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Abstract 
Accelerating the agility of production control systems in today's dynamic 

production environment is one of the challenges that many types of research 

have been conducted using multi-agent systems to improve it. The current 

models of these systems have shortcomings such as limited predictability, 

low reliability in the decision-making process, poor ability to understand and 

interpret the current state of the system, control with many limitations, and 

generally the existence of error-prone systems. In order to solve these 

problems, the current research presents a new methodology for multi-agent 

production control based on integration with ERP, which improves the 

capabilities of the system in the face of the above deficiencies. The research 

method employed in this study is qualitative, and developmental-applicative, 

aiming to enhance the integration of multi-agent production control systems 

with ERP. The objective is to improve the flow of material, production, and 

the quality of semi-finished products on the production line by considering 

the parameters that influence them. The key accomplishment of this research 

is the development of a reliable production control methodology that 

encompasses three components: a data exchange framework, tools, and 

implementation. These components are derived from existing ERP 

information systems that are functionally mature and designed based on best 

practices with a focus on maintenance, modification, and performance, 

aiming to minimize errors. The developed methodology offers a practical 
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and agile solution for enhancing production control using an ERP system, 

with a lower implementation cost than the implementation of a commercial 

ERP system with a separate multi-agent system. 

 

1. Introduction  

Accelerating the agility of production control systems in today's 

dynamic production environment is one of the challenges that many 

types of research have been conducted using multi-agent systems to 

improve it. The current models of these systems have shortcomings 

such as limited predictability, low reliability in the decision-making 

process, poor ability to understand and interpret the current state of the 

system, control with many limitations, and generally the existence of 

error-prone systems. In order to solve these problems, the presented 

research introduces a versatile methodology developed to enhance the 

efficiency of data and material flow control within a production 

system. The methodology emphasizes the role of data flow in 

regulating material flow, making it agile and autonomous. 

The innovation lies in elevating the role of ERP modules from 

process flow reporting to that of decision-making software agents, 

aligning with the common nature of both systems. Consequently, 

higher levels of data integration between the production system and 

the Multi-Agent Production Control System (MAPCS) integrated with 

ERP are achieved, leveraging agent technology and best practices 

from ERP modules. 

This approach enables real-time responsiveness to changes in the 

production system, establishing an agile production control 

methodology capable of managing material flow dynamics. 

Furthermore, it represents a step toward addressing current MAPCS 

limitations. 

2. Literature Review 

The advent of affordable computer technology marks a pivotal 

moment in the adoption of advanced IT-based production control 

systems (Karrer, 2012). Leveraging technologies that continually 

monitor and gather information concerning the real-time status of 

production systems, such as machines equipped with sensors actively 

participating in the production process and offering virtual 

representations of the production system's state, enhances data 
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integrity for improved decision-making in production control (Huang, 

2022). 

Over the last decade of the 20th century, agent technology 

emerged, giving rise to agent-based production planning and control 

models and extensive research into technology development based on 

these principles (Bär, 2022; Groß et al., 2021). 

Agent-based systems represent the next generation of software, 

capable of dynamic adaptation to the evolving business environment 

and addressing a wide array of production system challenges 

(Mesbahi et al., 2014). However, they do present ongoing challenges, 

including limitations in system state comprehension, restricted 

control, reduced decision-making reliability, and a generally increased 

risk of errors in design and implementation (De la Prieta et al., 2019; 

Balaji & Srinivasan, 2010). 

Concurrently, Enterprise Resource Planning (ERP) systems 

emerged as IT-based solutions in the final decade of the 20th century, 

witnessing rapid expansion in research and implementation across 

various organizations (Scharf et al., 2022; De Brabander et al., 2022; 

Febrianto & Soediantono, 2022; Senaya et al., 2022). 

The integration of agents with ERP systems holds the promise of 

enhancing ERP intelligence, allowing them to autonomously interact 

with their environment and execute self-directed actions while 

collaborating with other systems (Faghihi & Kazerooni, 2023). 

This paper introduces a novel solution: the development of a 

Multi -Agent Production Control Methodology (MAPCM) integrated 

with ERP system that encompasses three components: data exchange 

framework, tools, and implementation. 

3. Methodology 

In this study, a developmental-applicative research method has been 

employed with the goal of building upon the findings of prior 

fundamental research. The objective is to enhance and refine various 

aspects, including behaviors, methods, tools, devices, structures, and 

patterns. This iterative process aims to address the practical needs of 

the society's industries. 

Additionally, to gather the desired data, a qualitative research 

method has been employed. This approach is particularly useful for 

tackling complex problems and deriving meaningful, easily 
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comprehensible conclusions accessible to a wide audience. 

4. Results 

4.1. Data exchange framework 

The development of the Final MAPCM integrated with ERP 

framework proceeded in a systematic four-layer approach. To enhance 

comprehension of the progress in each stage and the data exchange 

within these layers, we represent the first layer's data in black, while 

the data from the second and third layers are depicted in blue and red, 

respectively. 

4.1.1. Layer 1: A Framework for streamlining production control 

data exchange 

Figure 1, illustrates an exemplary data-exchange framework for 

production control, which serves as the foundation for the proposed 

framework (Frazzon et al., 2018). This framework leverages a 

Manufacturing Execution System (MES) as the central data hub, 

facilitating seamless data exchange to bridge the physical 

manufacturing and production system with a multi-agent system. 
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Figure 1. A Data Exchange Framework Schema for Production Control
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4.1.2. Layer 2: MAPCM integrated with ERP – based on material 

flow control framework  

The data-exchange framework, depicted in Figure 2, emphasizes the 

implementation of real-time inventory distribution, dispatching 

limitations, and delivery constraints throughout the production 

process. Also, effectively addresses the dynamic handling of inventory 

distribution and delivery constraints in response to unplanned and 

unscheduled maintenance operations. This capability is achieved 

through the collaborative efforts of the inventory control and the 

maintenance modules of the ERP system. 
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Figure 2. MAPCM integrated with ERP – based on material flow 

control framework 
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4.1.3. Layer 3: MAPCM integrated with ERP – based on quality 

control framework  

After upgrading the ERP quality control module to a software agent, it 

conducts three-phase quality checks utilizing data from both human 

and cyber-physical systems. (Figure 3): 

- Phase 1: 

This phase is dedicated to assessing the quality of raw materials 

and consists of two sections: 

¶ The quality of incoming warehouse inventory 

¶ The quality of warehouse inventory during storage periods 

- Phase 2: 

Semi-product quality control during the manufacturing process 

- Phase 3: 

Quality of finished products 
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Figure 3. MAPCM integrated with ERP – based on quality control 

framework 
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4.1.4. Layer 4: Final MAPCM integrated with ERP framework 

The final MAPCM integrated with ERP framework (Figure 4) was 

developed through concurrent implementation and application of the 
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preceding layers. 

Figure 4. Final MAPCM integrated with ERP framework  
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4.2. Tools 

Cyber-physical systems offer rich sensory data. A network of sensors 

continuously monitors the condition of machine tools on the shop 

floor and tracks the work-in-progress status in the production system. 

4.3. Implementation 

While constructing complex software agents from the ground up using 

Agent-Oriented Programming (AOP) languages can be challenging 

due to the skills and knowledge required, readily accessible agent-

building toolkits like JAFMAS, JATLite, ZEUS, and Sodabot provide 

valuable alternatives. 

5. Discussion 

Agent-based approaches are essential for future production control 

systems due to their decentralized decision-making, flexibility, and 

complexity-reducing capabilities. Integrating ERP modules into 

software agents and enabling data exchange and direct interactions 

among these agents can enhance self-management and intelligence in 

production systems. This integration reduces implementation costs 

compared to using separate commercial ERP software and a multi-

agent system. Furthermore, real-time soft sensors become more 

accessible and user-friendly due to the software-based nature of 

production control agents. 

6. Conclusion 

The developed methodology offers a practical, cost-effective, and 

agile solution to enhance production control through ERP integration. 

By harnessing the synergistic capabilities of agents and ERP modules 

for monitoring, decision-making, and control, the limitations of 

traditional MAPCS models have been resolved. This transition results 

in autonomous production control systems that reduce reliance on 

human intervention. This methodology leverages well-established 

ERP information systems, following best practices to minimize errors, 

and enhance maintenance, modification, and performance, ultimately 

striving for error reduction. 

Keywords: Production control, Multi-agent, ERP, Integration, Agile. 
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ûj ć½vºĄòý  ÿ ĈĉwĄý ¡đĀÎ´ù ½w{ýv w£ ºĊõĀ£ ø¤ÆĊÅ ½¹ Ç¿v¹¾~ üĊ³ ½¹ I½w{ýv ½¹ wă

ûwîùv ¢ĊæĊí wê£½v wĉ ¹vĀù Ç½wæÅ ĈÒ¤êù Ĉ³ĒÍv ¡v½Ā¤Å¹ ½ÿºÍ  )¢Åv ¾ĉ¼~ ¹½ÿw¤Å¹

vĉü ĉĂ¯½w î ¿wÅć ¾Æ£ ¾z āÿĒÝć ¿wÅºþúÉĀăć ìzw¯ ÿ ¿wÅć ÅĊø¤Æ õĀ£ĊIº  ã¾Õ¾z Ăz

óºù ¡đwîÉv û¹¾í wăć Ăùwý¾z ½ĉÀć õĀ£ ó¾¤þí ÿĊº ö{éĈ ÚýĊ¾ óºù wăć v¾ù ĂöÆöÅ{£Ĉ 

 ¹¾í ºăvĀ· ìúí û¹Āúý ã¾Õ¾z ćw¤Åv½ ½¹ Ĉùwñ üĊþ°úă ÿ¤ÅwíĈ wăć ø¤ÆĊÅ  ćwă

 ĈöÞå ĈöùwÝºþ¯ ºĊõĀ£ ó¾¤þíÚýĊ¾ özwéĊ¢  ¹ÿº´ùøĄå ¼~ĉ¾ć ÞÑÿĊ¢ Å ¹Ā«ĀùĊø¤Æ  ÿ

¹ÿº´ù ó¾¤þíI ~ĊÈ zĊþĈ ¼~ĉ¾ć özwé I¹ÿº´ùĊ¢ úÕvĊûwþ w~Ċĉü úÎ£ ½¹Ċø ñĊ¾Ĉù ć ºÉwz  Ăí

 Iûv½¹Ā· ÿ ôê¤Æù ºĊõĀ£ ó¾¤þí ø¤ÆĊÅ ìĉ Ăz ĈzwĊ¤Å¹ Ăz ¾¬þùôzwé úÕvĊûwþ đwz ¢é¹ wz ÿ 

øĊúÎ£ ½¹ ć¾Ċñ ùĈ ĀÉ¹. wÅĉ¾ ÿĉñÂĈ wă vÀù ÿĉwć ÅĊø¤Æ wăć Ăùwý¾z ½ĉÀć õĀ£ ó¾¤þí ÿĊº 

þ¤{ùĈ ôùwÝ ¾z Úý wăĊ¾ özwéĊ¢ ¹ĉIº özwéĊ¢ özwé IÇ½wúÉĊ¢ ¹½ĉzwĈI özwéĊ¢ òă½Ċ¾ć  ÿ

þ°úăĊü ÿĉñÂĈ wăć ºþúÉĀăćI ýv¹¾ñ¹Ā·Ĉ özwé ÿĊ¢ ½wîúăć ´ù ½¹ĊÖĈ Ā~ĉw ¹ ¿vĉ¾ò 

wă¹½ÿw¤Å¹ć vĉü ÈăÿÂ~ ¢Åv) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Integration 

