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                                                                      INTRODUCTION
Process modelling is a critical discipline within systems engineering and operations research that aims to abstract and replicate the behaviours of real-world systems to enhance decision-making, improve efficiency, and reduce operational risks. It involves constructing logical representations of processes, typically through simulation tools, to analyse, predict, and optimise system performance under varying conditions. Among the suite of simulation techniques available, Discrete Event Simulation (DES) has emerged as a powerful and versatile tool, particularly in the context of manufacturing and production processes (Robinson, 2014, p. 22).
In this report, the concept of process simulation tool, Arena, with a particular focus on Discrete Event Simulation (DES), its methodologies, and its real-world applications will be explored. The report also provides a comprehensive approach to creating both a current and future state model for a process of choice. The task includes the following components: conducting a literature review on DES methodologies, selecting a process, modelling the current and future state, collecting and validating data, and analysing the results to highlight improvements.
















LITERATURE REVIEW
This literature review outlines the principles and methodologies of DES and evaluates its real-world applications, drawing upon recent studies.
2.1 Principles of Discrete Event Simulation
DES is a modelling approach where the operation of a system is represented as a chronological sequence of events. Each event occurs at a discrete point in time and represents a change in the system’s state. According to Banks et al. (2010, p. 13), DES focuses on three core components: entities (e.g., customers, machines), events (e.g., arrival, departure), and resources (e.g., service counters). These elements interact over time through queues, reflecting delays due to limited resource availability.
DES differs from continuous simulation by assuming that changes in the system state happen only at specific events rather than at every point in time (Law, 2015, p. 57). This granularity makes DES suitable for analysing operations such as manufacturing processes, service systems, and health care workflows.
2.1.1 Event-Driven Modelling
In DES, the system is represented through events that trigger state changes. These events could be the arrival of a new product, completion of a task, or the start of a new processing step. The time between events is typically random, governed by specific probability distributions (Law, 2015).
2.1.2 State Representation
The state of the system is defined by the configuration of all its components at any given time. These components include entities, resources, and queues. DES tracks these components over time, updating their status each time an event occurs (Banks et al., 2010).
2.1.3 Simulation Clock
DES operates with a simulation clock that progresses from one event to the next. Each event updates the system’s state, and the simulation continues until a predefined condition is met.
2.2 Methodologies of DES
The methodological framework of DES involves a structured sequence of steps designed to ensure accuracy, reliability and relevance of the model: DES is a powerful tool due to its flexibility and ability to model complex, and real-world systems. Key methodologies used in DES include:
· Problem Definition: Identifying the objectives, scope and system boundaries (Robinson, 2014, p. 29).
·  Conceptual Modelling: Developing an abstract, logical representation of the real-world system (Pidd, 2004, p. 85).
·  Data Collection and Analysis: Acquiring and analysing input data to define system parameters and stochastic behaviours.
·  Model Construction: Translating the conceptual model into simulation software such as Arena, Simul8, or AnyLogic (Kelton et al., 2016, p. 93).
·  Verification and Validation: Ensuring the model behaves as intended and accurately represents the real system (Sargent, 2013, p. 8).
·  Experimentation: Running scenarios to assess system performance under different conditions.
·  Implementation: Applying insights and recommendations from the model to improve system operations.
This iterative and analytical approach ensures that DES models are robust, credible, and actionable.
2.3 Real-World Applications of DES
DES has found extensive application in sectors such as healthcare, logistics, manufacturing, and construction, where systems are characterised by variability and resource constraints.
2.3.1 Logistics and Supply Chain
In the logistics domain, DES supports optimisation of warehouse operations, transportation systems, and distribution networks. A study by Negahban and Smith (2014, p. 180) highlighted the integration of DES with real-time tracking data to enhance warehouse throughput and reduce lead times. Furthermore, DES has been integrated with Digital Twins to create responsive logistics environments capable of simulating changes and predicting disruptions (Lu et al., 2020, p. 3383).
2.3.2 Manufacturing and Production Systems
DES is widely used in manufacturing for evaluating layout configurations, workflow scheduling, and resource utilisation. Jain et al. (2015, p. 69) utilised DES to test different assembly line configurations, revealing optimal setups that increased throughput by up to 15%. Additionally, hybrid DES models incorporating Lean principles have helped reduce waste and improve process flow, (Azadivar and Wang, 2000, p. 84).
2.3.3 Construction and Facility Management
In the construction industry, DES supports project scheduling, resource allocation, and safety analysis. Hassan et al. (2016, p. 70) applied DES for concurrent life cycle design to assess how facility performance is affected by design decisions prior to construction. This proactive approach enables stakeholders to select designs that optimise space use, cost, and safety.
2.4 Key Concepts in Discrete Event Simulation (DES)
2.4.1 System Components
A DES model comprises several key components: 
· Entities: The dynamic elements that move through the system, such as customers, products or vehicles. 
· Attributes: Characteristics assigned to entities that influence their behaviour and interactions within systems. 
· Resources: The limited assets required for processing entities, like staff, machines or rooms. 
· Queues: Waiting lines where entities reside when resources are unavailable. 
· Events: Occurrences that change the state of the system, prompting transitions and actions. These components interact within a defined environment, governed by rules and logic that dictate the system's behaviour over time. 
 















