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ABSTRACT 

Shop-floor control (SFC) has been a key area 
for several decades, for both researchers and engineers 
for the past few decades, and still an object for 
research in various disciplines from engineering, 
management to the social sciences. Many framework 
and overview on shop-floor control research currently 
exist, but still many problems of the real world remain 
unsolved, because deterministic approaches form 

research and practice have significant drawbacks. Due 
to the fixation on mathematical solution in traditional 
research, many potentials present in real world 
production are not considered, for example, operator 
experience, motivation and qualification, are not taken 
into account. The success of a production system 
depends on effective production scheduling and 
control on the shop-floor. The purpose of this paper is 

to survey, analysis and discuss the scheduling and 
controlling of jobs on the shop-floor for job-shop, and 
batch production to produce the right product at the 
times they are needed, and the controlling of 
operations to keep items on schedule are important to 
provide dependable service to customers. All of this 
can be done in the improving of shop-floor control 
system (SFCS) which is concerned with managing 

work-in progress and used to describe these functions 
when accomplished in the.  
A prototype for shop-floor control system has been 
designed and developed to demonstrate the feasibility 
of such working system 

Key words: shop-floor control, production 
management, scheduling 

1. Introduction 

Scheduling of manufacturing operations 

to produce the right products at the times they 
are needed and controlling operations to keep 

items on schedule are important to provide 

dependable service to customers. No overloading 

departments or letting jobs get behind schedule 

also helps reduce costs such as overtime 

premiums . 

 Scheduling that keep jobs moving 

through operations can also hold down the cost 

of work-in-process (WIP) inventory and help 

shorten production times so that the company 

can be more flexible and respond to customers 

quickly. Efficient use of resources to provide the 

desired mix of items at the desired completion 

items depends upon how well production tasks 

are scheduled and controlled to achieve 
coordinated results. Control requires monitoring 

actual job progress and taking corrective action 

when it differs from the plan by more than an 

acceptable amount.  

Every production process has a system for 

planning and control. The system anticipates 

production requirements for materials, labor, and 

facilities and check that they are within the 
capability of the production process, the system 

performs job routing, workstation loading, 

detailed scheduling, job sequencing, job 

dispatching, and tracking of the jobs as they 

move through the system. The success of a 

production system depends on effective 

production scheduling and control over the shop-

floor. 

The purpose of this research work is to 

discuss the scheduling and controlling of jobs on 

                                                             
 D. Nightingale, June 2009, ‘Principles of Enterprise 

Systems.’ Proceedings of the Second International 
Symposium on Engineering Systems, Massachusetts 
Institute of Technology, Cambridge (MA). pp.15 17 
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the shop-floor for job-shop and batch production 

to produce the right product at the times they are 

needed, and also to describe the controlling of 

operations to keep items on schedule. All these 

issues are important to provide dependable 

service to customers, and all of these can be 
assisted by shop-floor control systems (SFCS) 

which are concerned with managing work-in 

progress and used to describe these functions 

when accomplished in the factories. 

2. Requirements for Shop Floor Management 

Every organization, large or small, 

depends heavily upon information. It needs 

information about its customers, its suppliers, 

and its competitors. All the things mentioned are 
external to the organization. And even larger set 

of internal information is required in the 

organization. It must have current, accurate 

information on its employees, their job skills, 

productivity levels, and attendance patterns. The 

organizations need information on its facilities, 

it equipment capability, and the location of 

perhaps thousands of tools. A large factory may 

have thousands of work orders at various stages 

of completion at any one time. Detailed 

information regarding the location and 

completion status of each work order is needed. 
Information is maintained on quality records and 

breakdown pattern for each machine or process. 

An information management system is 

the set of organized procedure and associated 

equipment, which translated data into 

information for decision-making and control of 

the organization. The basis of SFC information 
management is accurate, timely information. 

SFCS is concerned with the generation of such 

information, based on data collected from 

factory operations. There are various techniques 

available to collect data from factory operations. 