2. Real Time 

3. Work In Process 
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 پیشینه پژوهش

v¾z ÇĒ£ć Ā¬¤Æ«ć wă¹¾{ăv½ć õĀ£ ó¾¤þíĊº ýđĀÕ ĂêzwÅ ºùj½wíĈ õĀ£ ½¹Ċº ¤ÞþÍĈ  ¹½v¹

$Brecher & Weck, 2022ê´£ )#Ċ¡wê v ½¹ ā¹¾¤Æñĉü ù¿ĊIĂþ ½ÿjĀý Ăz ¾¬þùć wăć 

ÆzĊ½wć wă¹¾{ăv½ Ătv½v ½¹ć õĀ£ ó¾¤þíĊº óºù ÿ wăć ¾«ĉûw  Ăí ¢Åv āºÉ ¡wÝĒÕv ÿ ¹vĀù

ÅĊø¤Æ wăć õĀ£Ċº ¿ÿ¾ùvć ù ówÞå v½Ĉ $ ºþíSchuh et al., 2022) (Bartsch & Winkler, 

2022#v ½¹ )ĉü ùĊIûw ½ÿwþå û¹Āz Ã¾¤Å¹ ½¹ć  ùwíĊ¾£Āć ûÿ¾êù Ăz å¾Þù Ăz ¾¬þù Ăí Ăå¾ÍĈ 

ÅĊø¤Æ wăć Ăùwý¾z ½ĉÀć þ¤{ùĈ ½ÿwþå ¾zć úĄù äÖÝ ĂÖêý IºÉ ¡wÝĒÕvĈ v¾«v ½¹ć 

ÅĊø¤Æ wăć ~ĊĂ¤å¾Ê õĀ£ ó¾¤þíĊº $ ¢ÅvKarrer, 2012vÀù ¿v û¹¾z ā¾Ąz )#ĉwć 

ÁĀõĀþî£ć wăĈĉ ½¹ ÿ ºÍ½ Ăz ½¹wé Mwútv¹ Ăíĉ¢åw ½w« ¢õw³ Ăz ÓĀz¾ù ¡wÝĒÕvć 

ÅĊø¤Æ wăć õĀ£Ċº Úý IºþÉwzĊ¾ Éwù ¿v ā¹wæ¤ÅvĊü wăć ¢í½wÊù ½ĀÆþÅ Ăz ÀĄ¬ù  ½¹ āºþþí

v¾åĉºþ õĀ£Ċº Ăz ÿ ýwÅ½¿ÿ½Ĉ wúý ÿĉÈ ¿w¬ùć ÞÑÿĊ¢ ÅĊø¤Æ õĀ£ĊIº vÀåv Ăz ¾¬þùĉÈ 

ĉò¯½w îĈ ā¹v¹ v¾z wăć úÎ£ ¹Ā{ĄzĊø ñĊ¾ć ½¹ õĀ£ ó¾¤þíĊº $ ºÉ ºăvĀ·Huang, 2022)# 

~ wzĊvºĉÈ ½ÿwþåć ôùwÝ, z û¾é ¾·j Ăă¹ ½¹Ċø¤Æ º{£ ÿĉô  Ăz ûjĉì  ÛĀÑĀù

ôzwé ÊăÿÂ~ Àív¾ù ½¹ Ă«Ā£Ĉ v ÿ ü~vÁĉ¡đw āº´¤ùóºù Ătv½v I wăć Ăùwý¾z  ½ĉÀć  ó¾¤þí ÿ

õĀ£Ċº þ¤{ùĈ ê´£ ÿ ¢å¾ñ ½v¾é ûv¾òÊăÿÂ~ ½wí ½Ā¤Å¹ ½¹ IôùwÝ ¾zĊ¡wê ā¹¾¤Æñ vć  ½¹

½ÿwþå ĂÞÅĀ£ć wăć $ ¢Åv ÷w¬ýv ów³ ½¹ ûj ÃwÅv ¾z(Bär, 2022, Groß et al., 2021) 

½wÞ£ ûĀþíw£ĉä ā¹¾¤Æñ ÿ ÛĀþ¤ù vć v¾zć ăwæùĊø Å IôùwÝĊø¤Æ öùwÝºþ¯Ĉ  ôùwÝ ÿ

÷¾ý ½vÀåvć v ûv¾òÊăÿÂ~ ÔÅĀ£ĉü ³ĊĂÖ  Ă¯¾ñv )¢Åv āºÉ Ătv½vĉì öí èåvĀ£Ĉ 

v ËĀÎ·½¹ĉĂîþ ¯ ôùwÝĊ¢Æ ù I¹½vºý ¹Ā«ÿĈ ûvĀ£ ½wÞ£ĉä »ĉô v¾z v½ć vĉü ăwæùĊø  ½¹

 5¢å¾ñ ¾Úý<ôùwÝ ;¯ ¾ăĊÀć  ºývĀ¤z Ăí ¢Åv´ùĊÔ ¾Õ ¿v v½ ¹Ā·ĉè  ÿ ºþí ë½¹ wă¾òÆ³

¾Õ ¿vĉè ÿ½ ¾z wă¾òÊþíć ´ù ûjĊÔ §m£Ċ¾ $ ¹½v¼òzRussell & Norvig, 1995 ÿ #<ÅĊø¤Æ 

ĈöùwÝºþ¯- $MAS;#Ăî{É I vć ôùwÝ ¿v wăć ÷¾ý ½vÀåvć Ăz øă ~ĊĂ¤ÅĀ v¾z Ăí ¢Åvć  ô³

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Agent Technology 

2. Multi -Agent System (MAS) 
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£ĒîÊùĈ å¾Ù ¿v ¾£v¾å ĂíĊ¢  ĉw  ¾ă Èýv¹ĉì ô³ ¿v āºþþí wăć Åv ôîÊùI¢  ºý½v¹ ôùwÞ£

(Papazoglou, 2001) (Oroojlooy & Hajinezhad, 2022)  ÿ<÷¾ý ôùwÝ ½vÀåvć ;ĉì 

÷¾ý óÿÁwù ½vÀåvć wÙÿ Ăí ¢Åv ½w¤¸ù¹Ā· ÿ ôê¤Æùĉä ýwÆýv ¾z½wí ¿v āºÉ óĀ´ùĈ  v½ ÷w¬ýv

ùĈ ºă¹ Ăùwý¾z wz ÿ wăć ¹¾z½wíć ¹ĉ¾ò wÅ ÿĉ¾ ÷¾ý ôùvĀÝ ½vÀåvć ÷¾æ¤ö~ ½¹ wăć v¾z äö¤¸ùć 

î£úĊô wÙÿĉä $ ¹½v¹ Ów{£½v*ôùwÞ£Zdravkoviĺ et al., 2022) (Namiot et al., 2016# )

ÅĊø¤Æ wăć þ¤{ùĈ ôùwÝ¾z ÷¾ý wă½vÀåvć ºÞz ôÆýć {Ö£ Ăz ½¹wé Ăí ºþ¤ÆăĊè Ā~ĉw ´ù wzĊÔ 

yÆí â£ ów³ ½¹ ½wíÿĊĊ¾ Õ ô³ ÿĊä ā¹¾¤Æñ vć ½w¬£ ¡ĒîÊù ¿vć ù¿ ½¹ĊĂþ wăĈĉ  ºþýwù

ºùĉ¾ĉ¢ ¬ý¿Ċā¾ ùm£ĊIü ¢{év¾ù wăć ¤ÉvºĄzĈ z ¾z ¡½wÚý ÿĊI½wú Ăùwý¾z wăć ¹¾z½wíć  ó¾¤þí

j¾åĉºþ ù Èýv¹ äÊí ÿĈ $ ºþÉwzMesbahi et al., 2014¤Å¹ )#ĊzwĈ îzw¯ ĂzĈ ÅĊø¤Æ wăć 

õĀ£ ó¾¤þíĊº ´ù ½¹ĊÔ õĀ£Ċº Ā~ĉw ¿ÿ¾ùvć ĉîĈ Èõw¯ ¿v wăĈĉ v¾z Ăí ¢Åvć ĄÆ£Ċô  ûj

ê´£Ċ¡wê ¿ĉ¹wć Å ¿v ā¹wæ¤Åv wzĊø¤Æ wăć öùwÝºþ¯Ĉ ¢Åv āºÉ ÷w¬ýv $Pulikottil et al., 

2021; Barenji & Li, 2019; Vatankhah Barenji & Vatankhah Barenji, 2017# )

õw³½¹Ĉ Ăí Èõw¯ ûwþ°úă wăĈĉ ÚýĊ¾ ½¹ ¢ĉ¹ÿº´ù özwéĊ¢ øĄå ¼~ĉ¾ć ÞÑÿĊ¢  ¹Ā«Āù

ÅĊø¤Æ özwé I¹ÿº´ù ó¾¤þí ÿĊ¢ úÕvĊûwþ w~Ċĉü úÎ£ ½¹Ċø ñĊ¾ćI ~ĊÈ zĊþĈ ¼~ĉ¾ć  ÿ ¹ÿº´ù

Ăz öí½ĀÕĈ ¤Å¹ĊzwĈ Å ĂzĊø¤Æ wăć ³v¾Õ ½¹ wÖ· ºÞ¤ÆùĈ ~ ÿĊā¹w ¿wÅć ºý½v¹ $; De la 

Prieta et al., 2019Balaji & Srinivasan, 2010#)  

¿v ĀÅć ¹ĉI¾ò Ăùwý¾z ½ĉÀć  Üzwþùwù¿wÅû, $ERP ûvĀþÝ Ăz #ĉì āv½ þ¤{ù ô³Ĉ  ¾z

½ÿwþåć z û¾é ¾·j Ăă¹ ¿v ¡wÝĒÕvĊø¤Æ  ½ĀĄÙĉ¢åw  ½¹ ¢Ý¾Å Ăz ûj ¹¾z½wí ÿ ÈăÿÂ~ ÿ

ûwù¿wÅ wăć ~ Ç¾¤Æñ äö¤¸ùĊvº þ°úă )¹¾íĊü ê´£Ċè ÿ½ ¾z ĂÞÅĀ£ ÿć ăwæùĊø  Ç¾¤Æñ ÿ

Ăz ûj ¹¾z½wí ½¹ ûÿÀåv¿ÿ½ ¡½ĀÍ ¢Åv ÷w¬ýv ów³ $Scharf et al., 2022; De 

Brabander et al., 2022; Febrianto & Soediantono, 2022; Senaya et al., 2022)# 

ÅĊø¤Æ wăć ERP Ăùwý¾z wăć ÷¾ý ½vÀåvć Ă¤Æz ºþzć āºÉ vć z Ăí ºþ¤ÆăĊ¾¤Ê ýĊwă¿wć 

£wÝĒÕvĈ ĉì ā¿Ā³ ¾Åv¾Å ½¹ ÿ ô·v¹ ½¹ v½ ¢í¾É wăć ¹¾îöúÝć ĉì ¤Ê~ ûwù¿wÅĊýw{Ĉ 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Enterprise Resource Planning 
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ùĈ $ ºþþíKumar & van Hillegersberg, 2000 ½¹ )#ERP ÷¾ý ½w¤·wÅ ÃwÅv ¾z  ½vÀåv

w~ ÿ ½đÿÁwùĉāwò ¾« IÀí¾ú¤ù ā¹v¹ĉûw õĀ£ ½¹ ¡wÝĒÕvĊIº õwùĈI ¿Ā£ IÇÿ¾åĉÜ þ°úă ÿĊü 

j¾åĉwăºþć ýwÆýv ÜzwþùĈ wývĀ£ wzĈĉ ĉĂ¯½w î ¿wÅć zĈ ðý½¹ ù ½v¾é¾zĈ $ ¹ĀÉLin et al., 

2006)# 

¹¾z½wí ôùwÝ ù wăĈ ºývĀ£ ERP ûj )ºþí ¾£ºþúÉĀă v½ özwé wăĊ¢ wăĈĉ v¾z v½ć  ôùwÞ£

´ù wz ôê¤ÆùĊÔ ³ ½¹ ôê¤Æù ¡wùvºév ÷w¬ýv ÿ ¹Ā· ãv¾ÕvĊü ½wîúăć wÅ wzĉ¾ ÅĊø¤Æ wă 

ù øăv¾åĈ ºþþí (Faghihi & Kazerooni, 2023)) 

¾z Āý ¡wÞõwÖù ÃwÅvĉûwñºþÆ vĉü þî£ IĂõwêùĊì wăć £½wÚýĈ  wz Ă«vĀù ½¹ ¹Ā«Āù

Èõw¯ wăć ý IçĀåĊºþù¿w ÿ ĂÞÅĀ£ ¹Ā{Ąz v ½¹ )ºþ¤Æăĉü āv½ IĂõwêù ~ ô³Ċ¹wĄþÊćI  ĂÞÅĀ£ĉì 