3.0 PROCESS SELECTION
The process considered is the simulated Computerised Production (CP) Lab, for the manufacturing of mobile Phones. The processes typically mimic real-world manufacturing stages using automation, robotics, sensors, and software systems. Below, is an overview of the main processes involved:
·  Design and Planning
·  Material Handling and Inventory
·  PCB Assembly (SMT Line Simulation)
·  Component Assembly
·  Final Assembly
· Quality Control and Testing
· Packaging and Dispatch
·  Data Collection and Analytics















                                                     CURRENT STATE OF MODELLING
A detailed model of CP lab process for the manufacturing of mobile phones with the use of Arena software tools is given below.
4.1 KEY EVENTS, DESCRIPTION 
	Step
	Event Name
	Description

	1
	CP Factory
	Mount Motherboard,CPU,Base Casing.

	2
	Factory Out Branch
	Robot moving work in progress to the CP Lab stations. 

	3
	Camera
	Seize Delay Release.

	4
	Camera to Drill
	Delay

	5
	Drill 2
	Seize Delay Release; drilling two holes.

	6
	Drill 4
	Seize Delay Release; drilling four holes. 

	7
	Drill to Magback
	Seize Delay Realease; check to ensure specification is met.

	8
	Refill process
	Seize Delay Release; assisted by conveyor

	9
	Magback
	Seize Delay Release; Capping of the phone.

	10
	Magback to press
	Secure adhesion and finalizes the magnetic backing.

	11
	Press
	Seize Delay Release; ensures that the magback is uniformly attached and adhere correctly to the phone.

	12
	MPress
	Ensure adherance

	13
	Label
	Seize delay release; attaching label

	14
	Label to Out
	Apply label to phone

	15
	Remove Part
	Removal of a specific component

	16
	11 Out
	Items exit or output 


4.2 KEY RESOURCES IN THE PROCESS:
	RESOURCE
	FUNCTION
	IMPACT If LIMITED

	Operators
	Manual tasks (Magback, pressing, labelling)
	Delay if demand is greater than capacity

	Machines (Press, Label)
	Automate specific stages
	Downtime or slow cycles cause bottlenecks

	Inspection Station
	Quality checks
	Queue building if inspection is slow

	Works stations
	Physical space or stations
	Limits parallel processing

	Label materials/parts
	Consumables
	Stockouts delay production



4.3 COMMON CONSTRAINTS AFFECTING EFFICIENCY:
	CONSTRAINT TYPE
	EXAMPLE
	EFFECT ON PROCESS

	Time constraints
	Long Refilling, Removing parts, labelling time
	Increased total cycle time