The techniques range from clerical procedures 

requiring workers to submit paper forms that are 

later compiled, to fully automated techniques 

requiring no human participation, and the term 

factory data collection is sometimes used to 

identify these techniques. Anyway it is known 

                                                             
 . J.V. Kovach, E.A. Cudney, & C.C. Elrod, ‘The 

Use of Continuous Improvement Techniques: A 

Survey-Based Study of Current Practices’, 
International Journal of Engineering, Science and 
Technology, Vol. 3, No.7,pp.89-100. 

how this information can help the scheduler and 

the controller on the factory to solve problems. 

A classical job shop scheduling 

problem, a set of "n" jobs is processed on "m" 
machines. Each job is composed of a set of 

operations that have to be processed in a pre-

specified order. Each machine can process only 

one operation at a time. All the machines and 

jobs are available at time zero. The problem is to 

find the best sequence of operations on each 

machine in order to minimize the maximum 

completion time (make span) or any other 

regular performance measure without violating 

the precedence constraints. Due to the dynamic 

nature of manufacturing processes, intelligent 
real-time scheduling has always been a 

desirable, but elusive goal. The scheduler use 

dispatching rules to real-time scheduling for the 

lake of available information of current status in 

scheduling process. 

3. Technologies for Shop-floor Control  

Shop-floor control functions carry out 

the management of the detailed flow of materials 
inside the production facility. They provide 

functions of routing and dispatching the work to 

be accomplished through the production facility 

and of performing supplier control. SFC 

encompasses the principles, approaches, and 

techniques needed to schedule, control, measure, 

and evaluate the effectiveness of production 

operations. 

SFC supports order-winning criteria by 

seeking a balance among the following three 

goals: 

1) To minimize inventory investment 

2) To maximize customer service  

3) To maximize manufacturing efficiency  

Production activity control has two main 
components: input/output control and priority 

control. The objective of input/output control is 

to see that the amount of work released to a 

work center and the capacity made available in 

the work center are kept in reasonable balance. 

These will help to see that queue of work in 

front of the work center does not become 

                                                             
 . R.A. Al-Aomar, 2011, ‘Applying 5S Lean 

Technology: An Infrastructure for Continuous Process 
Improvement,’ World Academy of Science, 
Engineering and Technology, 59, pp. 2014-2019. 
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excessive and that the work in front of the work 

center does not run out of work. The excessive 

and that the work in front of the work center 

does not run out of work. The objective of 

priority control is to see that the jobs that are 

worked on are the jobs needed most. 

3.1 Gantt Charts 

They are basic SFC tool used by small 

and medium size manufacturing. The process 

starts with the preparation of a setback chart 

Figure 1; it shows the start and the end of 

manufacturing dates based on routing sheet or 
process plan. 

 

Fig 1. Setback chart 

Routing and lead-time data for every 
part in the product are essential inputs to the 

CRP system. The routing sheet, prepared by the 

industrial engineering department or generated 

by computer software specifies each production 

operation and the work center location. A 

sample routing sheet Figure 2 for parts D and E 

in the product structure diagram Figure 3 lists 

the time required for each operation and the total 

hours in each work center. The lead time for 

each part include in the product structure 

diagram in Figure 3 is the same value as that 
used in the MRP records to calculate the planned 

order release dates. 

1) Run time . The product of lot 

size and the operation or machines run time 

per piece 

                                                             
 . Internal document Freudenberg NOK Sealing 

Technologies, 2012, Plymouth (MI). 
 . Internal document Freudenberg NOK Sealing 
Technologies, 2012, Plymouth (MI). 

2) Setup time.   The time to set up or 

prepare the work center independent of the 

lot size scheduled. 

3) Move time. The time required to 

move the batch of parts or raw material to 

the present work center from the former 
work center. 

4) Queue time. The time spent 

waiting for processing at the work center 

needs for key work centers and labor skills. 

