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 رـتحريالة ـــهيئ

ن المدهوند.  رئيس هيئة التحرير:   سالم حسير
ي  مدير التحرير: 

ن
 د. عطية رمضان الكيلاب

 أ. سالم مصطفن الديب سكرتتر المجلة: 
 

 ها بعد التحكيم . المجلة ترحب ب  ما يرد عليها من أبحاث وعلى استعداد لنشر
     .   ن وتعمل بمقتضاها ام آراء المحكمير م كل الاحتر  المجلة تحتر
 ا . تبعاته كافة الآراء والأفكار المنشورة تعت  عن آراء أصحابها ولا تتحمل المجلة 
 يتحمل الباحث مسؤولية الأمانة العلمية وهو المسؤول عما ينشر له   . 
     ت أو لم تنشر  .    البحوث المقدمة للنشر لا ترد لأصحابها نشر

 )حقوق الطبع محفوظة للكلية(
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 :  ضوابط النشر
ي : 
ي البحوث العلمية المقدمة للنشر أن يراعى فيها ما يأتر

 
ط ف  يشتر

 أصول البحث العلمي وقواعده  .  

ها أو كانت جزءا من رسالة    علمية . ألا تكون المادة العلمية قد سبق نشر

 يرفق بالبحث تزكية لغوية وفق أنموذج معد  .  

 تعدل البحوث المقبولة وتصحح وفق ما يراه المحكمون .  

ات   ي وضعتها المجلة من عدد الصفحات ، ونوع الخط ورقمه ، والفتر
ام الباحث بالضوابط التر التر 

 الزمنية الممنوحة للتعديل ، وما يستجد من ضوابط تضعها المجلة مستقبلا  . 
 :  تنبيهات

ي تعديل البحث أو طلب تعديله أو رفضه .  
 
 للمجلة الحق ف

ي النشر لأولويات المجلة وسياستها .  
 
 يخضع البحث ف

 البحوث المنشورة تعتر عن وجهة نظر أصحابها ، ولا تعتر عن وجهة نظر المجلة .  
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Abstract— a Mobile Ad-hoc NETwork (MANET) is a set of portable wireless devices 

forming a temporary wireless network without utilize of any supplementary infrastructure 

and there is no centralized management. In MANET’s routing protocols, one of the most 

important key challenges is the flooding process of control packets and its influences on the 

performance in the network. In this paper, we present a simulation study evaluating the 

performance of on-demand routing protocols, specifically Dynamic Source Routing (DSR) 

and Ad hoc On-Demand Distance Vector (AODV), under varying conditions. By altering the 

number of source nodes (traffic load), pause time of nodes (speed), and the number of nodes 

(network size), we aimed to understand the impact of control messages on the protocols' 

performance. Our results indicate that DSR exhibits better scalability, with control packets 

stabilizing or decreasing slightly as the network size grows. Conversely, AODV shows a 

sharp and exponential increase in control packets with more nodes, suggesting higher control 

overhead and reduced scalability in larger networks. Both protocols display inconsistent 

variations in control packets with changes in the number of source nodes, likely due to route 

maintenance and discovery mechanisms. While DSR demonstrates a controlled and 

predictable increase in control packets, making it more efficient for larger networks, it may 

require optimized settings for fluctuating node densities. In contrast, AODV is efficient for 

small to medium-sized networks but faces higher control overhead in very large networks, 

necessitating careful management to prevent congestion and excessive control messaging. 

The preference between DSR and AODV is determined by particular network requirements, 

with each protocol having its strengths and weaknesses, and their performance varying based 

on network size and conditions. Simulations of DSR and AODV protocols to analyse and 

study its performance were implemented in Global Mobile Simulator. 

Key words: MANET, On-demand protocols, AODV, DSR, control messages. 

1.  Introduction 

A mobile ad-hoc network (MANET) is a type of wireless network characterized by its 

mobility and lack of infrastructure. MANETs are formed dynamically by wireless mobile 

nodes that move randomly without the need for any support station or access point. In a 

MANET, each mobile node can function both as a host and a router simultaneously, allowing 

for free movement and self-organization in an arbitrary manner, resulting in a dynamic 

network topology [Al-Shora et al., 2018; Khudayer et al., 2020]. 

To maintain connectivity, each node in a MANET acts as a router, sharing the task of routing 

data across the network [Hajlaoui et al., 2015]. There are three methods for establishing 

routes between source nodes and their destinations in MANETs: proactive (table-based) 

routing, reactive (on-demand) routing, and hybrid routing [Malwe et al., 2022]. However, 

most routing protocols in MANETs can be categorized into two types [ahmed et al., 2024]: 

reactive and proactive. Reactive routing protocols include: the Dynamic Source Routing 

(DSR) protocol and the Ad hoc On-Demand Distance Vector (AODV) routing protocol 

[Saima et al., 2016; Priyaganga and Madhumita, 2016]. Proactive routing protocols include 

the Destination-Sequenced Distance Vector (DSDV) routing protocol and the Wireless 

Routing Protocol (WRP). Generally, reactive routing protocols must swiftly adapt to 
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topology changes to maintain the routes between the source node and its intended destination. 

Typically, routing protocols use various control messages (packets) to ensure the delivery of 

data packets from the source to the intended destination within the network [Clausen et al., 

2018; Khudayer et al., 2020]. 

Reactive (On-demand) routing protocols, for instance: DSR and AODV, establish routes to 

intended destinations dynamically through their specific route discovery processes. The key 

control messages in the route discovery and maintenance operations of these protocols are 

Route Request (RREQ), Route Reply (RREP), and Route Error (RERR) messages. These 

messages play a crucial role in the data transmission process within MANETs [Mann et al., 

2005; Zhang et al., 2011; Soundarya et al., 2021]. In addition, studying the previously 

mentioned features of control messages presents significant challenges. These control 

messages are influenced by various factors, such as mobility, network size, and offered load. 

This article provides a detailed analysis of the control messages generated during the routing 

process in the DSR protocol. 

2.  Related Work 

      Karthikeyan et al. (2013) analyzed the impact of broadcast mechanisms in both proactive 

(DSDV) and reactive (DSR and AODV) routing protocols on network performance, 

considering factors like broadcast overhead, network load, MAC load, and throughput. Their 

study concluded that broadcast or flooding algorithms lead to significant overhead issues in 

protocol design. The authors suggest that researchers should develop new broadcasting 

techniques to enhance the performance of routing protocols in MANETs. 