	Resource Availability
	One Press machine shared by multiple tasks
	Queue formation and idle time

	Space Constraints
	Limited workstations
	Limit Scalability

	Human Factors
	Fatigue, variability in manual work
	Inconsistency and rework

	Defect Rate
	Failed Inspections or misalignment
	Extra time for remove/rework



4.4 IDENTIFIED BOTTLENECKS IN THE CP LAB SIMULATION
· Pressing Station (Mpress): often slow due to Manual handling
· Inspection Stage: Thorough quality checks can become time-consuming
· Labelling: Misalignment or printer issues can increase failure and rework rates





4.5 DIAGRAM OF THE CURRENT STATE MODELLING
This consists of the CP factory, Factory out Branch and six module sections;
1. Camera Module
2. Drill Module
3. Cap Dispenser Module
4. Press Module
5. Label Module
6. Output Module 
[image: ]
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5.0 DATA COLLECTION AND VALIDATION
The data used for creating this model was extracted from the Mechanical Engineering CP Lab.
Therefore, the data are valid. Below are some of the samples of data collected.
5.1 Part Configuration CSV
	GREY
	NO-PCB
	TWO FUSE
	FOUR DRILL
	BLACK
	NO LABEL

	GREY
	NO-PCB
	NO FUSE
	FOUR DRILL
	BLACK
	NO LABEL

	BLACK
	PCB
	TWO FUSE
	TWO DRILL
	BLUE
	NO LABEL

	BLACK
	NO-PCB
	TWO FUSE
	FOUR DRILL
	RED
	NO LABEL

	RED
	NO-PCB
	ONE FUSE
	FOUR DRILL
	GREY
	NO LABEL

	GREY
	NO-PCB
	TWO FUSE
	FOUR DRILL
	RED
	LABEL


5.2 CP LAB Process Times; Part Creation, Movement Times, And Process Times
	PROCESS FUCTION
	MIN(S)
	AVERAGE (S)
	MAX(S)

	Parts from CP Factory
	
	104
	

	Robot Moving Time
	
	53
	

	Camera
	2
	2.4
	3.4

	Camera to Drill
	
	8.2
	

	Drilling 2
	9.2
	10.5
	11.38

	Drilling 4
	14.6
	15.1
	16.2

	Drill to Mag Back
	
	7.3
	

	Mag Back
	2.7
	3
	3.5

	Refill
	240
	260
	300

	Mag Back to Press
	
	7.3
	

	Press
	6.2
	7
	8.7

	Mpress to Label
	
	8.2
	

	Label
	11.7
	12.3
	12.9

	Label to Output
	
	8.2
	

	Out
	3.6
	4.1
	5.1

	Remove Parts
	48
	62
	88





6.0 FUTURE STATE MODEL
Having studied the current state model, and observing the bottlenecks, below are the proposed improvements to the CP manufacturing process for enhanced overall efficiency, reduce costs or improve quality.
 6.1 Future State Model Objectives
· Improve throughput and reduce waiting times
· Eliminate bottlenecks (REFILLER, 11 OUT HOLD)
· Increase resource utilisation
· Collect sufficient data for reliable performance analysis
6.2 Step-By-Step Future State Design
6.2.1 Simulation Configuration Changes
	Parameter
	Current State
	Future State

	Simulation Time
	1.5 minutes
	Extended to 8–10 hours

	Replications
	1
	At least 10–30 replications

	Warm-up Period
	Not shown
	Add warm-up of 5–10 mins (to eliminate initial bias)