ÁĀõÿº¤ùć õĀ£ ó¾¤þíĊº ĈöùwÝºþ¯, (MAPCM) ĉĂ¯½w î  wzERP )¢Åv 

 روش

Çÿ½ ĂÞÅĀ£ ÈăÿÂ~ ćv( ¢Åv āºÉ ā¹¾z ½wîz ĂÞõwÖù üĉv ½¹ ãºă ¾Úý ¿v ć¹¾z½wí wz Ăí

w¤ý ¿v ā¹wæ¤Åvĉª ê´£Ċ¡wê þzĊ¹wüĊÊĊ~ ć Çÿ½ Iwă½w¤å½ ûºýwÅ½ ówúí Ăz ÿ ¹Ā{Ąz ½ĀÚþù Ăz  Iwă

wÅÿ Iwă½vÀzvĉôwăĀòõv ÿ wă½w¤·wÅ Ić wĄý ÿ ā¹wæ¤Åv¹½ĀùĉMw¤ ¶Åw~ ãºă wz ă¹Ĉ  Ăzĉì ýĊ¿w 

¤ÞþÍĈ ù ÷w¬ýv ĂÞùw« ½¹Ĉ )¹ĀÉ  ¾Úý ¹½Āù ā¹v¹ ¢Ċăwù ¾Úý ¿v ĈæĊí ÈăÿÂ~ Çÿ½ üĊþ°úă

Ĉù  ¿v Çÿ½ üĉv ½¹ IºÉwzÜú« ½ÿjć À¬£ ÿĉĂ ö´£ÿĊô ā¹v¹ wăć áĊ¾ ¹ºÝć v¾zć  ë½¹

ăwæùĊIø  ¡v¾Úýĉw z¾¬£Ċ¡w ā¹wæ¤Åv  āºÉ¢Åv  ÿ~ ôtwÆù ô³ ¢Ą« ½¹Ċ°Ċāº ¾Õ ¿vĉè 

À¬£ĉĂ ©w¤þ¤Åv Ăz wăć ¤³v½ Ăz Ăí ½v¹wþÞùĈ v¾zć ôzwé Ăúă  I¢Åv ë½¹ ÿ ûºývĀ·÷ºév 

ùĈ ĀÉ¹) èĊé¹ ûwĊz Ăz  üĉv ½¹ I¾£Çÿ½I vÀåvĉÈ ĉĂ¯½w î ¿wÅć  ºĊõĀ£ ó¾¤þí ø¤ÆĊÅ

 ÿ ĈöùwÝºþ¯ERP ¾z wă¾¤ùv½w~ ÃwÅvć ¾« ¾z ¾§oùĉûw õĀ£Ċº í ÿ ¹vĀùĊæĊ¢ ÿ ĂĊõÿv ¹vĀù 

ýĊĂú Ă¤·wÅ wă õĀ£ Ô· ½¹Ċº Ă«Ā£¹½Āù Ă¤å¾ñ ½v¾é ¢Åv  Ăíøă ½ĀÕ Ăz Å ¿v ûwù¿Ċø¤Æ wăć 

£wÝĒÕvĈ ERP öÞåĈ ĂÖêý ¿v Ăí ¹¾îöúÝ ¾Úýć ¹ ¿v ÿ ºþ¤Æă àõwzĉāwñº ½vºĄòýćI ĒÍv ÿ ±

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Multi -Agent Production Control Methodology (MAPCM) 
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 ¾£¾z x½w¬£ ÃwÅv ¾z ¹¾îöúÝôévº³ wz ¾Ąz Iºþ¤Æă wÖ·ā Ĉù )¹¾z 

 ûvĀþÝ Ăz ôùwÝĉì ÅĊø¤Æ £w{Åw´ùĈ ´ù ½¹ ÜévÿĊÖĈ ù ĂíĈ ºývĀ£  ôê¤Æù ½ĀÕ Ăz

v¾zć ¤Å¹ĊzwĈ ³v¾Õ ãvºăv ĂzĈ ´ù ûj ½¹ ¹Ā·ĊÔ  Iºþí ôúÝĈù  )ºÉwzözwéĊ¢ ½wîúăć 

ÅĊø¤Æ wăć öùwÝºþ¯Ĉ ù ûwÊýĈ ºă¹ ù ôùwÝ ¾ă ĂíĈ ºývĀ£ §m£ ¢´£Ċ¾ ôùwÝ  wăĉw ûwÆýv wăć 

¹ĉ¾ò ñ ½v¾éĊ¹¾ wÙÿ w£ĉä ¹¿wÅ ā¹½ÿj¾z Èåvºăv wz èzwÖù v½  ÿĂz ¡½ĀÍ  ÷w¬ýv ûv½¹Ā·

ºă¹ (Kim et al., 2020)(Tanajura et al., 2015)(Redjimi & Redjimi, 2022) )

ôùwÝ ÷¾ý ćwă ø¤ÆĊÅ ć½vÀåv  ĈöùwÝºþ¯ ºĊõĀ£ ó¾¤þí ćwăĂz ¡½ĀÍ Ă¤Æz ÷¾ý ćwă  wz ć½vÀåv

÷¾ý Ĉ¤Ċăwù  ÔÅĀ£ ć½vÀåvĂÞÅĀ£ ûwñºþă¹ Ĉù Ătv½v ºýĀÉ $Humayun et al., 2022; Wan 

et al., 2022; Palanca et al., 2022; Ricardo Rodríguez et al., 2022)# 

óÿÁwù ¾òĉ¹ ćĀÅ ¿v wăć ERP ÷¾ý ¢Ċăwù ćv½v¹ ÀĊý Ĉù ćvÀåv  ¿v ā¹wæ¤Åv wz Ăí ºþÉwz

Ăùwý¾z ĂþĊù¿ ½¹ ¾£¾z ¡wĊz¾¬£  ÔÅĀ£ ûwù¿wÅ Üzwþù ćÀĉ½ĂÞÅĀ£ ûwñºþă¹  ¡½ĀÍ Ăz ÿ ºĊõĀ£

 ¡đĀÎ´ùERP Ĉù Ătv½v ½v¿wz ½¹ ć½w¬£ ºýĀÉ $Abunadi, 2019; Sravan Medicherla 

& Archana, 2022; Sukhavasi et al., 2021)#  

~ Çÿ½ ÃwÅv ¾zĊ¹wĄþÊćI ÷¾ý ¢Ċăwù ü¤å¾ñ¾Úý ½¹ wz óÿÁwù ë¾¤Êù ć½vÀåv  ćwă

ERP  wzôùwÝ ÷¾ý ćwă ć½vÀåv ÅĊø¤Æ wăć õĀ£ ó¾¤þíĊº öùwÝºþ¯ IĈ ĂÞÅĀ£÷¾ý ć½vÀåv ùĈ ĉºþzw )

ā¹wĊ~ È¸z ½¹ ¾ùv üĉv  ±ÿ¾Êù ¡½ĀÍ Ăz ć¿wÅÅ½¾z¹½Āù )¢Åv Ă¤å¾ñ ½v¾é Ĉý ½¹¤ĊĂ¬ 

÷¾ý ĂÞÅĀ£ ć½vÀåvI ¢Ċözwé  ćwăóÿÁwù wăć ERP  ĂzôùwÝ ÷¾ý ćwă Ĉù vºĊ~ wê£½v ć½vÀåv ºþþí J

üĉv¾zwþz  ¹¾îöúÝ ûwîùvĂz ¡½ĀÍ  ćv¾z ¾ĉ¿MAPCM ĉĂ¯½w î  wzERP Ĉù ¹w¬ĉv 5¹ĀÉ 

,ā¹v¹ ó¹w{£ # Ĉz ÿ øĊê¤Æù ðý½¹ ôùwÝ wăć ÷¾ý ½vÀåvóÿÁwù$ ć  ćwăERP#  wă¾òÆ³ wz

vÀ«v ÿć Å ½¹ Ăí ā¹v¹ āºý½ÿj¹¾ñĊø¤Æ õĀ£Ċº åĊÀĉîĈ Ò¤êù Ā´ý ĂzĈ āºÉ Ă¤å¾ñ ¾Úý ½¹ )ºýv 

-úÎ£ #Ċø ñĊ¾ć ôùwÝ ¿v ÷vºí¾ă ÔÅĀ£ ôê¤Æù wăć ÷¾ý ½vÀåvć  ÿĉw (ý ¡½ĀÍ ½¹Ċ¿w( 

ôùwÝ ā¹v¹ ó¹w{£  wz wăĉºîĉ¾ò ā¹v¹ ¿v ā¹wæ¤Åv ½ĀÚþù Ăz wăć zĈ ðý½¹ wÅĉ¾ ôùwÝ  ÿ wăĉw 

Ăz ñ½wíĊ¾ć z¾¬£Ċ¡w ûj ¾£¾z úÎ£ ½¹ wăĊø ñĊ¾ć) 
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.ôùwÝ ā¹v¹ ó¹w{£ # wăć úÎ£Ċø ñĊāºý¾ ERP ¾Õ ¿vĉè ÅĊø¤Æ v¾«vĈĉ ¢·wÅ, $MES #

Ò¤êù Ā´ý Ăz Ăí wă¾òöúÝ wzĈ ÞéĀù ÿ āwñ½wí äí ½¹Ċ¢  Å ½¹ yÅwþùĊø¤Æ õĀ£Ċº w«ć 

Ă¤å¾ñ wÙÿ ÿ ºývĉä ~ ¿v ÿ Ì¸ÊùĊÈ ¾Þ£ĉä āºÉ vć ù ów{ý¹ v½Ĉ ºþþí) 

ôzwé óÿÁwù û¹ÿÀåv Ăí ¢Åv ¾í» wăć ÷¾ý ć½vÀåv ì¯Āí Ăz ¾£ ôùwÝ ûvĀþÝ wăć 

÷¾ý ½vÀåvć Å ĂzĊø¤Æ wăć £wÝĒÕvĈ ý ¹Ā«ĀùĊ¿wć wù¾Å ĂzĉĂ ½v¼ñć õwùĈ ôzwé Ą«Ā£Ĉ  ºăvĀ¸ý

¢Év¹  Ă¬Ċ¤ý½¹ÀăĉĂþ ~Ċā¹w ¿wÅć ĂÞÅĀ£ ćÁĀõÿº¤ù Ĉù Ă¤åwĉ ºývĀ£ ~ ¿v ¾¤úíĊā¹w ¿wÅć ÷¾ý  ½vÀåv

ERP ½w¬£ ćv¾úă Ăzā vÀ¬ù ĈöùwÝºþ¯ ø¤ÆĊÅ ìĉ  ¾ùv üĉv IºÉwzĂ«Ā£ wz ĂþĉÀă Ăz  û¹Āz ¾z

ā¹wĊ~ ¢·wÅ¾ĉ¿ ü¤å¾ñ ¾Úý ½¹ wz ĈöùwÝºþ¯ ºĊõĀ£ ó¾¤þí ø¤ÆĊÅ ìĉ ºÍ w£ ¾æÍ ć¿wÅ  ćwă

÷¾ý ¢·wÅ¾ĉ¿ ÿ ć½vÀåv )¹½v¹ Ĉĉđwz ¢Ċúăv ºĊõĀ£ ĈîĉÀĊå ø¤ÆĊÅ wz ĈÕw{£½v ćwă 

¾z vĉü   IÃwÅvªþ~ ºù óÿÁwùĉ¾ĉ¢ ¬ý¿Ċā¾ ùm£ĊIü ¹Ā«Āù ó¾¤þíćI ½vºĄòýć  ÿ

úÞ£ĊI¡v¾ í ó¾¤þíĊæĊ¢ ºù ÿĉ¾ĉ¢ ¾¤Êù wz Ów{£½vĉûw ERP ¿v óÿÁwù wăć j¾åĉºþ öÍvĈ 

ûwù¿wÅ wăć õĀ£ĊºÈêý ½¹ ć ÷¾ý ôùwÝ ½vÀåvĂĉđ ½¹ ć  ā¹v¹ ó¹w{£ xĀ¯½w¯ äö¤¸ù ćwă

ù ½v¾é ā¹wæ¤Åv¹½ĀùĈ ñĊ¾Ăz Ă«Ā£ wz w£ ºý özĀ¹¾îöúÝ ßć  ÿ ¿v wÖ· ôévº³Úý ÿ ±ĒÍv ¾

¾£¾z x½w¬£ ÃwÅv ¾z ¹¾îöúÝ ûj Ĉ¤Åwí Iwă ÈĊ~ ćwă óºù Ă¤æñ  ĈöÞå ćwăÅĊø¤Æ wă ć

ĂþĉÀă Èăwí ûĀ°úă wĉvÀù ¾ĉwÅ Iºþĉwúý ã¾Õ¾z v½ ĈöùwÝºþ¯ ºĊõĀ£ ó¾¤þí ā¹wĊ~ ćwă  Ić¿wÅ