     In their 1999 work, Ni et al. categorize broadcast algorithms into two types: deterministic 

and probabilistic. In a broadcast protocol with deterministic characteristics, relay nodes are 

chosen in a way that ensures the entire network is covered. When a node gets a broadcast 

message, it deterministically decides whether to forward it. The IETF's internet draft uses 

flooding as a straightforward method for propagating and multicasting in Ad-Hoc networks, 

particularly those with low node densities and high mobility. 

      Karthikeyan et al. (2009) conducted a study comparing the performance of different 

broadcasting methods in MANETs. In the straightforward flooding method, a source node 

transmits an acknowledgment packet to all its neighboring nodes. Each neighbor then 

retransmits the packet the first time they receive it. This process repeats until all reachable 

mobile nodes in the MANET have received and rebroadcast the packet once. This method, 

however, often uses up important network resources such as bandwidth and node power 

because of redundant packet retransmissions. These redundant retransmissions result in high 

contention and collision within the network, a problem referred to as the re-propagate storm 

problem. This issue can potentially cause the network to fail entirely. 

     Natesapillai et al. (2010) evaluated the performance of density-based flooding, comparing 

its metrics with those of single-source broadcasting techniques like the uncomplicated 

flooding algorithm and the probability flooding algorithm. This approach ensures packet 

delivery from a source to every network nodes while reducing routing load, power 

expenditure, and packets collision compared to the other two methods. The study concludes 

that uncomplicated flooding necessitates each node to re-propagate all messages. In contrast, 

probability-based methods use basic knowledge of the MANET configuration to assign a 

probability for a node to re-propagate. In density-based flooding, each node decides its re-

propagate probability or whether to forward a message based on both its own neighbor 

density and the previous node's neighbor density. This indicates that every node has the 

responsibility to either pass along or discard a received message. 
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    Kumar and Mehfuz (2016) proposed a method that determines the probability of RREQ 

broadcasts based on the output from fuzzy controllers, which take into account node density, 

remaining energy, and available bandwidth. Their Particle Swarm Optimization Probabilistic 

Broadcasting (PSOPB) method surpasses other AI-based probabilistic broadcasting 

techniques such as the elitist simulated binary evolutionary algorithm (ESBEA), the multi-

objective problem with Pareto front solution (MOP_PF), and the proficient fuzzy logic-based 

random propagating. Additionally, PSOPB accomplishes improved results evaluated to these 

methods. This technique can also be applied with other parameters like node velocity and can 

be utilized in the path discovery stage to analyze its effectiveness in mitigating the 

broadcasting storm dilemma while enhancing link stability. 

     In work by [OM Saleh, 2023], a comprehensive simulation based performance study and 

analysis is executed on the control packets (specifically route request, route reply and route 

error packets) along with its influences on the performance of DSR routing protocol. 

Basically, the control packets of DSR protocol has studied using different simulation 

scenarios and by analysing their influences with regard to, size of MANET, number of source 

nodes and mobility of nodes in MANET. However, the simulation outcomes prove that the 

quantity of control packets of DSR routing protocol is influenced by mobility of nodes more 

than no. of source nodes (the offered load) and no. of nodes (MANET size) in the network. It 

has concluded that DSR protocol is functioning excellent with respect to its control packets in 

three MANET environments: high offered load networks, low mobility networks and high 

density networks. 

3. An Overview On-Demand Routing Protocols 

On-Demand routing protocols form another category in routing strategies [ahmed et al., 

2024]. In these protocols, the path is established only when sender nodes intend to send data 

to the receiver. The source propagates a Route REQuest packet throughout the network. 

Nodes that receive this packet, except for the destination node, will rebroadcast it to their 

neighboring nodes. This continues until the destination is reached. When the target 

(destination) node, or a middle node with a known path to the target, receives a path request 

message, it replies to the sender node. Whenever a source node needs to transmit data packets 

to a target, it inundates the MANET with route request packets. The target responds with a 

route reply message in a unicast manner, after which the source sends the data packet to the 

destination. Examples of on-demand routing protocols include: DSR, AODV, and TORA 

(Temporally Ordered Routing Algorithm) protocols [Sayedahmed et al., 2021]. 

Reactive routing protocols eliminate the need for constant information upkeep and reduce 

routing overhead by maintaining only updated paths. Communication among the source and 

target requires a route discovery process and adherence to maintenance rules until the route 

becomes invalid or unnecessary [Abdelhakim and  Mohamed, 2023]. In these protocols, the 

source node floods the network with a route request packet (RREQ) to determine a path to the 

target on demand. A common drawback of such protocols is the higher delay associated with 

new route discoveries. Specifically, AODV protocol faces issues like a huge number of 

control packets created during link failures, high network bandwidth consumption, and 

decreased Quality of Service (QoS) with increased network density [Ebadinezhad, 2021]. The 

DSR protocol also has drawbacks, including lack of scalability, long times to obtain routing 

information, and out of date routes in the route cache. Consequently, reactive routing 

protocols are generally better suited for medium-sized networks [Sayedahmed et al., 2021]. 
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3. 1. Dynamic Source Routing (DSR) Protocol 

Basically, DSR is a reactive (on-demand) routing protocol for MANETs [Khudayer et al., 

2020] [ahmed et al., 2024]. In DSR, nodes do not maintain the network topology due to the 

portability of the nodes. When a node wants to send a data packet, it first executes a route 

discovery procedure to find the destination node. Once the route is discovered [Saleh et al., 

2013], it starts sending data packets through this route to the destination. Each intermediate 

node on the source route is responsible for delivering the transmitted data packets to the next 

node towards the destination. If a link in the discovered route fails, the intermediate nodes 

must perform route maintenance procedures to salvage the data packets during transmission. 

Generally, MANET routing protocols, for instance DSR, rely on control packets to execute 

all routing processes in the network [Priya, 2014[Singh, et al., 2023].  