	Entity Count
	10
	Increase to 100–500+


6.2.2 Resource Adjustments
· REFILLER Bottleneck
Problem: High utilisation (55.9%) and low throughput.
Solution: 
-Add a second REFILLER unit or implement parallel processing.
-Reduce processing time variability (standardise work).
-Use preprocessing queues to buffer flow.
·  11 OUT HOLD Delay
Problem: Long wait and queue times
Solution:
Evaluate downstream capacity (e.g., is 11 OUT underperforming?).
Add a dedicated buffer or expand queue capacity.
Enable prioritisation or pull-based logic to clear entities faster.
· Low Utilization at Other Resources:
-Possible overcapacity or bad sequencing.
-Add routing rules or dynamic scheduling (assign next available resource).
-Consider resource pooling or conditional logic to avoid idle time.
6.3 Process Flow Enhancements
· Add Logic Enhancements:
-If-else routing based on queue lengths or system state (e.g., send to alternate machine if primary is busy).
-Entity attributes that influence pathing or processing times (e.g., priority-based routing).
-Batching or grouping strategies for operations that can process multiple parts at once.















7.0 RESULTS AND COMPARATIVE ANALYSIS OF THE CURRENT AND FUTURE MODELS
The simulation of the current state model reveals several key performance indicators that suggest inefficiencies and areas of improvement. The future state model, by contrast, was designed with specific changes to enhance throughput, resource utilisation, and overall system flow. Below is a detailed comparison of the results from both models, highlighting improvements, observed benefits, and potential limitations.
	INDICATOR
	CURRENT MODEL
	FUTURE MODEL
	IMPROVEMENT

	System Throughput
	I. The system processes 10 entities in total, with 8 entities exiting the system. This indicates a slight loss in throughput, as some entities likely experience delays or insufficient processing time.
II. Average Total Time: The entities have an average total time of 270.26 seconds, which indicates relatively long processing times per entity in the current system.

	I. Throughput is expected to increase with modifications made to resource scheduling, entity flow, and processing rates. The future model targets 100% throughput, ensuring that all entities enter and exit without delays.
II. Average Total Time is expected to decrease due to process optimisation, though this can vary depending on specific system adjustments.

	I. The future model improves throughput by reducing system delays and ensuring that all entities are processed more efficiently, with no entities lost. Additionally, reducing total processing time is expected to significantly increase system capacity.


	Resource Utilization
	The utilization of resources in the current model is generally low:
I.Camera System Utilization: 2.93%
II. Mag Back System Utilization: 3.36%
III. Refiller Utilization: 55.97%
III. Output Device Utilization: 4.65%
IV. Press Device Utilization: 8.28%
V. Label Device Utilization: 10.00%
VI. Remove Parts Utilization: 14.50%

	I.The future state model aims to balance resource utilization more effectively by adjusting resource capacities, improving synchronization, and optimizing the overall workflow. It is expected that most resources will operate at a higher and more efficient utilization rate (targeting around 70%-90% for critical resources).

	I. The future model's focus on resource utilization will reduce idle times and increase the overall efficiency of the system. More resources will be scheduled to operate concurrently, and system flow will be more synchronized, ensuring a better use of available equipment.


	Queue and Waiting Times

	The queue times are mostly negligible, except for a few stations, such as Label Hold Queue and Drill Hold Queue:
I. Label Hold Queue Wait Time: 0.11 seconds
II. Drill Hold Queue Wait Time: 0.35 seconds.
III. 11 OUT Hold Queue Wait Time: 96.2 seconds
The long waiting time at 11 OUT Hold indicates a potential bottleneck where entities are delayed, reducing overall system throughput.
	The future model aims to reduce queue times across all stations. Bottlenecks at stations like 11 OUT Hold will be addressed through better scheduling and the addition of buffering or parallel resources.
	By reducing queue times and smoothing the flow of entities through the system, the future model ensures that entities spend less time waiting and more time actively being processed. This leads to faster processing and better overall system efficiency.

	System Busy Times
	The system busy times for various devices, such as Camera, Mag Back, and Drill, remain very low (ranging from 2.93% to 14.69% utilization). This suggests a misalignment between available resources and system demand, as several resources are underused.