 ¢é¹ wz ¹¾îöúÝ½¹ đwz Ĉù ôÍw³ ºĊõĀ£ ó¾¤þí ûv½¹Ā· ø¤ÆĊÅ )¹ĀÉ 

 Ă¬Ċ¤ý½¹đwz ²ÖÅ¾£ć  ¿vĉ¯½w îò ÿ ĈöùwÝºþ¯ ºĊõĀ£ ó¾¤þí ø¤ÆĊÅ üĊz ĈERP  ¹w¬ĉv

Ĉù  ćÁĀõÿº¤ù ÿ ¹ĀÉĂÞÅĀ£ ĉĂ¤åw ¾Ñw³ ā¾Ąz wz  ćºþùøă ûwù¿ ø¤ÆĊÅ ćwĉvÀù ¿v  ćwă

 ĈöùwÝºþ¯āv¾úă Ăz  ¾£¾z x½w¬£ERPI āv½ ö³Ĉ v¾z ìzw¯ ÿ Ã¾¤Å¹ ½¹ć  wê£½v ìĉ

 ø¤ÆĊÅõĀ£ ó¾¤þíĊº øĊúÎ£ ½¹ ûv½¹Ā· ÿ ôê¤Æù ć¾Ċñ đwz ¢é¹ wz ÿ vù Ătv½Ĉ ºă¹. 

 ½ĀÚþù üĉv ćv¾z ā¹v¹ ó¹w{£ xĀ¯½w¯ ĂÞÅĀ£ vº¤zvMAPCM ĉĂ¯½w î  wzERP  ÷w¬ýv

 )¢Åv āºÉ½¹ ºÞz ÷wñćI vÀ«v ÿ wă½vÀzvć  ½¹ ā¹wæ¤Åv ½ĀÚþù Ăz yÅwþù ā¹v¹ āºý½ÿj¹¾ñ

ĂÞÅĀ£ ā¹v¹ ó¹w{£ xĀ¯½w¯ ĉĂ¤åw Å½¾z¹½Āù ÿ ±¾ÖùĈ ù ½v¾éĈ ñĊ¹¾ ý ¾·j ÷wñ ½¹ ÿĊÀ 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Manufacturing Execution System (MES) 
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ā¹wĊ~  ć¿wÅÿº¤ùÁĀõć õĀ£ ó¾¤þíĊº ĂÞÅĀ£ ĉĂ¤åw Å½¾z¹½ĀùĈ ù ½v¾éĈ ñĊ¹¾) 

 ها یافته

v ½¹ĉü õĀ£ ó¾¤þí ā¹v¹ ó¹w{£ xĀ¯½w¯ ĂÞÅĀ£ È¸zĊº öùwÝºþ¯Ĉ ĉĂ¯½w î  wzERP  ĈĉwĄý

 ôîÉ$/ #Ăz ¡½ĀÍ ÷wñ Ăz  ÷wñ ½¹đ ½wĄ¯ĉĂ ĄÆ£ ½ĀÚþù Ăz )¢Åv Ă¤å¾ñ ÷w¬ývĊô  ë½¹

ĂÞÅĀ£ wăć ÷w¬ýv v ½¹ Ă¤å¾ñ ¡½ĀÍ ā¹v¹ ó¹w{£ ÿ Ăö³¾ù ¾ă ½¹ Ă¤å¾ñĉü đĉĂ wă Iā¹v¹ wăć 

đĉĂ îÊù ðý½ wz óÿvĈI ā¹v¹ wăć ÉwýĈ đ ĂÞÅĀ£ ¿vĉĂ  ÷ÿ¹wz zj ðý½ĈI ā¹v¹ wăć ÉwýĈ  ¿v

đ ĂÞÅĀ£ĉĂ  ðý½ wz ÷ĀÅÈĉwúý Àù¾é āºÉ ā¹v¹  ºýv ÿĈĉwĄý xĀ¯½wĄ¯ ½¹ $đĉĂ ÷½wĄ¯#  Ăí

é Ăĉđ ĂÅ yĊí¾£ ¿v Ĉö{¢Å¹ Ăz  I¢Åv āºùjā¹v¹ wă Ăĉđ Ĉòý½ ćĀòõv ¢ĉwÝ½ wz Ĉö{é ćwă 

ā¹v¹ Èĉwúý āºÉ )ºýv 

 دیکنترل تول هیاول: چارچوب تبادل داده اول هیلا ¶

Ătv½v ā¹v¹ ó¹w{£ xĀ¯½w¯  ÿ ûÿ¿v¾å ÔÅĀ£ āºÉûv½wîúă, $-+,3â£ ówúÝv wz #ĊĊ£v¾Ĉ  ½¹

 ôîÉ, v )¢Åv āºÉ Ătv½vĉü  ā¹v¹ ó¹w{£ ½ĀÚþù Ăz xĀ¯½w¯ERP ¢úÆé wz wăć  äö¤¸ù

ÅĊø¤Æ õĀ£Ċº Å ôùwÉĊø¤Æ ½ÿj¹¾ñć ā¹v¹ wăć üĊÉwù- )MDA(Å IĊø¤Æ ½ÿj¹¾ñć 

ā¹v¹ wăć ºĊõĀ£. )PDA(  ÿMES ÿº£ĉü āºÉ v¾z ā¹wæ¤Åv¹½Āù Çÿ½ )¢Åvć ā¹v¹ ó¹w{£  wă

v ½¹ĉü  ¿v ā¹wæ¤Åv xĀ¯½w¯MES Àí¾ù Ă¤Æă ûvĀþÝ Ăzć v¾z ā¹v¹ć Å ówÎ£vĊø¤Æ õĀ£Ċº 

åĊÀĉîĈ Å ÿĊø¤Æ õĀ£ ó¾¤þíĊº öùwÝºþ¯Ĉ  )¢ÅvMES Ăz ýwÅ½¿ÿ½Ĉ wăć ~ĊĂ¤ÅĀ ā¹v¹ wăć 

Ăùwý¾z ½ĉÀć āºÉ Ç½wæÅ ôùwÉ wăć õĀ£ĊIº É Ăùwý¾zĊ¢æ wăć ½wíćI zĂñ¾ wăć ÆùĊ¾ ºĊõĀ£/ 

ćv¾z  ¿v v½ äö¤¸ù ¡đĀÎ´ùERP ½¹ĉ¢åw ùĈ ºþí ā¹v¹ ÿ wăĈĉ ÚýĊ¾ ā¹v¹ wăć  Ç¿v¹¾~

Î¸É ¡wÝĒÕv I½wíĈI ÞÑÿĊ¢ ÉwùĊü ÞÑÿ ÿĊ¢ ½w«ć öúÝĊ¡w  Ăùwý¾z ½ĉÀć āºÉ  ¿v v½

ÅĊø¤Æ PDA ½¹ĉ¢åw ùĈ ºþí )Frazzon et al., 2018() 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Frazzon & et al 

2. Machine Data Acquisition (MDA) 

3. Production Data Acquisition (PDA) 

4. Route sheets 
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 ¯ºĊõĀ£ ó¾¤þí ĂĊõÿv ā¹v¹ ó¹w{£ xĀ¯½w. 2شکل 

 (1422، اقتباس: فرازون و همکاران$ 
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 ERP ïبا  کپارچهی یچندعامل دیدوم: چارچوب تبادل داده کنترل تول هیلا ¶

 مواد انیکنترل جر کردروی

 ĂÞÅĀ£ ½ĀÚþù ĂzMAPCM ĉĂ¯½w î  wzERP ¹ÿº´ù ówúÝv ÃwÅv ¾zĉ¢ ¿Ā£ĉÜ  ówÅ½v ÿ

zĈ ðý½¹ ¹Ā«Āùć ¾« ½¹ĉûw wúý ā¹v¹ ó¹w{£ xĀ¯½w¯ I¢·wÅĉÈ  ôîÉ ½¹ āºÉ ā¹v¹- 

 ĂÞÅĀ£ĉĂ¤åw ĂÞÅĀ£ xĀ¯½w¯ ½¹ )¢Åv ĉĂ¤åw ¹ÿº´ù ówúÝvĉ¢ ¿Ā£ĉÜ z ówÅ½v ÿĈ ðý½¹ 

¹Ā«Āùć ¾« ½¹ĉûw ¾z ¢·wÅ wþ{ùć ¹ĉùwþĊì £õĀĊº ½vºĄòý ÿć úÞ£ ÿĊ¡v¾ ~ĊÈ zĊþĈ āºÊý 

óÿÁwù ¢í½wÊù wz  ¹Ā«Āù ó¾¤þíć ½vºĄòý óÿÁwù ÿć úÞ£ ÿĊ¡v¾ ERP ù ÷w¬ývĈ ñĊ¹¾ )

 ôîÉ- þ°úăĊü ¾«ĉûw òýĀò¯ ÿ ¡wÝĒÕvĈ w{£wÒå ¿v ā¹v¹ ó¹ć åĊÀĉîĈ Å ô·v¹Ċø¤Æ 

õĀ£Ċº wÒå w£ć ÷¾ý ½vÀåvć ÅĊø¤Æ õĀ£ ó¾¤þíĊº öùwÝºþ¯Ĉ ĉĂ¯½w î  wzERP wúý v½ĉÈ 

ùĈ ºă¹) 

v ½¹ĉü đĉĂ úÞ£ óÿÁwù Iā¹v¹ ó¹w{£ xĀ¯½w¯ ¿vĊ¾ ÿ ½vºĄòýć  ó¾¤þí óÿÁwù ÿ

¹Ā«Āùć ERP ôùwÝ Èêý ½¹ wăć ÷¾ý ½vÀåvć ÙÿĊĂæ  āºĄÝ Ăz v½ ¡wÝĒÕv Ç¿v¹¾~ ÿ ó¹w{£

ùĈ ñĊºý¾ ¾« ÿĉûw ¿ ¡wÝĒÕvĉ¾ ā¹v¹ ¿v ā¹wæ¤Åv wz wăć ÉwýĈ wă¾òÆ³ ¿vć  ½¹ ¹Ā«Āù

vÀ«vć ÅĊø¤Æ õĀ£Ċº åĊÀĉîĈ ā¹v¹ ÿ wăć ýwÆývĈ Ăz Ătv½v ¡½ĀÍ  ôîÉ ½¹ āºÉ- vĉ¹w¬ 

ùĈ ¹ĀÉ 5¢Åv āºÉ ā¹v¹ ±¾É Ăùv¹v ½¹ Ăí 
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 دموا انیکنترل جر کردیرو - ERPبا  کپارچهی یچندعامل دیتولچارچوب تبادل داده کنترل  .1شکل 

wă¾ñ½wí

Input 
Buffers

Output 
Buffers

¹vĀù ¾åwzwă üĊÉwùć¹ÿ½ÿ āwñ½¹ Ĉ«ÿ¾· āwñ½¹

 
¢
Ċ
Þ
Ñ
ÿ
 
ā
¹
v
¹

w
ă
 
ü
Ċ
É
w
ù

w
ă
½
w
í
 
Ĉ
õ
v
Ā
£

w
ă
 
ü
Ċ
É
w
ù
 
ä
Í
 
Ì
Ċ
Î
¸
£

Ü
ĉ
¿
Ā
£
 
ć
w
ă
 
¢
ĉ
¹
ÿ
º
´
ù

½
w
í
 
¹
ÿ
½
ÿ
 
Ă
Ċ
Ý
Ē
Õ
v

Ĉ
Î
¸
É
 
¡
w
Ý
Ē
Õ
v

w
ă
 
ü
Ċ
É
w
ù
 
¢
Ċ
Þ
Ñ
ÿ
 
ā
¹
v
¹

w
ă
½
w
í
 
Ç
¿
v
¹
¾
~
 
ā
¹
v
¹

º
Ċ
õ
Ā
£
 
¡
w
É
½
w
æ
Å

ć
½
w
í
 
ć
w
ă
 
¢
æ
Ċ
É
 
Ă
ù
w
ý
¾
z

º
Ċ
õ
Ā
£
 
¾
Ċ
Æ
ù
 
ć
w
ă
 
Ă
ñ
¾
z

w
ă
½
w
í
 
Ĉ
õ
v
Ā
£

w
ă
 
ü
Ċ
É
w
ù
 
ä
Í
 
Ì
Ċ
Î
¸
£

Ü
ĉ
¿
Ā
£
 
ć
w
ă
 
¢
ĉ
¹
ÿ
º
´
ù

w
ă
 
ü
Ċ
É
w
ù
 
¢
Ċ
Þ
Ñ
ÿ
 
Ă
z
 
Ó
Ā
z
¾
ù
 
¡
w
ú
Ċ
ú
Î
£

 