Control Packets of DSR Protocol  

In MANETs, the DSR protocol involves three primary phases: Route Discovery, Data 

Forwarding, and Route Maintenance [ahmed et al., 2024]. Each routing protocol uses control 

messages (packets) to establish efficient routes among the source and the intended destination 

nodes. Specifically, in reactive protocols like DSR, there are three key types of control 

messages for route discovery and maintenance: Route Request (RREQ) packet, Route Reply 

(RREP) packet and Route Error (RERR) packet. Basically, to transmit data packetes in a 

network, the routing system must identify one or more routes from the source node to the 

destination node and detect any faults in the selected route. In the route discovery method of 

the DSR protocol, source nodes initiate the route discovery procedure if they lack a route to 

the desired destination in their route caches [khan et al., 2024] [Zarzoor, 2021; Satyanarayana 

et al., 2021]. The route discovery procedure primarily involves two types of control packetes: 

RREQ packet and RREP packet. If a source node desires to transmit data packets to the 

destination but the source route is unavailable, it broadcasts RREQ packetes to its 

neighboring nodes [Alani et al., 2020]. Neighbor nodes that receive an RREQ packet must 

rebroadcast it to their neighbors unless they are the destination node or have a cached route to 

the destination. Any intermediate node that receives the same RREQ packet will not 

rebroadcast it again. The RREQ packet contains a list of all intermediate nodes it has passed 

through, including the source node. When a mobile node obtains a new RREQ packet, it 

immediately stores a recent route to the original source node (called the source route) and 

verifies the intermediate nodes in the route. If a new source route does not already exist, it 

will be saved in the route cache for any intermediate nodes [Saleh et al., 2013]. On the other 

hand, the route maintenance method in DSR nodes employs procedures to maintain its source 

routes to the intended destinations and to salvage transmitted data packets in the active source 

routes. The route maintenance method includes a crucial procedure, the RERR control packet 

process, to notify the source and other nodes that the used route is disconnected. When the 

source node needs to transmit a data packet to the destination, it uses cached routes. Every 

node transmitting the data packet must confirm that it has reached the next intermediate node. 

In the case of a link failure, the affected node sends a RERR packet back to the source node 

and its neighboring nodes and initiates the route maintenance procedure to salvage the 

transmitted data packets [Soundarya et al., 2021]. Each node receiving a RERR packet must 

delete all cached routes affected by the detected failure link. Subsequently, it will check its 

route cache for an alternative route or initiate a new route discovery procedure to transmit the 

remaining data packets [Bansal , 2023][Ahmed et al., 2022]. 

In particular, DSR protocol uses route discovery and maintenance procedures to ensure data 

packets are delivered to their targets [Singh, et al., 2023]. Source nodes exchange control 
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packets (RREQ, RREP, and RERR) with their neighboured nodes to complete their data 

transmission tasks. However, certain situations can lead to control packet storms in the 

network. Flooding the network with control packets increases control overhead, and reduces 

MANET performance. Additionally, the DSR protocol faces other significant concerns, for 

instance poor scalability and increased data packet collisions, due to the excessive use of 

control packets inside the network [Bansal , 2023] [Dusia et al., 2019]. 

3.2.  Ad-Hoc On-demand Distance Vector (AODV) Routing Protocol 

The AODV protocol fundamentally comprises four types of control messages used to 

discover and maintain routes between source and destination nodes in MANET. In its route 

discovery procedure, the AODV protocol employs three types of control messages: route 

request (RREQ) and route reply (RREP) messages. The fourth type of control message, route 

error (RERR) message, is used in the route maintenance procedure. These control messages 

will be detailed in the following subsections [Eltahlawy et al.,2024] [khan et al., 2024]. 

3.2.1. Control Messages in AODV Route Discovery Procedure 

A) Routing Request (RRQ) Message     
Practically, when a source does not have a route to the desired destination in routing table, it 

propagates a RREQ message to all neighboring nodes (or any intermediate node in case of no 

routing information) [Khan et al., 2024]. Each node maintains two counters: a node sequence 

and a propagate ID. The RREQ message includes six fields: source node address, source node 

sequence, propagate ID, destination node address, destination node sequence, and hop count. 

The combination of source node address and propagate ID uniquely identifies an RREQ 

message, and the propagate ID increases each time the source node propagates a recent 

RREQ message [Saleh, 2024]. Each neighboring node either responds to the RREQ message 

by sending a RREP message back to the source node or by increasing the hop count and re-

propagating the RREQ message to neighbour nodes. When an intermediate node obtains an 

RREQ message, it checks if it has a suitable route to the destination. If it does, it creates a 

new RREP message. The route table entry for the destination must have a sequence number 

at least as large as the one specified in the RREQ message. If a middle node has previously 

received an RREQ message with the same propagate ID and source node address, it cancels 

the redundant RREQ message. The destination sequence number is used to find the freshest 

route and ensure loop freedom in the discovered route [Eltahlawy et al.,2024]. 

B) Routing Reply (RRP) Message     

Practically, when a destination or middle node receives an RREQ message and has a route to 

the desired destination in the routing table, it creates an RREP message and sends it reverse 

to the original source node. The RREP message contains five fields: Source Node Address, 

Destination Node Address, Destination Node Sequence, Hop Count, and Live Time. RREP 

messages are used by intermediate or destination nodes to respond to an RREQ message in 

unicast mode. The purpose of unicast mode is that all intermediate nodes forwarding any 

RREQ message cache a reverse route to the original source node [Eltahlawy et al.,2024]. 

In the setting of RREP message, the hop count field is set according to the node’s distance 

from the destination node. If the destination node itself generates a RREP message, the hop 

count value is set to 0. Once the RREP message is generated, the destination node and 

intermediate nodes begin to unicast it to the subsequently hop toward the source node. The 

reverse route included in the RREQ is utilized to transmit the RREP message back to the 

source. Upon receiving the RREP message, an intermediate node creates a forward route 

entry for the destination, utilizing the node from which it received the RREP message as the 

subsequently hop towards the destination. The hop count in the message corresponds to the 
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hop count for that route, increased by one hop. This forward route entry for the destination 

node will be used if the source node selects this route for sending data messages to the 

destination [Saleh, 2024]. 

C) Routing Hello (HELLO) Message     

In practice, the AODV protocol uses hello (HLO) messages to discover and monitor route 

links to neighboured nodes in MANET [Bansal , 2023] [khan et al., 2024]. AODV nodes 

identify their neighbors using local broadcasts that rely on periodic HLO messages to ensure 

the routing process. Neighboring nodes are those that can immediately communicate with 

each other through these periodic control messages. Essentially, the AODV protocol uses 

HLO messages to inform neighboring nodes that the connection is still active. During the 

route discovery process, as soon as a node receives an HLO message, it immediately 

refreshes the lifetime of the neighbor information in the routes table. Additionally, HLO 

messages can help maintain local links in the network. However, using HLO messages is not 

always necessary [saleh, 2024]. For example, an AODV mobile node observes for the re-

sending of data packets to ensure the subsequently hop is within its coverage range. If the 

mobile node fails to detect resending, it may use other methods, including responding to HLO 

messages. 