Operation information for Part D 

 

Total   lead (days)10.0 

Operation information for Part E 

 

Total   lead time (days)5.0 

Fig 2. Part routing 

 Capacity requirements planning works 

with the system data too. The last three elements 

add cost to the product but no value; as a result, 

the reduction or as the routing sheet in Figure 2 

indicates, lead time includes four elements 

elimination of setup, move, and queue times is 

part of the continuous improvement process in 

world-class manufacturing. The queue time is 

frequently the major contributor to lead time and 

offers the greatest opportunity for lead time 

improvement. Small lot sizes are not economical 
when setup and move times are large compared 

to the run time because they drive up the cost of 

each part the results of the CRP process are used 

to determine short-term capacity calculate the 

labor and machine time requirements needed to 

complete the master production schedule and 

support the overall business objectives. It 

generates load profile information, which shows 

the scheduling of work at defined work centers. 

It is produced following the completion of the 

MRP processing. 
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 Based on the lead times Figure 3, 1, and 

routing sheet in Figure 2, production must start 

on May3, which is 5 days before the product 

ship date. After taken a look on the figures 

above, you can see that two events critical to 

shop-floor control are apparent: common work 
centers and overlap in the production schedule. 

Both parts (D, E) use work center 101 as the first 

operation and work center 103 for a later 

operation. In addition, the production of parts D 

and E overlap on May 4; also part E is scheduled 

for production on two different days. 

 

 

Fig 3. Product structure diagram 

Using the setback or back scheduling 

chart and data from the routing for each part, the 

Gantt chart in Figure 4 for work center 101 was 

developed. The chart includes total lead time 

(run, setup, move, and queue) and indicates that 

work center 101 can include both parts.  

No conflict occurs between the schedule for 
parts D and E. 

 

Fig 4. Gantt chart for work center 101: part D and E 

 The cross-hatched area in the bar 

indicates the queue-time component in the total 

lead time. If a conflict develops in the work 

center as other parts are scheduled, the work 

center schedulers can use queue time to adjust 

part schedules by shorting the waiting time and 

                                                             
 . S.J. Spear, 1999, ‘The Toyota Production System: 
An Example of Managing Complex Social/Technical 
Systems. 5 Rules for Designing, Operating, and 
Improving Activities, Activity-Connections, and 

starting work on the parts ahead of the original 

schedule. Frequently, the move and queue times 

are not included in the work center Gant charts, 

so that the chart reflects work center 

productivity more accurately.  

 In some applications, companies put the 

Gant chart on a large scheduling board where the 

planned activity for every work center is easy to 

check. Scheduling work with Gant charts is well 

understood and effective for a limited number of 

work centers and part variations. However, 

keeping the chart current with the latest schedule 

changes is difficult when the number of parts 

and work centers increases. In addition, 
communicating the changes to the shop-floor in 

real time is demanding requirement. Many 

companies have addressed this problem by using 

computers on the shop-floor and software that 

creates a scheduling board. 

3.2 Priority Control  

 

Fig 5. The relationship of actual and planned lead 

 Priority control is concerned with 

dispatching or determining which job in the 

queue will be elected for work when capacity 
within a work center becomes available. It is 

intended to answer the question of which item a 

worker should work on next when he or she 

finishes an item. Figure 3.5, which shows a 

symmetric distribution of actual lead times, 

indicates that about half of the jobs will finish 

ahead of the average lead time and about half 

will take longer than the average lead time and 

about half will take longer than the average lead 

time at a given work center. 

With effective queue control, the 

average actual lead time will approximate what 

was planned. Without effective priority control, 

however, half of the items could be completed 

too early and have to wait as excess WIP while 
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the other half could be completed too late. An 

objective of priority control is to see that the 

jobs that are behind schedule go to the front of 

the queue and therefore take less than the 

average time at that work center. Jobs that are 

ahead of schedule are placed in the queue behind 
the late jobs and become the jobs that spend 

more than the average time in the queue. The 

result is that all jobs will finish closer to the 

planned time than they otherwise would. 