ć
¾
¤
Ê
ù
 
Ç
½
w
æ
Å

¡
w
í
½
v
º
£
 
Ç
½
w
æ
Å

Ĉ
ĉ
w
Ą
ý
 
¡
đ
Ā
Î
´
ù
 
½
w
{
ý
v
 
Ĉ
«
ÿ
¾
·
 
ć
¹
ÿ
½
ÿ
 
ā
¹
v
¹

ERP

w
ă
 
ü
Ċ
É
w
ù
 
¢
Ċ
Þ
Ñ
ÿ
 
ā
¹
v
¹

½w{ýv
ĂĊõÿv ¹vĀù

 ½w{ýv
ĈĉwĄý ¡đĀÎ´ù

Ă
Ċ
õ
ÿ
v
 
¹
v
Ā
ù
 
½
w
{
ý
v
 
Ĉ
«
ÿ
¾
·
 
ÿ
 
ć
¹
ÿ
½
ÿ
 
ā
¹
v
¹

PDA

MDA

MES

āºþþí ºĊõĀ£

w
ă
 
ü
Ċ
É
w
ù
 
¢
Ċ
Þ
Ñ
ÿ
 
ā
¹
v
¹

Ĉ
Î
¸
É
 
¡
w
Ý
Ē
Õ
v
 
ā
¹
v
¹

½
w
í
 
¹
ÿ
½
ÿ
 
Ă
Ċ
Ý
Ē
Õ
v

ā
º
É
 
ć
À
ĉ
½
 
Ă
ù
w
ý
¾
z
 
¡
w
Ċ
ö
ú
Ý

(W
IP

)

w
ă
½
w
í
 
Ç
¿
v
¹
¾
~
 
ā
¹
v
¹

w
ă
¾
å
w
z
 
ć
¹
Ā
«
Ā
ù

Ă
Ċ
õ
ÿ
v
 
¹
v
Ā
ù
 
½
w
{
ý
v
 
Ĉ
«
ÿ
¾
·
 
ć
¹
ÿ
½
ÿ
 
ā
¹
v
¹

ā
º
É
 
ć
À
ĉ
½
 
Ă
ù
w
ý
¾
z
 
¡
w
Ċ
ö
ú
Ý

 (
W

IP
)

w
ă
¾
å
w
z
 
ć
¹
Ā
«
Ā
ù

w
ă
½
w
í
 
Ç
¿
v
¹
¾
~
 
ā
¹
v
¹

)
w
ĉ
Ā
~
 
º
Ċ
õ
Ā
£
 
µ
¾
ý

(

 
½
w
{
ý
v
 
Ĉ
«
ÿ
¾
·
 
ÿ
 
ć
¹
ÿ
½
ÿ
 
ā
¹
v
¹

Ĉ
ĉ
w
Ą
ý
 
¡
đ
Ā
Î
´
ù

Ü
ĉ
¿
Ā
£
 
ć
w
ă
 
¢
ĉ
¹
ÿ
º
´
ù

SCM CRM

zz

āºþþí üĊùw£ ć¾¤Êù

¡v¾ĊúÞ£ÿ ć½vºĄòýć¹Ā«Āù ó¾¤þí

 
Ă
z
 
Ó
Ā
z
¾
ù
 
¡
w
ú
Ċ
ú
Î
£

w
ă
 
ü
Ċ
É
w
ù
 
¢
Ċ
Þ
Ñ
ÿ

w
ă
¾
å
w
z
 
ć
¹
Ā
«
Ā
ù

º
Ċ
õ
Ā
£
 
¡
w
É
½
w
æ
Å

ć
½
w
í
 
ć
w
ă
 
¢
æ
Ċ
É
 
Ă
ù
w
ý
¾
z

º
Ċ
õ
Ā
£
 
¾
Ċ
Æ
ù
 
ć
w
ă
 
Ă
ñ
¾
z

w
ă
½
w
í
 
Ĉ
õ
v
Ā
£

w
ă
 
ü
Ċ
É
w
ù
 
ä
Í
 
Ì
Ċ
Î
¸
£

Ü
ĉ
¿
Ā
£
 
ć
w
ă
 
¢
ĉ
¹
ÿ
º
´
ù

w
ă
 
ü
Ċ
É
w
ù
 
¢
Ċ
Þ
Ñ
ÿ
 
Ă
z
 
Ó
Ā
z
¾
ù
 
¡
w
ú
Ċ
ú
Î
£

 
Ç
¿
v
¹
¾
~
 
ā
¹
v
¹

w
ă
½
w
í

ówþĊù¾£
 



ÁĀõÿº¤ù ĂÞÅĀ£ć õĀ£ ó¾¤þíĊº öùwÝºþ¯Ĉ ĉĂ¯½w î  wzERP JêåĊĄĈ  ÿýÿ½¿wíĈ | -3, 

v ½¹ĉü đĉIĂ MES ā¹v¹ ó¹w{£ ¾z āÿĒÝ wăć đĉĂ ā¹v¹ óÿv wăć ¿ĉ¾ ý v½ĊÀ ½¹ĉ¢åw ùĈ ºþí5 

( ¹ÿ½ÿ ā¹v¹ć «ÿ¾· ÿĈ õÿv ¹vĀù ½w{ývĊĂ 

( ¹Ā«Āùć  ¿v āwñ½wí äí ½¹ wă¾åwzPDA 

( ¹ÿ½ÿ ā¹v¹ć «ÿ¾· ÿĈ wĄý ¡đĀÎ´ù ½w{ývĈĉ 

¾«ĉûw z ā¹v¹ ó¹w{£Ĉ ðý½¹ ¹Ā«Āù ó¾¤þí óÿÁwùć ERP  wzMES ½¹ Ăz ¾¬þùĉ¢åw 

ā¹v¹ wăć ù çĀåĈ ¹ĀÉ ÷¾ý ĂÞÅĀ£ wz Ăí ½vÀåvć vĉü úÎ£ ôùwÝ ûvĀþÝ Ăz óÿÁwùĊø ñĊāºý¾ 

ùĈ ºývĀ£ Ăz ā¹v¹ ó¹w{£ wz z ÿ ûv¹¾ñ¹Ā· ¡½ĀÍĈ ðý½¹ wÅ wzĉ¾ óÿÁwù wăć ERP v ½¹ Ăíĉü 

ôùwÝ Èêý ½¹ óºù wăć ÷¾ý åv½vÀć õwÞåĊ¢ ùĈ ºþþí ā¹v¹ Ăz wăć ¿ĉ¾ Å¾¤Å¹Ĉ ĉºzw5 

( ā¹v¹  õĀ£ µ¾ýĊº ā¹v¹$ wăć zĈ ðý½¹ ¹ÿ½ÿ āwñ½¹ć «ÿ¾· āwñ½¹ ÿĈ  äí

I#āwñ½wí 

( ā¹v¹  öúÝĊ¡w  Ăùwý¾z ½ĉÀć āºÉ ¹Ā«Āù$ć ¾« ½¹ĉûw I#¢·wÅ 

( ā¹v¹  wĄý ¡đĀÎ´ù$ ½wí Ç¿v¹¾~Ĉĉ)# 

½¹ úăĊü ½vºĄòý óÿÁwù ûwù¿ć úÞ£ ÿĊ¡v¾ ERP ā¹v¹ wăć ¿ĉ¾ ½¹ v½ĉ¢åw ùĈ ºþí5 

( ÞÑÿĊ¢ ÉwùĊü wă  ¿vMESI 

½¹ v ā¹v¹ ó¹w{£ xĀ¯½w¯ĉü ā¹v¹ Éwù ¢úÆé ¿v wăĊü wă Å Ăz āwñ½wí äí ½¹Ċø¤Æ 

PDA  Ăz ûj ¿v ÿMDA wĄý ½¹ ÿĉ¢  ĂzMES ù ówÅ½vĈ ºýĀÉ) 

wz ÷¾ý ĂÞÅĀ£ Ăz Ă«Ā£ ½vÀåvć ¹¾îöúÝ ÿć óÿÁwù wăć ERP õwÞå ÿĊ¢ ûj  Èêý ½¹ wă

ôùwÝ wăć ÷¾ý ½vÀåvć ÁĀõÿº¤ù ½¹ć ā¹v¹ I¾Ñw³ ÈăÿÂ~ wăć zĈ ðý½¹ õĀ£ µ¾ý Ăz ÓĀz¾ùĊº 

þ°úă ÿĊü ¹ÿ½ÿ ¡wÝĒÕvć «ÿ¾· ÿĈ õÿv ¹vĀù ½w{ýv$ wă½w{ývĊĂ wĄý ¡đĀÎ´ù ½w{ýv ÿĈĉ #

 ó¾¤þí ôùwÝ ÔÅĀ£ć¹Ā«Āù, ā¹v¹ āv¾úă Ăz wăć zĈ ðý½¹ ÞÑÿĊ¢ ÉwùĊü wă  äí ½¹

½vºĄòý ôùwÝ ÔÅĀ£ āwñ½wíć ÿ ¾ĊúÞ£¡v- ā¹v¹ ÿ wăć zĈ ðý½¹ ¾åwz ¿v ¹vĀù.  äí ½¹

ā¹v¹ Iāwñ½wí wăć wĄý ¡đĀÎ´ù$ ½wí Ç¿v¹¾~Ĉĉā¹v¹ I# wăć õĀ£ µ¾ýĊIº ýĊÀ ½¹ĉ¢åw 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Inventory (WIP&BOM) Control 