3.2.2. Control Messages in AODV Route Maintenance Procedure 

The AODV route maintenance system mainly uses one type of control message: RERR 

message [khan et al., 2024], [Eltahlawy et al.,2024]. This message is crucial for repairing 

affected active routes in a MANET. Once a route is discovered, it is maintained only when 

necessary. During communication, all mobile nodes monitor their neighboring nodes. If a 

node in an active route experiences a link failure, an RERR message is generated and 

propagated to inform neighboring nodes on both sides of the failed link. The RERR message 

lists all destination nodes that are currently inaccessible due to the link failure [Bansal , 

2023]. The RERR message, marked with an infinite metric, is then sent through the reverse 

route to the original source of the data packet. Upon receiving an RERR message, the source 

and neighboured nodes delete all broken routes to the destination from their route tables. The 

source node then attempts to maintain the route if possible or re-run a recent route discovery 

process [Eltahlawy et al.,2024]. However, the AODV protocol faces significant issues due to 

the excessive use of control messages (RERR, RREP, and RREQ). The flooding of RERR 

messages, in particular, contributes to control-message storms, leading to increased control 

overhead and delays in MANET networks [Saleh, 2024] [Singh, et al., 2023]. 

5. Research Methodology  

5.1. Simulation Environment   

In this work, our simulations of MANET are executed using the GloMoSim (Global Mobile 

Simulator) simulator. The nodes within the simulation area follow the widely-recognized 

Random Waypoint Mobility (RWM) model. Each scenario runs for 900 seconds, with the 

simulated MANET region being a 2200 m x 600 m rectangle. In all simulations, the MAC 

layer protocol used is IEEE 802.11, and the network layer protocol is the Internet Protocol 

(IP). The Constant Bit Rate (CBR) traffic sources provide a steady stream of 512-byte data 

packets [Al-Refai, 2020] [Saleh, 2024]. The simulation parameters for our experiments are 

detailed in Table 1. 

Parameters Values 

Simulation Area 2200m X 600m 

Simulation Time 900 second 

Size of Network 40, 50 or 60 nodes 

Node Speed From 0 to10 meter per second 
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Mobility Model RWP Model 

Traffic Model CBR Model (4 packets/sec.) 

Routing Protocol DSR / AODV 

Pause Time 0, 300, 600 or 900 sec. 

Number of Sources 5, 8, 10 or 15 sources 

Bandwidth 2 Mbps 

Packet Size 512 Byte 

Table 1: Simulation Values and Parameters 

5.2. Performance metrics  

In our simulation tests of both DSR and AODV, we have selected the number of control 

messages as performance metrics with respect to pause time period, number of nodes and 

number of source nodes in order to investigate and analysis the control messages of standard 

AODV and DSR protocols, where the presented quantitative metrics must be based on the 

equivalent MANET characteristics, for instance: dimension of simulated region, bandwidth, 

traffic variety, energy resources, etc. [Saleh, 2024] [OM Saleh, 2023]. 

6. Simulation Experiments and Results 

Practically, we investigate various simulation scenarios in our experiments, with MANET 

nodes distributed across the simulation region. These scenarios involve: 

 Varying the number of sources (traffic load) 

 Varying the pause time of nodes (speed) 

 Varying the number of nodes (network size) 

This helps us to understand the impact of control messages on the performance of both DSR 

and AODV routing protocols. These two on-demand routing protocols are evaluated under 

diverse conditions using these different simulation scenarios. 

In this simulation study, three simulation scenarios have been run with respect to three 

parameters (i.e. number of source nodes, pause time of mobile nodes and number of 

MANET’s nodes), while every simulation scenario has been simulated for 900 sec.. In the 1st 

simulation scenario, varying number of MANET’s nodes (network size) is varied from 40 

nodes to 60 nodes. In the 2nd simulation scenario, varying number of source nodes (offered 

load) is varied from 5 sources to 12 sources. In the 3rd simulation scenario, varying pause 

time of mobile nodes (mobility) is varied from 0 sec. to 900 sec.. In next subsection, the 

simulation scenarios and their results are explained. 

6.1. Scenario 1: Effect of Varying Number of Nodes 

This simulation scenario changes the number of nodes (size of network) in the MANET. This 

scenario intends to explain the impact of number of nodes on the number of control 

messages. Practically, the simulation scenario is executed for 40, 50 and 60 as number of 

mobile nodes in the MANET. Table 2 explains the simulation parameters which vary from 

the standard parameters that provided previously in Table 1.  
Parameter Value 

Number of nodes 40; 50 or 60 nodes 

Speed of nodes  0-10 m/s 

Pause time  900 sec. 

Number of sources  10 source nodes 

Routing Protocol DSR / AODV 

Table 2: The effected parameters of simulation scenario 1 

In simulation scenario 1, the total numbers of control messages successfully broadcast in 

MANET network are illustrated in Table 3, whereas three environments executed using 

varying number of nodes. Consequently, the simulation result was collected and illustrated in 

Fig. 1. 
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      Control Messages vs. Varying Number of Nodes 
Number of Nodes 

40 50 60 

NO. of Control 

Messages 

DSR Control Messages 9833 21214 19678 

AODV Control Messages 27117 41693 223211 

Table 3. Varying Number of Nodes VS. Control Messages 

 
Fig. 1: Shows the no. of control packets VS. no. of nodes 

Basically, Fig.1 shows that as the number of MANET’s nodes raises, the control overhead for 

both DSR and AODV protocols varies significantly. The AODV protocol seems to have a 

much higher control overhead compared to the DSR protocol, especially as the number of 

MANT’s nodes raises. 

To analyze the impact of the number of nodes in a MANET on the number of control packets 

for DSR and AODV based on the data you provided. Practically in DSR protocol, when the 

number of mobile nodes rises from 40 to 50, there is a significant boost in control packets 

from 9833 to 21214. However, when the number of mobile nodes rises further from 50 to 60, 

the number of control packets slightly decreases from 21214 to 19678. The initial increase in 

control packets might be due to the higher overhead required to preserve routing information 

as the network grows, but the decrease suggests that DSR becomes more efficient or 

stabilizes after a certain threshold. 

Conversely, AODV protocol exhibits a much sharper boost in the number of control packets 

as the number of mobile nodes raises. Whilst the number of mobile nodes changes from 40 to 

50 nodes, the number of control packets boosts significantly from 27117 to 41693. However, 

the number of nodes changes From 50 to 60 nodes, there is an exponential increase, with the 

number of control packets soaring to 223211. This pattern indicates that AODV has a much 

higher control overhead compared to DSR as the network size grows, possibly due to its route 

discovery and maintenance processes becoming more complex with more nodes. 