 Absenteeism, rework, or anything else 

causes a job to arrive at a work center late; it 

will be given priority and will not stay in the 

queue long. It will be worked ahead of jobs that 

arrive at the work center earlier than planned, 
owing to such factors as lack of other jobs at an 

upstream work center or early delivery of 

material. In this way, jobs finish closer to the 

planned dates that were established in 

coordination with other dependent items that are 

part of the same product. To implement this 

priority criterion, accompany simply has to 

develop its daily dispatch lists (that is, work 

schedules) for each work center, listing jobs for 

that operation in order of their due dates. Jobs 

that are due first will experience very short 

queue times, and the other jobs will be worked 
in the order in which they are needed. If 

input/output control is effective in keeping the 

average lead time equal to the planned amount, 

then jobs will flow through the plant at the 

planned rate. This indicates that the capacity is 

adequate. Priority control allocates the capacity 

to jobs in the order of their need, so that the right 

jobs flow through the work centers. These 

control efforts help to make the plans materialize 

so that the detailed activities in the factory 

support accomplishment of the company's 
overall longer-term strategic goals. 

 When an item is completed or almost 

completed at one work center, the shop floor 

control system should add it to dispatch list for 

the next downstream work center. The number 

of standard hours associated with each 

completed operation should be added to the 

actual output of the appropriate work centers, so 
that the input/output report is accurately 

                                                             
 . J.P.Womack, D.T. Jones, 1994, ‘From Lean 
Production to Lean Enterprise’, Harvard 
Business Review, Vol. 3, pp. 93-103.   

updated. A labor reporting system should also 

track the actual labor hours on the job. Actual 

hours can be compared to the estimated standard 

hours to determine the efficiency at each work 

center; so future estimates can be more accurate. 

Each time a component or subassembly of an 
end item is completed, it affects the number of 

these items on hand. The number of available 

items, in turn, affects the netting process when 

MRP is run and can affect the priorities of other 

shop orders. For example, a scrap rate might be 

lower than anticipated, and more of an item 

might become available than was originally 

planned for a scheduled receipt. An order to 

produce a few of these items in a later period 

might no longer be needed, and the order's 

priority would become very low. Over 

shipments or under shipments from suppliers 
also can affect the inventory level, thereby 

changing priorities on the shop floor.  

 In our discussion of priority control we 

mentioned that jobs are sequenced according to 

the operation due date. This general rule of 

thumb for selecting the order to work on jobs is 

commonly used with dependent items because it 

helps make the actual lead time closer to the 

planned lead time. This increases the likelihood 
that all components of an assembly will be 

finished at about the same time so the assembly 

can be made. Many other criteria have been 

proposed for selecting the sequence in which 

jobs should be performed. Frequently some 

general heuristic (or rule thumb) is used as a 

guideline, because determining a mathematically 

optimal sequence of jobs is a complex task. 

3.3 Finite Loading 

 Loading is defined as the process of 

committing capacity and implies a scheduling 

process for work centers and machines. Shop 

loading is either infinite or finite. 

Infinite loading results generated by 

material requirements planning software 

establish a work center schedule that does not 

balance the planned work order resource needs 

with the capacity of the work center. A look on 

                                                             
 . J. Liker, 2004, The Toyota Way: 14 Management 
Principles from the World's Greatest Manufacturer, 
McGraw-Hill.  
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the Figure 6 the dispatch for work center 15 and 

compare the capacity for the work center with 

the total hours scheduled. The work center 

capacity of 100 hours is insufficient to handle the 

120 hours scheduled. The concept of loading are 

illustrated in the load profile diagrams of Figure 
7-A shows the concept of infinite loading, with a 

work center with a capacity of 80 hours per 

period. 

Plant: 4 Department: 8 Work center: 15 

 Capacity: 100hr  

Data: 7-1 

 

Arrival on: 7-2 

 

Fig 6. An example of dispatching 

 The infinite loading illustrated in this 

figure was generated by capacity requirement 

planning software and MRP data [4]. The open 

shop orders (WIP) and the planned orders (the 

new jobs scheduled for the work center), exceed 

the 80-hpur capacity during the first three 
periods; in addition, there is a large number of 

past due open shop orders, and the open shop 

orders exceed the capacity in the first two. All 

the open shop orders scheduled for period I not 

be completed; therefore, deliveries may be late 

and shop work will be pushed to the following 

period in a past-due category. 