	The future state model targets higher utilization rates for these resources through dynamic scheduling and better workload distribution. By increasing the busy times for devices like the Camera and Mag Back, and balancing tasks across multiple resources, the future system aims for optimal resource use.
	Enhanced resource scheduling and parallel processing lead to higher device busy times, improving throughput and system performance by ensuring that more resources are active and contributing to the work at hand.

	System Reliability & Data Completeness
	The data reliability in the current model is limited by low replication counts, small sample sizes, and insufficient simulation time. Many variables were marked as "Insuf", indicating insufficient data to draw reliable conclusions. For example, interarrival times, wait times, and utilization metrics were all insufficient for in-depth analysis.

	The future model is expected to have larger sample sizes and longer simulation times, leading to more reliable data. This is important for ensuring that the system's performance metrics are statistically significant and valid for decision-making purposes.
	Longer simulations with more replications will improve the statistical confidence of the results, providing more accurate and actionable insights for future system optimizations.

	Bottleneck Management and Process Flow
	The bottleneck at 11 OUT Hold severely impacts the overall system flow. The long wait time at this station is a critical area that limits throughput. 
	The future model is designed to remove bottlenecks by balancing load distribution and enhancing parallelism at critical stages. For example, improving the scheduling of the 11 OUT Hold and introducing resource redundancy will help alleviate this bottleneck.
	The future model addresses the most critical bottlenecks, improving process flow and reducing delays in system operations. This increases throughput and reduces idle times at each resource station.


Note: See Appendices for the Current Model Results

7.1 Trade-Offs and Limitations
Despite the improvements in the future state model, several trade-offs and limitations must be considered:
7.1.1 Increased Model Complexity:
The future model introduces more complexity in resource scheduling, routing, and parallel processing. While this leads to better system performance, it also requires more sophisticated system configurations and more intensive computational resources to simulate and maintain.
7.1.2 Longer Simulation Times:
The future model's extended simulation periods provide more reliable data but also require more computational time. In certain operational contexts, this could make real-time decision-making more difficult, especially when time-sensitive adjustments are needed.
7.1.3 Risk of Overfitting:
There's a risk that the system might become over-optimised for specific parameters, making it less adaptable to unanticipated changes or deviations in real-world conditions.










                                                                     


CONCLUSION
In conclusion, the process of analysing the current and future state models highlights the significant performance gaps in the existing system and provides a clear path toward improvement. The future model's key enhancements in throughput, resource utilisation, queue management, and bottleneck elimination offer a more efficient and scalable solution. However, these improvements come with the challenges of increased system complexity, longer simulation times, and the potential risk of over-optimisation.
For future implementation, it is crucial to carefully balance the optimisation of the system with its operational flexibility. Ensuring that the future state model is adaptable and robust in the face of potential disruptions will be key to its long-term success. Moreover, ongoing monitoring and adjustment of system parameters will be necessary to maintain optimal performance over time.
By addressing these challenges, the future state model promises to drive substantial improvements in overall system performance, delivering better throughput, reduced processing times, and more efficient resource use.
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                                                                       APPENDICES
RESULTS OF THE CURRENT STATE MODEL

                                     ARENA Simulation Results
                                     UWTSD - License: 2957006027

                                     Summary for Replication 1 of 1

Project: Unnamed Project             Run execution date: 5/ 8/2025
Analyst: UWTSD                       Model revision date: 5/ 8/2025

Replication ended at time: 912.58292 Seconds 
Base Time Units: Seconds

                                           TALLY VARIABLES

Identifier                                  Average   Half Width  Minimum    Maximum   Observations
___________________________________________________________________________________________________