2. Maintenance 

3. Material Buffer 
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ùĈ ¹¹¾ñwÅ çĀå ¡wÝĒÕv ¾z āÿĒÝ )ĉ¾ ā¹v¹ Éwý wăĈ ¹w{£ ¿vó ôùwÝ ûv½¹Ā· ÿ ôê¤Æù ā¹v¹  wă

wÅ wz ôùwÞ£ ½¹ĉ¾ óÿÁwù wăć ERP Å¾¤Å¹ ÿĈ ā¹v¹ Ăz wăĈĉ ÚýĊ¾ ½vºĄòý ¡wÝĒÕvć  ÿ

úÞ£Ċ¡v¾ Ăùwý¾z ½ĉÀć āºÉöúÝ IĊ¡w  Ăùwý¾z ½ĉÀć āºÉ ¹Ā«Āù$ć ¾« ½¹ĉûw ½¹ Ăí #¢·wÅ 

ERP z¾¬£ āv¾úă Ăz ¢Åv ¹Ā«ĀùĊ¡w óÿÁwù ½¹ ¹Ā«Āù ¾£¾z wývĀ£ IwăĈĉ úÎ£Ċø ñĊ¾ć  ¼·v ÿ

úÎ£Ċ¡wú ĄzĊĂþ ¿ ¹½vĀù ËĀÎ· ½¹ĉ¾  ÔÅĀ£MAPCM ĉĂ¯½w î  wzERP ûwîùv ¼~ĉ¾ 

5¢Åv 

( úÎ£Ċø ñĊ¾ć zĈ ðý½¹ ÞÑÿ ÿ ¹¾îöúÝ ËĀÎ· ½¹Ċ¢ ÉwùĊü wă ĂÚ´õ ½¹ 

( ¹ÿº´ù ówúÝvĉ¢ õÿv ¹vĀù ówÅ½v ½¹ĊĂ ý ÿĊĂú Ă¤·wÅ  z ¡wÝĒÕv ìúí ĂzĈ ðý½¹ 

çĀå 

( ¿Ā£ĉÜ z ówÅ½v ÿĈ ðý½¹ ¹Ā«Āùć ¾« ½¹ĉûw ¾z ¢·wÅ wþ{ùć ¹ĉùwþĊì õĀ£Ċº  ÿ

½vºĄòýć úÞ£ ÿĊ¡v¾ ~ĊÈ zĊþĈ āºÊý 

v¾zwþzĉü ¹ÿº´ù ówúÝv ¡v½Ā¤Å¹ĉ¢ ¿Ā£ĉÜ úÎ£ ÿĊ¡wú ÞÑÿ Ăz ÓĀz¾ùĊ¢ Ā~ĉwć 

ÉwùĊü wă Ăz z ¡½ĀÍĈ ðý½¹  ÔÅĀ£ERP  Ăz ÿ ½¹wÍMES ù ówÅ½vĈ ¹ĀÉ )MES  ½Ā¤Å¹

¹ÿº´ùĉ¢ ¿Ā£ĉÜ õÿv ¹vĀù ½w{ýv Ăz v½ĊĂ þ°úă ÿĊü  ĂzPDA  ½¹ ¹vĀù ¾åwz ¢úÆé Ăz w¬ýj ¿v ÿ

ù ówÅ½v āwñ½wí äíĈ ºþí¾ù ¡v½Ā¤Å¹ )ÓĀz ÞÑÿ ĂzĊ¢ Ā~ĉwć ÉwùĊü wă ýĊÀ  ÃwÅv ¾z Ăí

v¾ÉĉÔ ½vºĄòýć úÞ£ ÿĊ¡v¾ ~ĊÈ zĊþĈ āºÊý z¾¬£ ìúí wz ÿĊ¡w  ¾£¾zERP  ½¹ ā¹v¹ ó¹w{£ ÿ

ĉì ́ùĊÔ öùwÝºþ¯Ĉ Å ÔÅĀ£ IāºÉ½¹wÍĊø¤Æ v¾«vĈĉ  Ăz ¢·wÅPDA  Ăz w¬ýj ¿v ÿ

Éwù ¢úÆéĊü wă ù ówÅ½v āwñ½wí äí ½¹Ĉ ¹ĀÉv )ĉü  ¹¾îöúÝMAPCM ĉĂ¯½w î  wzERP 

ûwù¿ ãºă ÜzvĀ£ ½¹ ¹Ā{Ąz Ăz ¾¬þù ºþzć ÚýĊ¾ ¹Ā«Āù ãºă ÜzvĀ£ć ¾« ½¹ĉûw  ÿ ôí ¢·wÅ

z ûwù¿ ¾¨ívº³Ċ½wîć ÉwùĊü ¡đj ýĊÀ ùĈ ¹¹¾ñ) 

 - ERPبا  کپارچهی یچندعامل دی: چارچوب تبادل داده کنترل تولسوم هیلا ¶

 تیفیکنترل ک کردیرو

Ătv½v ā¹v¹ ó¹w{£ xĀ¯½w¯ ½¹  ôîÉ ½¹ āºÉ. í ó¾¤þí óÿÁwùĊæĊ¢ ERP  Ăz ĂÞÅĀ£ ¿v Ä~

÷¾ý ôùwÝ ½vÀåvć ā¹v¹ ¿v ā¹wæ¤Åv wz wăć ýwÆývĈI ā¹v¹ wăć ÅĊø¤Æ wÅĉ¾{(åĊÀĉówî Éwý ÿĈ  ¿v
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wă¾òÆ³ć Å ½¹ ¹Ā«ĀùĊø¤Æ õĀ£Ċº åĊÀĉîĈ Å½¾z ¿wå ĂÅ ½¹Ĉ íĊæĊ¢ ù ÷w¬ýv v½Ĉ ºă¹5 

 تیفیکنترل ک کردیرو - ERPبا  کپارچهی یچندعامل دیچارچوب تبادل داده کنترل تول .3شکل 
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( Å½¾z óÿv ¿wåĈ íĊæĊ¢ õÿv ¹vĀùĊĂ ù ¢úÆé ÿ¹ ôùwÉ ¹Ā· Ăí ¢ÅvĈ ºÉwz5 
× íĊæĊ¢ õÿv ¹vĀùĊĂ ¹ÿ½ÿ ÿºz ½¹ 

× íĊæĊ¢ õÿv ¹vĀùĊĂ ½¹ ýwù¿ ā¿wzĈ ½vºĄòýć 
Ăí Ăz ýwÅ½¿ÿ½Ĉ ā¹v¹ wăć Ēýjĉü v Ăz ÓĀz¾ùĉü õÿv ¹vĀù ½w{ýv ¿v ¿wåĊĂ  ĂzMES  ¿v ÿ

í ó¾¤þí #ôùwÝ$ óÿÁwù Ăz w¬ýjĊæĊ¢ ù ówÅ½vĈ ¹ĀÉ) 

( í ó¾¤þí ÷ÿ¹ ¿wåĊæĊ¢ ³ ½¹ óĀÎ´ùĊü j¾åĉºþ )¢Åv ¢·wÅ 
½¹ vĉü ā¹v¹ ¿wå wăć v¾ÉĉÔ íĊæĊ¢ ýĊĂú Ă¤·wÅ wă$ ¾åwz ¿v wăć ½¹ ¹vĀù # āwñ½wí äí

£¾£ ĂzĊy  ĂzPDA Ä Å IMES í ó¾¤þí óÿÁwù Ăz ûj ¿v ÿĊæĊ¢ ERP ù ówÅ½vĈ ¹ĀÉ) 
( Å½¾z ÷ĀÅ ¿wåĈ íĊæĊ¢ wĄý ¡đĀÎ´ùĈĉ )¢Åv 

Ăí Ăz ýwÅ½¿ÿ½Ĉ ā¹v¹ wăć í ó¾¤þíĊæĊ¢ wĄý ¡đĀÎ´ùĈĉ Ăz ~ ¡½ĀÍĊĂ¤ÅĀ  ÿ
zĈ ðý½¹ wĄý ¡đĀÎ´ù ½w{ýv ¿vĈĉ  ĂzMES í ó¾¤þí óÿÁwù Ăz ûj ¿v ÿĊæĊ¢ ERP  ówÅ½v
ùĈ ¹ĀÉ) 

v¾zwþzĉü ERP Å ûvĀþÝ ĂzĊø¤Æ õĀ£ ó¾¤þíĊº öùwÝºþ¯Ĉ ÿ wzĉñÂĈ wăĈĉ ÚýĊ¾ 
ýv¹¾ñ¹Ā·ĈI özwéĊ¢ ¹ĉº özwé ÿĊ¢ ½wîúăć ´ù ½¹ĊÔ Ā~ĉw zwùĊü óÿÁwù wăć  Èêý ½¹ ¹Ā·

ôùwÝ wăć ÷¾ý ½vÀåvć ā¹v¹ ÿ ¡wÝĒÕv ó¹w{£ ÿ wăĈĉ ÚýĊ¾ ÿĉñÂĈ wă ÍĀÎ· ÿĊ¡w ý¹½ĀùĊ¿w 
v¾zć õÿv ¹vĀùĊĂ ý ÿĊĂú É ¾ă Ăz ÓĀz¾ù Ă¤·wÅĊ¢æ  õĀ£ Ăùwý¾z è{ÕĊº þ°úă ÿĊü ā¹v¹  ÿ wă

í ó¾¤þí ôùwÝ ¡wÝĒÕvĊæĊ¢ ÑĀ£ đwz ½¹ ĂíĊ² ôúÞõv½Ā¤Å¹ ÿ ºÉ ā¹v¹ wăć þ¤{ùĈ  ¾z

z¾¬£Ċ¡w v¾z v½ ¡wí½vº£ Ç½wæÅ ¡w³ĒÍv ½Ā¤Å¹ I¾£¾zć ºù ôùwÝĉ¾ĉ¢ ¬ý¿Ċā¾ ùm£Ċü 
ù ówÅ½vĈ ºþí º« ¡w³ĒÍv ÿĉº ùm£ Ç½wæÅ ½¹Ċü ùm£ Ăz ¹vĀùĊü ûwñºþþí ù ÃwîÞývĈ ĉIºzw 

¾z āÿĒÝ vĉü í wê£½v ¡v½Ā¤Å¹ĊæĊ¢ ýĊĂú Ă¤·wÅ wă ³ĒÍv ÷vºév ÿĈ í wê£½vĊæĊ¢  Ăz ÓĀz¾ù$
j¾å ±ĒÍvĉºþ õĀ£Ċº Ăz v½ #MES ù ówÅ½vĈ ºþí v Ăíĉü  Ăz w¬ýj ¿v ¡v½Ā¤Å¹PDA  ówÅ½v

í wê£½v ½Ā¤Å¹ ûj ÔÅĀ£ ÿ āºÉĊæĊ¢ ýĊĂú Ă¤·wÅ wă wă¾åwz ¢úÆé Ăzć ù¹vĀ  ÷vºév ½Ā¤Å¹ ÿ

³ĒÍvĈ í wê£½vĊæĊ¢ Éwù ¢úÆé ĂzĊü wă ù ówÅ½v āwñ½wí äí ½¹Ĉ ¹ĀÉ) 

 یینها - ERPبا  کپارچهی یچندعامل دیچارچوب تبادل داده کنترل تول ¶

~ wzĊā¹w ¿wÅć øă ¹¾z½wí ÿ đ ûwù¿ĉĂ wăć õĀ£ ó¾¤þí ā¹v¹ ó¹w{£Ċº ~ĊÊĊü  xĀ¯½w¯ ĂÞÅĀ£
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öùwÝºþ¯Ĉ õĀ£ ó¾¤þí ā¹v¹ ó¹w{£Ċº ĉĂ¯½w î  wzERP  ĈĉwĄý ôîÉ wz èzwÖù/  Ă¤å¾ñ ÷w¬ýv

)¢Åv 

 نهایی - ERPبا  کپارچهی یچندعامل دیچارچوب تبادل داده کنترل تول .6شکل 
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 ابزارها

úĄù È¸z ¡½wÚýĈ ºù ÿ ó¾¤þí ¿vĉ¾ĉ¢ j¾åĉºþ õĀ£Ċº ÅwÅv Èêý ÿ ¢ÅvĈ úÒ£ ½¹Ċü 

îzw¯Ĉ Å ½¹Ċø¤Æ õĀ£ĊIº j¾å ÷wî´¤ÅvĉIºþ Āò¸Åw~Ĉĉ Ă¤ÅvĀ· Ăz wăć ¾¤Êùć ¤Å¹ ÿĊzwĈ  Ăz

´ùĊÔ õĀ£Ċº w~ĉ½vº ~ )¹½v¹Ċ¢å¾Ê wăć ·vĊ¾ Å ½¹Ċø¤Æ wăć £wÝĒÕvĈ ½ÿwþå ÿć v½ĉIĂýw  ûwîùv

v¾«vć ĂæÆöå wăć º«ĉºć ù øăv¾å v½Ĉ ¹½ÿj Ăùwý¾z Ăí wăć £½wÚýĈ  ½¹ v½ äö¤¸ùĉì 

ÅĊø¤Æ ~Ċ°Ċāº ¾Õ ¿v ôÎ¤ùĉè ÅĊø¤Æ wăć ½ÿwþåć  wz ÿ ¢í¾É ²ÖÅ ½¹ ¡wÝĒÕv

ÅĊø¤Æ wăĈĉ ¬ý¿ ôí ½¹ ĂíĊā¾ ùm£Ċü ù ½wíĈ Iºþþí ù ÷wá¹vĈ wúýĉº $Oborski, 2014) 