 The priority for work at the infinitely 

loaded center is established by production 

control personnel or supervisors who take 

control of the work center schedule and set the 

job schedule using one of the priority rules 

described previously. Without human 

intervention, the multiple jobs scheduled into the 

work center at the same time would cause 

chaos. 

Fig 7. Load profiles (A) Infinite loading; (B) Finite 

loading 

Finite loading system produces a 

detailed schedule for each part and work center 

through simulated shop order and stop dates. The 

result of finite loading Figure 7-B is a work 

center scheduled capacity for the first four 

periods, with open orders and no past due work-

in-process (WIP). One output of the finite 

loading system is simulation of how each 

machine and work center will operate over the 

planned time horizon. The schedule is built from 

the following information: jobs presently waiting 
in the queue, the completion time for operations 

scheduled at the work center ahead of the current 

work center, and priority on current WIP. Based 

on the information, a decision could be made to 

let the work center remain idle until the next job 

scheduled for the center is finished on the 

previous machine.  

Two approaches are used to fill a work 
center: 

1) Vertical loading  

In the vertical loading approach, the 

jobs currently in the work center plus those that 

will be finished at a previous operation are 

evaluates from a priority standpoint and the 

highest priority is loaded. 

                                                             
 . K. Suzaki, 1993, the New Shop Floor 
Management – Empowering People for 
Continuous Improvement, the Free Press, New 
York. 
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2) Horizontal loading 

 In the horizontal method, an entire shop 

order or job with the highest priority is 

completed at each work center in sequence, with 

the shop order taking priority over the parts. For 

example, in Figure 2, part E starts in work center 
101 and the work center would schedule the run 

time for all the parts plus the setup time as the 

highest priority for the work center. If the 

previous job in work center 103 finished before 

part E was ready to move to the work center, 103 

would sit idle waiting for the high-priority job to 

arrive. The horizontal process often produces 

"holes" on idle time in the capacity profile for 

the work center. In addition, a choice must be 

made between a forward or backward scheduling 

process. 

4. A Framework of a Shop-floor Management 

System 

 The basic ingredients and framework 

for SFMS are pictured in the flow diagram of 
Figure 8 these ingredients include: 

1) MPS & MRP. The MPS is a listing of 

the products to be manufactured, when they 

are to be delivered, and in what quantities. It 

is developed from customer orders and 

forecasts of future demand. MRP involves 

determining when to order raw materials and 

components for assembled products. It can 
also be used to reschedule orders in response 

to changing production priorities and demand 

conditions. 

2) Capacity Management is concerned with 

determining the labor and equipment 

resources needed to meet the production 

schedule. Capacity management will often 

necessitate a revision in the master production 

schedule. It would be infeasible, and 

counterproductive in likelihood, to develop a 

master schedule that exceeds plant capacity. 

Therefore, the master schedule is checked 
against available plant capacity to make sure 

that the schedule can be realized. If not, either 

the schedule or plant capacity must be 

adjusted to be brought into balance. 

3) Engineering and manufacturing 

database. This database comprises all the 

information needed to fabricate the 

components and assemble the products. It 

includes the bills of material (assembly 

lists), part design data (either as 

engineering drawings or some other 

suitable format), process route sheets, and 

so on. Ideally, these data should be 

contained in some master file to avoid 

duplication of records and to facilitate 

update of the when engineering changes are 

made. 

 

 
 

Fig 8. Flow chart for shop floor management system 

 The model depicts clearly many of the 

functional relationships among plans, actions, 

databases, and priority schedules. High level 
plan starts at the top and the plans for material 

and physical resources considering the capacity 

of the plant. 

 The functions of the system defines the 

different functions developed by each the 

activities involved in job shop scheduling, and 

exchange of information between the various 
functions. The information structures represent 

the communication link between these functions, 

(the function structure and information structure 

have a mutual influence in one anther). The 

function 'determine options of job due data, 

shortest operation time and machines' has taken 

into account: 

1) Determine orders ID. Function 

responsible for deciding a type. 
2) Determine options for orders and due 

dates. Function for selecting order earliest 

due dates to establish the scheduling plan. 