 As an analyses of scenario 1, DSR shows a more controlled and predictable boost in the no. 

of control packets with the raise in the no. of mobile nodes. This suggests that DSR might be 

more scalable for larger networks. In contrast, AODV shows a dramatic increase in control 

packets, which could imply higher overhead and less scalability in very large networks. 

6.1.1. Scenario 2: Effect of Varying Number of Source Nodes  

This simulation scenario changes the number of source nodes (Offered Load), since it aims to 

explain the impact of number of source nodes on the number of control messages in the 

MANET. Practically, the simulation scenarios are executed for 5, 8, 10 and 12 mobile source 
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nodes. Table 4 explains the parameters of the simulation experiment (1) which vary from the 

standard parameters that provided previously in Table 1.  
Parameter Value 

Pause time  900s 

Number of nodes 50 nodes 

Speed of nodes  0-10 m/s 

Number of sources  5, 8, 10 and 12 sources 

Routing Protocol DSR / AODV 

Table 4: shows the effected parameters of simulation experiment 1 

In this simulation scenario, four environments executed using varying number of sources. 

Consequently, the simulation result was collected and illustrated in Fig. 2, whereas the total 

numbers of control messages successfully broadcast in MANET network are illustrated in 

Table 5.  

Control Messages vs. Varying Number of Source Nodes 
Number of Source Nodes  

5 8 10 12 

NO. of Control 

Messages 

DSR Control Messages 17342 14684 27144 18768 

AODV Control Messages 96584 78760 51242 89381 

Table 5: shows varying no. of source nodes VS. no. of control messages 

 

 
Fig. 2: Shows the no. of control packets VS. no. of sources 

In simulation scenario 2, the impact of the number of source nodes on number of control 

packets for DSR and AODV protocols based on the data has provided in Table 3.  

  For the DSR protocol, with 5 source nodes, number of control packets is 17342, which 

decreases to 14684 with 8 source nodes, then significantly increases to 27144 with 10 source 

nodes, and drops to 18768 with 12 source nodes. This inconsistency in number of control 

packets could be due to the route maintenance and discovery mechanisms of DSR in 

dissimilar network sizes.  

Conversely, for AODV protocol, with 5 sources, the number of control packets is 96584, 

which decreases to 78760 with 8 source nodes, further decreases to 51242 with 10 source 

nodes, and then increases to 89381 with 12 source nodes. The downward trend from 5 to 10 

source nodes suggests that fewer control messages are needed as the network grows, but the 

significant increase at 12 nodes indicates potential congestion and increased route requests in 

a more congested network. In terms of scalability and efficiency, DSR shows an inconsistent 
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pattern in the no. of control packets, which might reflect the challenges in route discovery 

and maintenance in varying network sizes. AODV initially shows a more consistent decrease 

in control packets, suggesting it might handle smaller to medium-sized networks more 

efficiently, but the increase at 12 nodes indicates that network congestion and control 

overhead can spike in larger networks. For network administrators, optimizing protocol 

settings or considering hybrid approaches may be necessary for DSR in networks with 

fluctuating node densities. For AODV, while the protocol scales well initially, careful 

management is needed as the network grows beyond a certain size to prevent congestion and 

excessive control messaging. 

6.1.3. Scenario 3: Effect of Pause time of Mobile Nodes  

This simulation scenario changes the pause time of mobile nodes (speed), since it aims to 

explain the influence of the pause time of mobile nodes on number of control messages in 

MANET. Practically, the simulation scenarios are accomplished for 0, 300, 600 and 900 sec. 

on DSR and AODV separately. Table 6 explains the parameters of the simulation experiment 

(1) which vary from the standard parameters that provided previously in Table 1.  
Parameter Value 

Pause time  0; 300; 600 or 900 sec 

Number of nodes 50 nodes 

Speed of nodes  0-10 m/s 

Number of sources  10 sources 

Routing Protocol DSR / AODV 

Table 6: shows the effected parameters of simulation experiment 1 

In simulation scenario 3, four environments executed using varying no. of sources. 

Consequently, the simulation result was collected and illustrated in Fig. 3, whereas the total 

numbers of control messages successfully broadcast in MANET network are illustrated in 

Table 7.  

      Control Messages vs. Varying of Pause Time 
Pause Time of Nodes  

0 300 600 900 

NO. of Control 

Messages 

DSR Control Messages 27144 21214 16005 14634 

AODV Control Messages 51242 41693 37513 34273 

Table 7: shows Varying Pause Time of Nodes VS. Control Messages 

 

 
Fig. 3: Shows the no. of control packets VS. Pause time of nodes 
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In simulation scenario 2, the impact of varying pause time of nodes on the control packets for 

DSR and AODV protocols based on the data has provided in Table 3.  

  For the DSR protocol, with 0 seconds pause time, no. of control packets is 27144, which 

decreases to 21214 at 300 seconds, further decreases to 16005 at 600 seconds, and reaches its 

lowest at 14634 at 900 seconds. This consistent decrease suggests that with longer pause 

times, meaning nodes are relatively stationary for longer durations; there is less need for 

route discoveries and maintenance, leading to fewer control messages.  

  For the AODV protocol, with 0 seconds pause time, no. of control packets is 51242, which 

decreases to 41693 at 300 seconds, further decreases to 37513 at 600 seconds, and reaches its 

lowest at 34273 at 900 seconds. Similar to DSR, AODV also benefits from longer node pause 

times, resulting in fewer route requests and error messages, hence fewer control packets. In 

terms of impact, an increase in pause time leads to a decrease in the no. of control packets for 

both protocols, as longer pause times mean nodes move less frequently, reducing the 

frequency of route breakages and the need for route discoveries. The reduction in control 

packets is more significant in DSR initially, but both protocols show similar trends of 

reduced overhead with increased pause time. Regarding efficiency and performance, the 

consistent decrease in control packets with increased pause time highlights DSR's efficiency 

in more stable networks with less mobility, while AODV also benefits from reduced node 

mobility, showing fewer control packets as pause times increase. AODV's adaptability to 

changing network conditions is evident in how it manages control traffic efficiently with 

varying pause times. Both DSR and AODV show improved performance and reduced control 

packet overhead with increased pause times, operating more efficiently in scenarios with 

higher node stability (longer pause times) and reducing the burden on network resources. 

Analyzing the graph, DSR shows a significant decrease in control packets as pause time 

increases, indicating that less mobility leads to fewer control messages being generated, while 

AODV also shows a decrease in control packets with longer pause times, though the overall 

no. of control packets remains higher than that of DSR. 