(Klos et al., 2022) )ĉîĈ ¹½vĀù ¿vć Å ÿ ûwù¿wÅ ½¹ ĂíĊø¤Æ £õĀĊº ù ó¾¤þí Mwútv¹Ĉ ¹ĀÉ 

¹Ā«Āùć v ½¹ I¢Åvĉü ·¾z I¢úÆéĈ vÀ«v ÿ wă½vÀzv ¿vć  ½¹ Ăí yÅwþù ā¹v¹ āºý½ÿj¹¾ñ

MAPCM ĉĂ¯½w î  wzERP z ôzwéĂ å¾Þù Iºþ¤Æă û¹¾z½wíĈ āºÉ )ºýv 

ÞÑÿ wă½ĀÆþÅ Ăî{ÉĊ¢ ÉwùĊü wă½vÀzv þ°úă ÿ āwñ½wí äí ½¹Ċü ÞÑÿĊ¢ ¹Ā«Āùć 

Å ½¹Ċø¤Æ õĀ£Ċº ù ¡½wÚý v½Ĉ ºþíĂz ) wă½ĀÆþÅ ĂýĀúý ûvĀþÝć wă½ĀÆþÅ Iwù¹ć  IÇ¿¾õ

wă¾òÆ³ć Á¾ývć ¾¤îõvĉîĈ v¾zć Å½¾zĈ v¾ÉĉÔ Éwù ½¹ ½vÀzvĊü ù ā¹wæ¤Åv ½vÀzvĈ  ºýĀÉ

$Setiawan et al., 2020(Å )Ċø¤Æ wÅwþÉĈĉ Äýwí¾å ĈĉĀĉ¹v½, )RFID( v¾zć Å½¾zĈ 

ÞÑÿĊ¢ ù ÿ ¹½v¹ ¹¾z½wí ½wí ĂÞÖéĈ ºývĀ£ Þ£ĊĊü j Ăí ºþíĉw  āºÉ ôùwíĉw  ÷w¬ýv ów³ ½¹

 ÿ ¢Åvĉw  ¾åwz ½¹ĉw ½¹ ¢õw~ ½w{ýv  ôùwÝ ¿v ā¹wæ¤Åv ¡½ĀÍ ½¹ )¢Åv ½wÚ¤ývĉw ôùwÝ wăć 

óÿÁwù ½wþí ½¹ yÅwþù wăć ERP ÁĀõÿº¤ù ½¹ Ăíć ÙÿĊĂæ ôùwÝ wăć úÎ£Ċø ñĊāºý¾  ¾z v½

Úý )ºý½v¹ āºĄÝĊ¾ Å ôùwÝĊ½w øöé đwí- )IMA( z ĂíĊ¾òýw ĉì đwí øöéć ~Ċ¢ÅĀ  wz āºÉ

 yÆ¯¾zRFID vù ÿ ¢ÅĈ ºývĀ£ ½ÿwþåć RFID õwÞå û¹½ÿj øăv¾å ½ĀÚþù Ăz v½Ċ¢ wăć 

 ¢·wÅĉì ûwù¿ Ăz Ă«Ā£ wz đwí øöé ºþzć öúÝĊ¡w  Ăùwý¾z ½ĉÀć āºÉ ôúÞõv½Ā¤Å¹ ÿ wăć 

Ā£õĊº z Ăñ½wíĊ¹¾ ĉw  ôùwÝÜ{þù. )RA( õĀ£ Ü{þù ĂíĊº ~Ċ¢ÅĀ  yÆ¯¾z wz āºÉRFID  ÿ ¢Åv

øăj¾å óĀuÆù ½ÿjć Ăz õĀ£ ¡wÝĒÕv ÜéĀùĊº ù ¢·wÅ ÜzwþùĈ ºÉwz (Wang & Lin, 2009) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Radio Frequency Identification (RFID) 

2. Item Mobile Agent (IMA) 

3. Resource Agent (RA) 
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(Vogel-Heuser et al., 2020)ÞÑÿ ¾òÆ³ Ăî{É IĊ¢ ÉwùĊü ÞÑÿ ÿ ½vÀzvĊ¢ ¹Ā«Āùć  v½

ù ¡½wÚýĈ ºþí ù¿ Ăz Ă«Ā£ wz ÿûw ºþzć öúÝĊ¡w  wÙÿ Iāwñ½wí äíĉä öúÝĊ¡w  Ç¿v¹¾~ v½

wz )¹¾í ºăvĀ·ĉº ā¹v¹ ¢Év¹ Ă«Ā£ wăć ½ĀÆþÅć zĊ¾¤Êć ùĈ ºþývĀ£ Å ÔÅĀ£Ċø¤Æ wăć 

wÅĉ¾{(åĊÀĉówî ùm£Ċü )ºýĀÉ 

 یساز ادهیپ

ĉîĈ Èõw¯ ¿v wăć öÍvĈ ~Ċā¹w ¿wÅć MAPCM ĉĂ¯½w î  wzERPóÿÁwù wê£½v I wăć ERP 

ôùwÝ Ăz wăć ÷¾ý ½vÀåvć ùĈ IºÉwz ûwz¿ wăć Ăùwý¾z ĀýĉÆĈ ôùwÝ v¾ñ2 )AOP( ¿ûwz wăć 

Ăùwý¾z ĀýĉÆĈ v¾z Ăí ºþ¤Æăć Ăùwý¾z ĀýĉÆĈ ôùwÝ  ĂÞÅĀ£ wăĉĂ¤åw $ ºývBadjonski et al., 

1999( v¾zć vĉü Æz ãºăĊ½w õ¹ Ăz Ă¯¾ñv )ºþ¤Æă ºùj½wíĊô ¡½wĄù ý¹½Āù Èýv¹ ÿ wăĊI¿w 

÷¾ý ôùvĀÝ ¢·wÅ ½vÀåvć ~Ċ°Ċāº ù I¢Åv ½vĀÉ¹ vº¤zv ¿vĈ ûvĀ£ Ă¤Æz ¿v wăć ½vÀzv1  ¢·wÅ

Ăz Ăí ôùwÝ  ºþ¤Æă Ã¾¤Å¹ ½¹ ā¹¾¤Æñ ½ĀÕ5ów¨ù ûvĀþÝ Ăz )¹¾í ā¹wæ¤Åv 

• xĀ¯½w¯ ôùwÝ Ĉþ¤{ù v¾z vÿw« ¾zć ÅĊø¤Æ wăć ĈöùwÝºþ¯.  āwòÊýv¹ ½¹ Ăí

Ĉ£wþĊÆþĊÅ/  ĂÞÅĀ£ĉĂ¤åw ~ ¿v I¢ÅvĊā¹w ¿wÅć ôùwÝ wăć Õw{£½vĈ ¤Ê~ vÿw« ½¹Ċýw{Ĉ ùĈ ºþí  ÿ

¤Ê~Ċýw{Ĉ Õw{£½vĈI ýwz¿Ĉ òþăwúă ÿĈ ¾Õ ¿v v½ĉè ºþ¯ĉü ù øăv¾å vÿw« ÃĒíĈ $ ºþíLillis, 

2013() 

• ¢Ċõ ¡w«0 ĉì Ă{Þ« þ¤{ù ½vÀzvĈ ù vÿw« ¾zĈ ºÉwz  āwòÊýv¹ ÔÅĀ£ Ăí¹½Āæþ¤Åv1 

 ĂÞÅĀ£ĉĂ¤åw v )¢Åvĉü Ă{Þ« ¿ ½vÀzvĉ¤·wÅ¾Ĉ ù øăv¾åĈ ºþí ôùwÝ ûj ½¹ Ăí  ¿v ā¹wæ¤Åv wz wă

ĉì  ÿ ÷wýĉì  āv¾úă Ăz ½Ā{Ý Àù½ĉì ĄÆ£Ċô āºþþí ÆùĊ¾ĉxw ~Ċ÷w ôùwÝ2 ¢{§ ù ÷wýĈ Iºþþí 

v Ăzĉ¢ý¾¤þ  ôÎ¤ùĉù ÜÖé wĈ ºýĀÉ ½¹ ÿ ówÅ½v ÿĉ¢åw ~ĊI÷w wå ówê¤ývĉô wă ývĀ·v¾å ÿĈ Ăùwý¾z  wă
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Agent-Oriented Programming (AOP) 

2. Toolkits 

3. The Java-based agent framework for multi-agent systems (JAFMAS) 

4. University of Cincinnati 

5. Java Agent Template, Lite (JATLite) 

6. Stanford University 

7. Agent message router facilitator 



-33 | ºù ¡wÞõwÖùĉ¾ĉ¢ yÆí ºþúÉĀă ½wíÿ| ówÅ øă¹¿vÿ¹ | ā½wúÉ/1 |  ûw¤Æù¿,/+- 

ĉw ¹ ¡wùvºévĉ¾ò v½ ½¹ĉĂýw wăć ù v¾«v ûj ½¹ Ăí äö¤¸ùĈ ºýĀÉ ù ÷w¬ýv v½Ĉ $ ºþă¹Pal et 

al., 2020() 

• ÃĀt¿, wù¿j ÔÅĀ£ ĂíĉāwòÊ wăć ¾z ¡v¾zw¸ùĉýw¤Ċw  ā¹v¹ ĂÞÅĀ£ vÿw« ¿v ā¹wæ¤Åv wz

´ù I¢Åv āºÉĊÔ āºý¿wÅ vć Ăýw¸zw¤í Ăí ¢Åv vć wă½vÀzv ÿ vÀ«v ¿vć ÷¾ý ½vÀåvć  Ătv½v v½

ùĈ ºþív )ĉü ´ùĊÔ ³v¾ÕĈI ¾Å ½v¾ê¤Åv ÿ ĂÞÅĀ£ĉÜ ÅĊø¤Æ wăć ĄÆ£ v½ ôùwÝĊô ùĈ  ºþí

$Samigulina et al., 2018() 

• ¡Āzv¹ĀÅ-I ĉì ê´£ āÁÿ¾~Ċ£wêĈ wù¿jĉāwòÊ ÝĀþÎù ÇĀăĈ ÁĀõĀþî£ ĂÆÅĀùć 

¢ÅĀ¯wÅwù. £w{Åw´ù xĀ¯½w¯ Ăí ¢ÅvĈ ýwĄ«Ĉ v¾zć vĉ¹w¬ Ăùwý¾z ¿v ā¹wæ¤Åv ÿ wăć 

¹¾z½wíć ù Ătv½v ôùwÝĈ ºþív )ĉü ÅĊø¤Æ ´ù ÿ ¢·wÅĊÔ ÷¾ý ôùwÝ ¹¾z½wí ½vÀåvćI  ¢·wÅ

Ăùwý¾z wăć ~ ôùwÝĊ°Ċāº ¾z½wí Ôzv½ wzć åv¾ñĊîĈ ā¹wÅ v½ ù ¾£Ĉ wúýĉº $Satybaldiyeva et 

al., 2021() 

 یریگ جهیبحث و نت

ÿ½ĉwă¹¾îć þ¤{ùĈ  õ¹ Ăz ôùwÝ ¾zĊô úÎ£ Àí¾ú£ ÷ºÝĊø ñĊ¾ćI ãwÖÞýv ¼~ĉ¾ć ÿ ÿĉñÂĈ 

Èăwí ~ āºþă¹Ċ°ĊñºĈ ûj  wăĉîĈ āv½ ¿v ô³ wăć xwþ¤«v ¼~wýĉ¾ Å ½¹Ċø¤Æ wăć õĀ£ ó¾¤þíĊº 

jĉāºþ ùĈ ºþÉwz÷¾ý ĂÞÅĀ£ ) ½vÀåvć óÿÁwù wăć  Ô{£¾ùERP ¿v ā¹wæ¤Åv ÿ ćvÀ«v ÅĊø¤Æ wăć 