                                                             
 . S. Spear, H.K. Bowen, 1999, Decoding the DNA of 
the Toyota Production System; Harvard Business 
Review 77, no. 5, pp. 96–106. 
 . R. Peters, 2009, Shopfloor Management, 
Log_XVerlag, Ludwigsburg, Germany. 
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3) Determine options for orders and due 

dates. Function for applying secondary 

priority rules, to distinguish similar jobs 

with similar due dates by selecting jobs 

with shortest processing time. The aim of 

this function is to establish alternative 
scheduling plan and sequence for 

processing jobs. 

4) Determine job condition. This function 

determines machines, sequence of 

operation of jobs for each order. 

5) Write result. This function aims to 

generate output of results in suitable 

format. 

Scheduling of jobs is one of the most critical 

functions to turning the shop efficiency. Shop 

floor Management system allows finite loading 

of work centers. But still warns you when have 
overloaded a critical work center. Jobs are 

automatically scheduled during job entry and, 

when your customers change their requirement, 

you can easily reschedule the job and change the 

due date, quantity to build. And as important 

goal for most companies to meet customer 

delivery dates or inventory replenishment dates, 

and to ensure meeting customer company's 

customer service goals, SFMS warns you when 

due dates reaches and still the job is not finish. 

 All scheduling and capacity information 

is updated in real time as work is performed on 

your jobs. The dispatch capacity prints show 

available work, queued work, and work that's 

currently running. Work center displays show 

scheduled work center in real time environment. 

Single operations may also schedule, schedule 

operation that will run in a production line, and 

automatically complex assemblies. 

 Reports can be used to notify vendor for 

future deliveries to them, thus enabling vendors 

to plan for the processing of outside 

subcontracted. Their scheduling functions will 

provide shop-floor control team with all of the 

tools needed to give the team complete control 

over shop manufacturing operations. 

                                                             
 . E. Scherer, M. Zoelch, April, 1995, ‘Design of 
Activities in Shop Floor Management: A Holistic 
Approach to Organization at Operational Business 
Levels in Business Process Reengineering Project’, 

4.1 A Prototype Shop-Floor Control System 

 The purpose of this research work is to 
consider scheduling and controlling jobs on the 

shop-floor for job-shop and batch production to 

produce the right product at the times they are 

needed and controlling operation to keep items 

on schedule are important to provide dependable 

service to customers. 

 A prototype of a shop-control system is 

proposed and three modules are currently 
considered in the prototype: order schedule 

module, and order progress module. 

 How these three modules connected 

with other planning and control functions is 

illustrated in the Figure 3.9. Which shows that 

the information for order release module is 

provided by master production schedule and 

material requirements planning activities? Such 
work information includes product types, 

product quantities, and when they are to be 

delivered. Also information includes needed to 

fabricate the component and assemble the 

product is provided by the engineering and 

manufacturing database. This includes the bill of 

materials, product design data, process route 

sheets, and so on. The MPS and MRP 

information activities are studied, analyzed, and 

recorded as an input data for priority control 

applications. Priority control is concerned with 
keeping priorities for work-in-progress at the 

propitiate levels to reflect change in status of 

final product priorities.  

 These three modules are implemented 

by a combination of computer system and human 

resources. 

                                                                                    
Proceedings of the IFIP WG 5.7 Working Conference, 
Galway, Ireland, pp.20-21, 
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Fig 9. The system structure of the proposed SFCS 

4.2 Order Release 

 Order release includes those activities, 

which must take place before an order defined by 

a planning system can be released to an 

execution system. These activities are necessary 

to control the flow of information and orders 

passing from the planning system to the 

execution system and to ensure that the orders 

released have a reasonable chance of being 
completed by the time and in the quantity 

wanted. Order release in shop floor control 

generates the documents needed to process a 

production order through the factory. The 

documents are typically consists of the following 

contents: 

1) Material requisition to draw the starting 
materials from stores.  

2) Job cards to report direct labor time 

used on the order. 

3) Route sheet. 

4) Move tickets to authorize transport of 

parts to subsequent machines in the routing. 

5) Parts list – required for assembly jobs. 