7.  Conclusion  

In this research work, our simulation study evaluated the performance of on-demand routing 

protocols (specifically DSR and AODV) under different conditions by altering the number of 

source nodes (traffic load), pause time of nodes (speed), and the number of nodes (network 

size) to understand the impact of control messages on the protocols' performance. For the 

DSR protocol, control packets initially increased with network size, but stabilized or 

decreased slightly, indicating better scalability. In contrast, the AODV protocol showed a 

sharp and exponential increase in control packets with more nodes, suggesting higher control 

overhead and less scalability in larger networks. Additionally, for both protocols, the number 

of control packets varied inconsistently with changes in the number of source nodes, likely 

due to route maintenance and discovery mechanisms. While DSR demonstrated a controlled 

and predictable increase in control packets, making it more efficient for larger networks, it 

may require optimized settings for fluctuating node densities. On the other hand, AODV was 

efficient for small to medium-sized networks but faced higher control overhead in very large 

networks, requiring careful management to prevent congestion and excessive control 

messaging. Overall, the choice between DSR and AODV depends on specific network 

requirements, with both protocols having their strengths and weaknesses, and their 

performance varying based on network size and conditions. DSR is generally more suitable 

for larger networks due to its lower and more stable control overhead. 
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بتن

 ليبيا-وليد
 232-222 ميلاد سالم المختار مغراف
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  المكتبات الجامعية 24
ن
 استخدام الحوسبة السحابية لتطوير خدمات المعلومات ف

ية عبد السلام عامر  خي 
 ناصر مختار كصارة

233-243 

  العملية التعليمية 25
ن
 الاختبارات التحصيلية وأهميتها ف

 نجاة محمد المرابط
 نجاة صالح يح  

244-250 

26 
Sing, Learn and Grow; The benefits of English Educational 

Songs in the Nursery stage 

Najah Abduallah Albelazi 

 Milad Ali  Abdoalsmee  
251-260 

  المنطقة العربية 27
ن
ات السياسية ف   التغيي 

ن
 275-261 نعيمة رمضان محمد أبو ناج   دور مواقع التواصل الاجتماع  ف

28 
Detections of The Presence of Aflatoxin Secreted Fungi in 

Some Foods Traded in The Markets of The City of Al Khums, 

Libya 

Zuhra Bashir Trabalsiy 

Nuri Salem Alnaass 

Mabruka Hadya Abubaira 
276-283 

29 
  لدى أساتذة وطلاب كلية الآداب والعلوم قصر الأخيار بظاهرة 

مستوى الوع  البيت 
 الاحتباس الحراري

 حنان عيس الراشدي
  الحرائ   

 نادية عبدالله التوائ 
 وفاء عتيق عتيق

284-300 

" الغ 30
ً
لية العباسية أنموذجا

ُ
   زل الأنثوي " ع

 312-301 عطية صالح عل  الربيف 

31 
Foreign Language Planning: A Case Study of Program Planning 

at the Faculty of Languages and Translation at Misrata 

University 

Abdalkareem Abdalsalam 

Benmustafa    

Najah Abdalhamid Aljoroushi 

313-318 

32 

The Effectiveness of Implementing Language-Based 

Approaches to Enhance EFL Students' Literary Competence: A 

Case Study of Teachers at the Faculty of Education, Elmergib 

University, Libya 

Abdussalam Ali Faraj Mousa 

Hamza Ali Zagloom 
319-333 

33 
Design a model for Teaching Management Information Security 

System in various faculties of Libyan Universities 

Ali Ali Milad 

Mohammed Abuojaylah Albarki 

Aimen Abdalsalam Kleeb 

334-339 

34 Dimension Functions On Topological Spaces Ali S R Elfard 340-350 

35 
Calculate Petrophysics Properties for Gir Formation (Facha 

Member) in Dahab Field- NC74, Sirte Basin 
Abduladiem Yousef 351-358 

36 
Certain Subclasses of Analytic Functions 

Defined By Using New Integral Operator 

Ebtisam. A. Eljamal 

Huda Ali Aldweby 

 Entesar .J. Sabra 

359-362 

37 
Study efficiency of biosorbent materials ( pomegranate and fig 

leaves) in removing of Zinc from aqueous solution 
Fathi Abuojaylah Abo-Aeshah 363-367 

38 
Inclusion Relations For K-Uniformly Starlike Functions 

Defined By Linear Operator 

Fatma A. Alusta   

Milad E. Drbuk 
368-378 

39 
Study of Pantoprazole and Omeprazole to Effect in the 

Treatment of Acute Gastric Ulcers and Reflux   Esophagitis 

Ebtehal El-Ghezlani  

 Fatma Kahel 
379-393 

40 
  لدى تلاميذ المرحلة 

ونية وأثرها عل ممارسة السلوك العدوائن الألعاب الالكي 
 الابتدائية من وجه نظر الأمهات المعلمات. 

) ن  )دراسة ميدانية عل بعض المدارس الابتدائية بالفرع الغرئ   بمدينة زليي 

 ناج   سالم عبد السلام السفاقس  
 محمود محمد محمود زربيط 

394-400 

41 
Mineral Precipitation Aspects within Sidi-Essaid Formation 

(Upper Cretaceous) Located at Sidi-Bujdaria Village, Wadi 

Gherim, Ghanema, NW Libya.(Part-1) 

Ismail Elforjani Shushan 

Salah Eldin M. Elgarmadi 

 Emad Eldin A. Dagdag 

401-415 

42 
The Difficulties Facing Undergraduate Students in Writing 

Research Graduation Projects. 

Students' / Teachers' Perceptions and Attitudes 

Khiri Saad Elkut 416-426 

43 
Proverbes français et leur traduction en arabe au niveau 

grammatical et sémantique. 
Moamer Mohamed Attallah 427-438 

44 
  المصرف الاسلام  الليت   

ن
 استخدام نظام تنبيه وتسجيل المخاطر ف
 ) فرع الخمس (

Salaheddin Salem A.Elheshk 

Najla Mokhtar Elmusrati 

Abdalftah ali m. Abuaysha 

439-451 

  الشعر العرئ   )بشار بن برد أنموذجا( 45
ن
 458-452 محمد فتح  محمد قدقود أثر اللون ف

46 
  ليبيا تاأثر المحدد

ن
ة عل الخصوبة ف  المباشر

 2007،2014للسنوات 

 أسماء إشتيوي العيان    
 فاطمة عل  التي  

  
ة عمر الدوفائن  سمي 

459-470 

  اللهجة الليبية 47
ن
كية ف  481-471 الصادق سالم حسن عبد الله أثر اللغة الي 
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  باب المرفوعات 48
ن
 بعض آراء الأخفش النحوية ف