£wÝĒÕvĈ ERP ĂÖêý ¿v Ăí ¹¾îöúÝ ¾Úýć ¹ ¿v ÿ ºþ¤Æă àõwzĉāwñº ½vºĄòýćI  ÿ ±ĒÍv

z ¾£¾z x½w¬£ ÃwÅv ¾z ¹¾îöúÝôévº³ w Iºþ¤Æă wÖ· ôùwÝ Èêý ½¹ wăć ÷¾ý ½vÀåvć ½wþí½¹ 

ê¤Æù ¡ĒùwÞ£ ÿ ¡wÝĒÕv ó¹w{£Ċø zĊü ôùwÝ ¤Å¹ ½ĀÚþù Ăz Ăí wăĊzwĈ  ²ÖÅ Ăz¾£đwzć  ¿v

ýv¹¾ñ¹Ā·Ĉ ¿wÅºþúÉĀă ÿć v¾zć ÅĊø¤Æ wăć õĀ£Ċº ā¹wæ¤Åv  ¿v āºþþíMAPCM ĉĂ¯½w î 

 wzERP I āÿĒÝv ¾zĉĂîþ Ĉù  Èăwí Ăz ¾¬þù ºývĀ£ÀăĉĂþ ~Ċā¹w ¿wÅć Ăz ¢{Æý ~Ċā¹w ¿wÅć 

÷¾ý ½vÀåvć ERP ½w¬£ ćāv¾úă Ăz vÀ¬ù ĈöùwÝºþ¯ ø¤ÆĊÅ ìĉ ¹ĀÉüĊþ°úă I  Ăz ¾¬þù

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. ZEUS 

2. Sodabot 

3. Massachusetts Institute of Technology (MIT) 
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ÿĉñÂĈ wăć Ăz¾Î´þù » ¹¾åĉô 5ºÉ ºăvĀ· 

• ĂÞÅĀ£  Ĉúî´¤Æù â£ wz ĂíĊĊ¾ úý ÔéwÅ ½w{¤Ýv ¿v wă¾¤ùv½w~Ĉ ¹ĀÉ) 

• Ăz ñ½wíĊ¾ć óÿÁwù wăć  ½¹ Ô{£¾ùERP Ăz ôùwÝ ¡½ĀÍ wăć ÷¾ý ½vÀåvćI  ¡ĒùwÞ£

ê¤ÆùĊø zĊü ôùwÝ  wz wăĉºîĉ¾ò  ÿĉĂ¯½w î ¿wÅć ûj wă 

• ¿v ā¹wæ¤Åv ôùwÝ wăć Å Ăz ¢{Æý ¾£ºþúÉĀăĊø¤Æ wăć õĀ£ ó¾¤þíĊº öùwÝºþ¯Ĉ 

õ¹ Ăz ¹Ā«ĀùĊô Å¾¤Å¹Ĉ ôùwÝ ÿ Ăz wăĉñÂĈ wăć £wÝĒÕvĈ ÉwýĈ  ÿ Èýv¹ ¿v ā¹wæ¤Åv ûwîùv ¿v

z¾¬£ ÃwÅv ¾z ¡wÝĒÕvĊ¡w óÿÁwù ¾£¾z wăć ERP v¾zć úÎ£Ċø ñĊ¾ć 

ÿĉñÂĈ wăć ù¿ çĀåĊĂþ ¿wÅ ¤Å¹ĊzwĈ w¤ý Ăzĉª »ĉô 5¹Āz ºþăvĀ· 

• ½ÿwþå ¿v ā¹wæ¤Åvć ¤Å¹ Ăz ¾¬þù ôùwÝĊzwĈ vÀù ÷wú£ Ăzĉwć ÅĊø¤Æ wăć öùwÝºþ¯Ĉ 

ÚýĊ¾ özwéĊ¢ özwé I¡½wÚýĊ¢ özwé I¹vºÞ£ ¾z ó¾¤þíĊ¢ ¹½ĉzwĈòă½*Ċ¾ć þ°úă ÿĊü ÿĉñÂĈ wăć 

ýv¹¾ñ¹Ā· IÇĀăĈI özwéĊ¢ ½wîúă ÿ ë¾´£ć )¹Āz ºăvĀ· 

• é¹ ¡ĒùwÞ£Ċè z ÿĈ ðý½¹ zwùĊü ôùwÝ óÿÁwù ÿ wă wăć ðþăwúă  ÿ āºþþí

úÎ£Ċø ñĊ¾ć óºù ÃwÅv ¾z wăć úÎ£Ċø ñĊ¾ć ù¿ IÛĀþ¤ùĊĂþ ¿wÅ wă½wz Èăwíć  Ió¾¤þí

úÎ£Ċø ñĊ¾ć þ°úă ÿĊü ÁĀõÿº¤ù ©ÿ¾·ć ~ ¿vĊ°ĊñºĈ wă )ºÉ ºăvĀ· 

• ¤ý ½¹ĊĂ¬ ýv¹¾ñ¹Ā· ºÝvĀé ¿v ā¹wæ¤Åv ÿ ĂÞÅĀ£Ĉ  ûwîùv ¡½ĀÍ ½¹ ÿ

¿wÅºþúÉĀăć þ¤{ùĈ v¾É ¾zĉÔ õĀ£ ó¾¤þíĊº ~ ôzwéĊÈ zĊþĈ ÿº£ ÿĉü v¾zć ôùwÝ wăć 

÷¾ý ½vÀåvćI z¾¬£ ¿v ā¹wæ¤Åv ½wþí½¹Ċ¡w óÿÁwù ¾£¾z wăć ERP úÎ£Ċø ñĊ¾ć Þù ±ĀÖÅ w£ĊþĈ 

v ¿vĉü Ç½vÀñ Ăí wăć ¢úÆé äö¤¸ù wăć ĀñwýĀñû ÅĊø¤Æ õĀ£Ċº ĉw õĀ£ ûwù¿wÅĊºć  ÔÅĀ£

½¹ Ëw¸Évĉ¢åw Å½¾z ÿĈ z I¹ĀÉĈ ýĊ¿w ùĈ ¹ĀÉ) 

• ĂÅ ìzw¯ Ăz ¾¬þù çĀå ¹½Āù ¿wÅć ÅĊø¤Æ wăć õĀ£Ċº ā¹wæ¤Åv ÁĀõÿº¤ù ¿v āºþþíć 

ĂÞÅĀ£ ĉĂ¤åw ~Ċ¹wĄþÊć ¹ ºþúÉ¿½v ¹½ÿw¤Å¹ Ăí ºÉ ºăvĀ·ĉ¾òć v¾zć vĉü  xĀÆ´ù ÈăÿÂ~

ùĈ ¹ĀÉ) 

wÅ ¿vĉ¾ ÁĀõÿº¤ù ¡Āé Ówêýć ĂÞÅĀ£ ĉĂ¤åw ûwîùv ¾Ñw³ ÈăÿÂ~ ½¹ ¼~ĉ¾ć  ÿ ¹¾z½wí
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Ăz ¢õĀĄÅ ñ½wíĊ¾ć wă¾òÆ³ć ÷¾ý ½vÀåvć Ĉz ðý½¹2 õ¹ ĂzĊô ăwùĊ¢ ÷¾ý ½vÀåvć ôùwÝ wăć 

õĀ£ ó¾¤þíĊº ùĈ ºÉwzv )ĉü v½wí Ăz Ă«Ā£ wz ĂöuÆùĈĉ wă¾òÆ³ ûÿÀåv¿ÿ½ć ÷¾ý vÀåvć zĈ ðý½¹ 

Ăz w« ûvĀþÝĉÀòĉü wă¾òÆ³ć åĊÀĉîĈ úăv ¿vĊ¢ đwzĈĉ  ¢Åv ½v¹½Ā·¾z(Chen & Huang, 

2022) (Bono et al., 2022) (Alassery, 2022)» ¹½vĀù ½¹ ËĀÎ¸z )ĉô5 

( ÀăĉĂþ đwzć ùm£Ċü wă¾òÆ³ yöávć åĊÀĉîĈ 

( wă¾¤ùv½w~ È¬þÅĈĉ ê¤Æù ĂíĊMwú ¾òÆ³ć v¾zć ûj È¬þÅ )¹½vºý ¹Ā«ÿ wă 

( úăvĊ¢ º³ Ăz È¬þÅ¹½Āù ¾¤ùv½w~ć ¿ĉ¹w ¾òÆ³ ÷ÿÀõ Ăí ¢Åv ĂýÿÀåv1  ¹Ā«ÿ

)¹½v¹ 

( û¹w¤åv½wí ¿v ÿ Ĉzv¾· ¡½ĀÍ ½¹ wă¾òÆ³ć åĊÀĉîĈ úÞ£ ûwù¿ w£Ċ¾ ùĈ ývĀ£º 

Ăz ûvĀþÝ üĉÀòĉw«3 ā¹wæ¤Åv¹½Āù ½v¾é Ċñ)¹¾ 

Ăz zĊûw Üùw« özwé ü¤å¾ñ ¾Úý ½¹ wz ¾£Ċ¢ wăć özwê¤ùĈ ôùwÝ Ăí wăć  ÿ ºþúÉĀă

óÿÁwù wăć ERP úÎ£ I¡½wÚý ½¹Ċø ñĊ¾ć ù ó¾¤þí ÿĈ ºþývĀ£ ¤·v ½¹Ċ½w ÅĊø¤Æ õĀ£ ó¾¤þíĊº 

 Iºþă¹ ½v¾éĈ¤Åwí óºù ćwă ø¤ÆĊÅ ĈöÞå ćwă  ë½¹ ¢Ċözwé ¾ĊÚý ĈöùwÝºþ¯ ºĊõĀ£ ó¾¤þí ćwă

ÈĊ~ I¹ÿº´ù ó¾¤þí ÿ øĊúÎ£ ½¹ üĊĉw~ ûwþĊúÕv ¢Ċözwé I¹ÿº´ù ć¾ĉ¼~ ĈþĊz  ã¾Õ¾z Ić¾Ċñ

 āÿĒÝ ÿ āºÉv ¾zĉĂîþ ÅĊø¤Æ wăć õĀ£ ó¾¤þíĊº zĈ ýĊ¿w úÎ£ ĂzĊ¡wú ýwÆývĈ  äÝwÒù ĂÞÅĀ£

ĉĂ¤åw ù óĀ´¤ù ÿĈ ºýĀÉ¤ýv Iø¤ÆĊÅ ¿v ówê   wz ºĊõĀ£ ó¾¤þí ø¤ÆĊÅ Ăz wÖ· ºÞ¤Æù ºĊõĀ£ ó¾¤þí

ā¾Ąz  Ăí ĈĉvÀ«v ¿v ć¾ĊñĂÖêý ¿v ¹¾îöúÝ ¾ÚýIć ¹ ¿v ÿ àõwzĉāwñº ½vºĄòýćI  ÿ ±ĒÍv

¾£¾z x½w¬£ ÃwÅv ¾z ¹¾îöúÝI ôévº³ wz wÖ· Ĉù ÷w¬ýv I¢Åv )¹¾Ċñ 

 یمطالعات آت

öúÝ ¢ÞÅÿ Ăz Ă«Ā£ wzĊI¡w ûwù¿wÅ ÿ Üùw«  û¹Āz ¾òýERP óÿÁwù ÿ wăć  ÿ ĂÞÅĀ£ ûwîùv Iûj

v Ç¾¤Æñĉü ÁĀõÿº¤ùć Å ¿v ¾£v¾åĊø¤Æ õĀ£Ċº v¾zć ùwú£Ĉ È¸z wăć îÊ£ äö¤¸ùĊô āºþă¹ 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1. Soft sensors 

2. Redundant 

3 .By path 
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v¾zwþz ÿ ¢Év¹ ºăvĀ· ¹Ā«ÿ ûwù¿wÅĉü ³ w£ óºù ĂÞÅĀ£ĊĂÖ wăć ÅÿĊÜ ¾£ ÚýĊ¾  ûwù¿wÅ ôí

õĀ£ĊIº {Åwþù ÛĀÑĀùĈ v¾zć ÈăÿÂ~ wăć ºÞzć )¢Åv 
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