PRESS INTERARRIVAL                          82.153     (Insuf)    11.592     297.11          9    
LABEL INTERARRIVAL                          83.509     (Insuf)    12.672     295.55          9    
CAP INTERARRIVAL                            82.077     (Insuf)    10.547     297.76          9    
DRILL NTERARRIVAL                           57.510     (Insuf)    10.500     224.64          9    
OUTPUT INTERARRIVAL                         83.489     (Insuf)    20.523     235.24          9    
CAMERA INTERARRIVAL                         57.986     (Insuf)    9.0644     228.47          9    
Entity 1.VATime                             81.631     (Insuf)    32.976     297.21          8    
Entity 1.NVATime                            .00000     (Insuf)    .00000     .00000          8    
Entity 1.WaitTime                           96.437     (Insuf)    .00000     210.91          8    
Entity 1.TranTime                           92.200     (Insuf)    92.200     92.200          8    
Entity 1.OtherTime                          .00000     (Insuf)    .00000     .00000          8    
Entity 1.TotalTime                          270.26     (Insuf)    131.83     600.33          8    
REFILL PROCESS.Queue.WaitingTime            .00000     (Insuf)    .00000     .00000          2    
MAG BACK.Queue.WaitingTime                  .00000     (Insuf)    .00000     .00000         10    
REMOVE PART.Queue.WaitingTime               .00000     (Insuf)    .00000     .00000          2    
LABEL HOLD.Queue.WaitingTime                .10942     (Insuf)    .00000     1.0942         10    
OUT WP HOLD.Queue.WaitingTime               .00000     (Insuf)    .00000     .00000         10    
PRESS.Queue.WaitingTime                     .00000     (Insuf)    .00000     .00000         10    
11 OUT HOLD.Queue.WaitingTime               96.196     (Insuf)    .00000     210.91          8    
PRESS HOLD.Queue.WaitingTime                .00000     (Insuf)    .00000     .00000         10    
11 OUT.Queue.WaitingTime                    .00000     (Insuf)    .00000     .00000         10    
CAMERA.Queue.WaitingTime                    .00000     (Insuf)    .00000     .00000         10    
DRILL 2.Queue.WaitingTime                   .00000     (Insuf)    .00000     .00000          4    
DRILL HOLD.Queue.WaitingTime                .35137     (Insuf)    .00000     1.9341         10    
LABEL.Queue.WaitingTime                     .00000     (Insuf)    .00000     .00000          8    
DRILL 4.Queue.WaitingTime                   .00000     (Insuf)    .00000     .00000          6    
CAMERA HOLD.Queue.WaitingTime               .00000     (Insuf)    .00000     .00000         10    
MAGBACK HOLD.Queue.WaitingTime              .00000     (Insuf)    .00000     .00000         10    

                                     DISCRETE-CHANGE VARIABLES

Identifier                                  Average   Half Width  Minimum    Maximum   Final Value
___________________________________________________________________________________________________