 الطاهر سالم العامري
 عائشة فرج القطاع

 سهام عادل القطاع 
482-495 

49 
يعية   الدلالة عل الأحكام التسّر

ن
 دقة المفردة القرآنية ف

)
ً
 )مفردات من آيات النكاح والحدود أنموذجا

 "دراسة فقهية مقاصدية"
 504-496 الوليد سالم إبراهيم خالد

  شعر المعتمد بن عباد 50
ن
يل سليمان  القصة الشعرية ف   أمنة جي 

المسلائ   505-517 

51 On Some Types of Dense Sets in Topological Spaces AMNA M.  A. AHMED 518-525 

52 
  
اتيجيات إدارة الأزمات الحديثة عل الأداء الوظيفن  أثر اسي 

كة الأهلية للإسمنت المساهمة  من وجهة نظر القيادات الإدارية لسّر
ة عبدالله الطوير  540-526 أمي 

  إحداث المرونة النفسية لدى الابناءأسال 53
ن
 يب المعاملة الوالدية ودورها ف

  
ن
 أميمة سعد اللاف

ة    فاطمة يوسف اخمي 
541-547 

54 
أسلوب تحليل الانحدار الخطى  لدراسة أثر الحكومة المؤسسية  عل  الحد من 

 الفساد الاداري
 إنتصار عل  ارهيمة

 وفاء محمد محمد العبيد
548-561 

55 
ن دراسة   إحصائية لتنبؤ بأعداد مرضن السكر باستخدام منهجية بوكس وجنكي 

 )دراسة تطبيقية(

ن عبد الله  إيمان حسي 
 عل  بشي  معلول

 حنان إبراهيم البكوش
562-571 

56 
  منطقة المرقب

ن
 تحليل معدلات ظاهرة البطالة ف

ن )  م(2022 – 2013عن العامي 
  محمود عمر خرارزة

 580-572 تهائن

57 
  بيان أدلة الأحكام من خلال كتابه أصول منهج الشي

ن
خ عبدالسلام أبو ناج    ف

 الفقه
 590-581 جمال محمد الفطيس  

58 
  لراذرفورد لزراعة الفضة عل كربيد السيليكون 

تحليل مطيافية التشتت الخلفن
 متعدد البلورات

 593-591 حميدة عل عمر ابوراس

59 
، والمرشد أسباب ظاهرة التنمر المدرس  من وجهة نظر    الاجتماع 

الأخصائ 
  بعض مدارس التعليم الأساس  

ن
 النفس  ف

 حنان سعيد عل  سعيد
جة  عائشة سالم اطبي 
 عفاف محمد بالحاج 

594-606 

  اللغة العربية 60
ن
" ف

ْ
ن
َ
 611-607 حواء بشي  عمر بالنور "إذ

ية عمران كشيب العنف ضد المرأة من منظور نفس   61  622-612 خي 

62 
ن )طموحات التفعيل واقع ال   مؤسسات التعليم العالى  بي 

ن
  ف

وئن  -تعليم الالكي 
 التحديات(

 عبدالحميد مفتاح ابو النور
 حنان فرج ابو عل   

623-630 

 638-631 نور الدين سالم رحومه قريبع )دراسة تحليلية نقدية( مفهوم السلطة السياسية عند ميكافيلل   63

64 
  كب

ن
ات الوظيفية ف ن دراسة التغي   د وكل ذكور الارانب المعاملة بعقار الأيبوبروفي 

Ibuprofen   المحتمل لزيت الزيتون 
ومدى التأثي  الوقائ  Olive Oil  

 يونس مفتاح الزايدي
 وليد فرج نعيمات

 محمد اسماعيل ابوصلاح
  أحمد عل  إبراهيم البكوش 

يف الشبيل     ابوبكر السّر

639-650 

  المجتمع الل 65
ن
  التعامل معهاظاهرة البطالة ف

ن
يت   ودور الخدمة الاجتماعية ف  659-651 بنور ميلاد عمر العماري 

66 
ي عل ربحية المصارف التجارية   أثر رأس المال البسّر
  الأردن

ن
 دليل تجريت   من المصارف التجارية العاملة ف

يف  669-660 خالد محمد السّر

  ترشيد الفكر ومحاربة التطرف الفكري دور الوسطية 67
ن
بدالحميد إبراهيم سلطانع ف  670-680 

  نجاح العملية التعليمية 68
ن
بوي ودورها ف  693-681 مها المصري محمد أبورقيقة المرونة المعرفية للمرشد الي 

69 
Case Study: Investigating The Effect of Teaching Prewriting 

stage on Students’ Writing Quality 
 706-694 عبدالخالق محمد الربيع  

 "بناؤها واستعمالاتها" 70
ً
  تضاف إلى الجمل وجوبا

 714-708 زينب محمد العجيل أبوراس الظروف الت 

71 
Considering the impact of peer observation on teacher’s 

development 
 722-715 سناء امحمد السائح معتوق

72 
  تصيب أسماك الهامور الداكنة )

 Epinephelusالتعريف بالطفيليات الت 
marginatus ليبيا -( المصطادة من شواط  مدينة الخمس 

   رمضان عطية
  الكيلائن

 أبوسديل صالح عبدالسلام 
 الشافع   الصيد ميلود

723-729 

73 
  المسائل المتعلقة "

ن
  الأحناف ف

ن شيخ الإسلام ابن تيمية ومحقف  التوافق بي 
  ": جمعا ودراسةلوهيةالأ توحيد بالإيمان بالله و 

ن   مختار حسي 
 حسن محمد حسن ماخذي

730-742 

  إزالة النجاسة وما يتعلق بها من آداب  74
ن
 758-743 سليمان امحمد بن عمر حكم الاتجار بماء زمزم واستخدامها ف
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75 
Simulation and Comparison of Control Messages Effect on 

AODV and DSR Protocols in Mobile Ad-hoc Networks 
Ragb O. M. Saleh 759-771 

76 
INVESTIGATING THE EFFECT OF ALKALINE 

TREATMENT ON THE PHYSICAL CHARACTERISTICS 

OF HAY-EPOXY COMPOSITES 

Ghayth M. Ali 

Ilyas A. Salem 

Fathalla S. Othman 

Abdulati Othman Aboukirra 

Ayiman H. Abusaediyah 

Ashraf Amoura 

772-777 

77 
ن أداء الشبكة المحلية ) اتة باستخدام الشبكة LANتحسي  ( بكلية العلوم صي 

 (VLANالمحلية الظاهرية )
 نهلة أحمد فرج محمود

 أحمد أدم عبد الكريم عيس
778-785 

78 
Evaluation of the efficacy of leave Extract of  Ziziphus spina-

Christi against three Bacterial species 
Reem Amhemmed Masoud 786-791 

79 
Saffron Adulteration: Simple Methods for Identification of Fake 

Saffron 

Ruwida M. Kamour 

Zaema A. El Baroudi 

Taha H.Elsheredi 

792-799 

80 
ورية لتدريس مادة علم  مدى ممارسة معلم  القسم الادئ   للكفايات التعليمية الصرن