Entity 1.WIP                                3.2702     (Insuf)    .00000     6.0000     2.0000    
CAMERA SYSTEM.NumberBusy                    .02927     (Insuf)    .00000     1.0000     .00000    
CAMERA SYSTEM.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    
CAMERA SYSTEM.Utilization                   .02927     (Insuf)    .00000     1.0000     .00000    
MAG BACK SYSTEM.NumberBusy                  .03362     (Insuf)    .00000     1.0000     .00000    
MAG BACK SYSTEM.NumberScheduled             1.0000     (Insuf)    1.0000     1.0000     1.0000    
MAG BACK SYSTEM.Utilization                 .03362     (Insuf)    .00000     1.0000     .00000    
DRILL.NumberBusy                            .14690     (Insuf)    .00000     1.0000     .00000    
DRILL.NumberScheduled                       1.0000     (Insuf)    1.0000     1.0000     1.0000    
DRILL.Utilization                           .14690     (Insuf)    .00000     1.0000     .00000    
REFILLER.NumberBusy                         .55972     (Insuf)    .00000     1.0000     .00000    
REFILLER.NumberScheduled                    1.0000     (Insuf)    1.0000     1.0000     1.0000    
REFILLER.Utilization                        .55972     (Insuf)    .00000     1.0000     .00000    
OUTPUT DEVICE.NumberBusy                    .04650     (Insuf)    .00000     1.0000     .00000    
OUTPUT DEVICE.NumberScheduled               1.0000     (Insuf)    1.0000     1.0000     1.0000    
OUTPUT DEVICE.Utilization                   .04650     (Insuf)    .00000     1.0000     .00000    
PRESS DEVICE.NumberBusy                     .08280     (Insuf)    .00000     1.0000     .00000    
PRESS DEVICE.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    
PRESS DEVICE.Utilization                    .08280     (Insuf)    .00000     1.0000     .00000    
LABEL DEVICE.NumberBusy                     .10998     (Insuf)    .00000     1.0000     .00000    
LABEL DEVICE.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    
LABEL DEVICE.Utilization                    .10998     (Insuf)    .00000     1.0000     .00000    
REMOVE PARTS.NumberBusy                     .14503     (Insuf)    .00000     1.0000     .00000    
REMOVE PARTS.NumberScheduled                1.0000     (Insuf)    1.0000     1.0000     1.0000    
REMOVE PARTS.Utilization                    .14503     (Insuf)    .00000     1.0000     .00000    
REFILL PROCESS.Queue.NumberInQueue          .00000     (Insuf)    .00000     .00000     .00000    
MAG BACK.Queue.NumberInQueue                .00000     (Insuf)    .00000     .00000     .00000    
REMOVE PART.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    
LABEL HOLD.Queue.NumberInQueue              .00120     (Insuf)    .00000     1.0000     .00000    
OUT WP HOLD.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    
PRESS.Queue.NumberInQueue                   .00000     (Insuf)    .00000     .00000     .00000    
11 OUT HOLD.Queue.NumberInQueue             1.1010     (Insuf)    .00000     3.0000     2.0000    
PRESS HOLD.Queue.NumberInQueue              .00000     (Insuf)    .00000     .00000     .00000    
11 OUT.Queue.NumberInQueue                  .00000     (Insuf)    .00000     .00000     .00000    
CAMERA.Queue.NumberInQueue                  .00000     (Insuf)    .00000     .00000     .00000    
DRILL 2.Queue.NumberInQueue                 .00000     (Insuf)    .00000     .00000     .00000    
DRILL HOLD.Queue.NumberInQueue              .00385     (Insuf)    .00000     1.0000     .00000    
LABEL.Queue.NumberInQueue                   .00000     (Insuf)    .00000     .00000     .00000    
DRILL 4.Queue.NumberInQueue                 .00000     (Insuf)    .00000     .00000     .00000    
CAMERA HOLD.Queue.NumberInQueue             .00000     (Insuf)    .00000     .00000     .00000    
MAGBACK HOLD.Queue.NumberInQueue            .00000     (Insuf)    .00000     .00000     .00000    

                                             OUTPUTS

Identifier                                   Value
_____________________________________________________________

Entity 1.NumberIn                           10.000    
Entity 1.NumberOut                          8.0000    
CAMERA SYSTEM.NumberSeized                  10.000    
CAMERA SYSTEM.ScheduledUtilization          .02927    
MAG BACK SYSTEM.NumberSeized                10.000    
MAG BACK SYSTEM.ScheduledUtilization        .03362    
DRILL.NumberSeized                          10.000    
DRILL.ScheduledUtilization                  .14690    
REFILLER.NumberSeized                       2.0000    
REFILLER.ScheduledUtilization               .55972    
OUTPUT DEVICE.NumberSeized                  10.000    
OUTPUT DEVICE.ScheduledUtilization          .04650    
PRESS DEVICE.NumberSeized                   10.000    
PRESS DEVICE.ScheduledUtilization           .08280    
LABEL DEVICE.NumberSeized                   8.0000    
LABEL DEVICE.ScheduledUtilization           .10998    
REMOVE PARTS.NumberSeized                   2.0000    
REMOVE PARTS.ScheduledUtilization           .14503    
System.NumberOut                            8.0000    


Simulation run time: 0.05 minutes.
Simulation run complete.

1

image1.png




image2.png
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