  المرحلة الثانوية لبعض مدارس تعليم الساحل الغرئ   
ن
 النفس العام ف

 813-800 فريال فتح  محمد الصياح

81 
  العملية التعل

ن
 عليتها لدىمية ومدي فاياستخدام مواقع التواصل الاجتماع  ف

مس)دراسة ميدانية عل طلبة   الطلبة
ُ
مس /بلدية الخ

ُ
 (كلية تقنية المعلومات الخ

 نموذجا( )الواتساب

 سعاد صالح بلقاسم
 ايناس محمد ميلاد

814-824 

 832-825 ذكريات عبد المولى سالم العيساوي حل مشكلة التخصيص الضبائ   بطريقة التصنيف للأعداد الضبابية الرباعية 82

83 
نطية ن  النظام البازيليك  للكنائس البي 

قية بقورينا "شحات"  دراسة أثرية تطبيقية للكنيسة السّر
 851-833 عباس رجب عبدالرحيم

  نسّر علوم السنة النبوية: دراسة تحليلية المكتبات الرقمية 84
ن
 860-852 محمد نجم الهدى ودورها ف

85 
Using electronic resource mobilization to develop mathematical 

thinking skills among higher institute students. 
Munera Shaili Asaki 861-875 

86 
Evaluation   of some Chemical components of the ground water 

in four regions of Tourist area 

Hend ALkhamaesi  

ALmabrouk ALhireereeq  
876-881 

87 
  الإعلام الغرئ   وإهانته للمقدسات الإسلامية وموقف الإسلام 

ن
المخاطر العقدية ف

 من ذلك
وكة سعد أحمد عل    905-882 مي 

88 
ودور الخجل الاجتماع  لدى الأطفال دراسة اضطرابات النطق وعلاقتها ب

  الحد منه
ن
  ا الاختصاض  الاجتماع  ف

ن  وضعاف السمعوالبكم الصم  بمدرسة)دراسة ميدانية    (بمدينة زليي 
 924-906 ةـغفو ـأب رجب صالح

س بالنظافة وص 89
ُ
ل
َ
د
ْ
ن
َ
 935-925 نور الهدى نوري مجي   حة البيئةعناية أهل الأ

90 
  الشعر العرئ   

ن
 كان وأخواتها ف

 جا(ذ)ديوان المعتمد بن عباد أنمو 
  
 950-936 عبد الرؤوف محمد عبد الساتر الذرعائن

91 
ونية الأنظمة توظيف    الالكي 

ن
 الصح   المجال ف

   نظام إنشاء)
وئن ن  مدينة صيدليات لأحد  الكي   (زليي 

 سليم عل   السلام عبد  حنان
 الهرم مإبراهي سعاد 

952-957 

92 
وْس   كتاب  أحاديث من نماذج" 

َ
ور   الفِرْد

ُ
ابِ  بِمَأث

َ
ئ ِ  "  الخِط

َ
جَاعٍ، لِأ

ُ
وْيَه ش ُ ْ  بْنُ  شِي 

ار 
َ
هْرَد

َ
مِ   ش

َ
يْل
َّ
 "ودراسة تحقيقا  ،(ه509-445) الد

 977-958 زكريا محمد 

93 
 الصلبة النفايات وتكدس تراكم ظاهرة

  (  القمامة) 
ن
 الخمس/   الخميس سوق منطقة ف

يف محمد  نورية  989-978 السّر

94 
Vitamin D deficiency and its effect on human health in the city 

of Al-Jamil 

Ahmid Emhemed Daw Altomi 

Zahia Kalifa Daw Musdeq 
990-1004 

95 
بية حصة  الدراس   بالتحصيل وعلاقتها  البدنية الي 

 العجيلات ببلدية الثانوي للتعليم النهائية المرحلة تلاميذ  لدى
 1014-1005 الهوش رحومة محمد  محمود 

96 
ها عل الأمن القوم  السعودي  التهديدات الإيرانية وتأثي 

ة من "   اليمن خلال الفي 
ن
اع ف ن   "2014إلى  2011دراسة تحليلية للين

 1031-1015 عبد المنعم منصور الحر

97 
A Review of mAs Optimization Strategies in CT Imaging: 

Maximizing Quality and Minimizing Dose simultaneously 

Fuzi Elkut  

Sabri M. Shalbi  
1032-1040 

98 
An overview of fish muscle physiology, omics, environmental, 

and nutritional strategies for enhanced aquaculture 

Mostafa Omar Sharif  Adel 

Omar Aboudabous 
1041-1049 

99 
_ مصراتة لمدينة المحلية البيئة عل التوحدي الطفل مقياس وثبات صدق دلالات

 سنوات( 10_  3) من للأعمار  ليبيا
 1058-1050 الصل الهادي عبد  محمد  أنيس
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100 The Role and Effect of AI in Translation 
Abdaladeem Mohammad 

Hdidan 
1059-1067 

101 
   التعزير 
ن
يعة ف    وتطبيقاته الإسلامية السّر

ن
   القانون ف

 دراسة: المعاصر  الجنائ 
 الليت    القانون عل تطبيقية

 1077-1068 صالح عل   معتوق عل  

102 
Antagonistic Activity of Rhizobium sp Against some Human 

Pathogenic Microorganisms 

Hana Wanis Elfallah 

 Hnady Hisham Alsiywi 
1078-1083 

103 
Determination of Arsenic and Cadmium in the Seawater 

Samples using Atomic Absorption Spectrometry 

Fuzi Mohamed Fartas  

Ramdan Ali Aldomani  

Ahmed Mohammed Mawloud 

Alqeeb   

Galal M. Zaiad 

1084-1089 

   التحديات"  104
   الخمس بمدينة الرياضية الأندية تواجه الت 

ن
 "اليد كرة  فرق تشكيل ف

  انبيص عل   صالح السلام عبد 
يف محمد  مفتاح مصعب  السّر

1090-1096 

 1097 الفهرس