Order release is driven by two principal inputs: 

1) Material requirements planning, this 

provides the authorization to produce. 

2) Engineering and manufacturing 

database that indicates product structure and 

process planning details required to generate 

documents that accompany the order 

through the shop. 

                                                             
 . B.A. Tezel, L.J. Koskela, P. Tzortzopoulos, 2009, 
‘The functions of visual management’, Proceedings of 
International Research Symposium, Salford, UK, 
pp.27-28, 

4.3 Order Schedule  

 Order schedule assigns the production 
orders to work centers. It serves as the 

dispatching function in production planning and 

control. In order scheduling, a dispatch list is 

prepared indicating which orders should be 

accomplished at work center. It also provides 

relative priorities for the different jobs. 

 Order scheduling addresses two 

problems in production planning and control: 

1) Machining loading 

2) Job sequencing 

Loading all the work centers in the plant 

is called shop loading. Since the number of 

production orders is likely to exceed the number 

of work centers, each work center will have a 

queue of orders waiting to be processed. 

Job sequencing is the problem of 

deciding the order in which to process jobs 

through a given machine. The processing 

sequence is decided by means of priorities 

among the jobs in the queue. Priority control 

rules used to establish priorities for production 

orders in a plant include: 

1) Earliest due data 

2) First-come-first-serve 

3) Shortest processing time 

4) Least slack time 

5) Critical ratio 

6) Slack time per remaining operation 

7) Queue ratio 

The developed prototype system applies 

one the priority rules by selecting orders with 
earliest due date to establish the scheduling plan 

which consist of information regarding 

machines, operations, and operation machining 

times (time in and time out). Also applying 

secondary priority rules to distinguish jobs with 

the same due dates by selecting a job with 

shortest processing time. This SPT priority rule 

is applied to establish an alternative scheduling 

plan sequence for scheduling jobs. 

Priority control is concerned with 

dispatching or determining which job in the 

queue will be selected for work when capacity 

within a work center becomes available. Without 

effective priority control, however, half of the 

items could be completed too early and have to 
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wait as excess WIP while the other half could be 

completed too late. An objective of priority 

control is to see that the jobs that are behind 

schedule go to the front of the queue and 

therefore take less than the average time at that 

work center. Jobs that are ahead of schedule are 
placed in the queue behind the late jobs and 

become the jobs that spend more than the 

average time in the queue. The result is that all 

jobs will finish closer to the planned time than 

they otherwise would. If late delivery of 

materials, absenteeism, rework, or anything else 

causes a job to arrive at a work center late, it will 

be given priority and will stay in the queue long. 

4.4 Order progress  

 The objective in order progress in this 

prototype is to provide information to manage 

production based on data collected from the 

shop-floor. Order progress in shop floor control 

monitors the status of the orders, work-in-

process, and to know the status of the orders, 
where each lot is, in which process and when it 

will be ship, and another information to help the 

management in deciding resource allocation 

issue; authorizing overtime, and identifying 

problem areas that adversely affect achievement 

of the master production schedule, and other 

parameters in the plant that indicate progress and 

production performance. Various techniques are 

available to collect data from factory operations. 

The techniques range from clerical procedures 

requiring workers to submit paper forms that are 

later compiled to fully automated techniques 
requiring no human participation. Information 

presented to management is often summarized in 

the form of reports. The reports include:-  

1) Work order status report 

Which indicate status of production orders, 

including current work center where each 

order is located, processing hours remaining 

before each order will be completed, 

whether the job is on time, and priority 
level. 

2) Progress reports 
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That report shop performance during a 

certain time period such or month – how 

many orders were completed during the 

period, how many orders should have been 

completed during the period but were not 

completed and so forth. 

3) Exception report 

That indicates deviations from the 

production schedule, such as overdue jobs. 

These reports are helpful to management in 

deciding resource allocation issues, 

authorizing overtime, and identifying 

problem areas that adversely achievement of 

the master production schedule. 

5. Procedure of SFC prototype system 

 The designed prototype system of the 

job shop scheduling is based on the assumption 

that for each production order (job) there is only 
one scheduling plan, which prescribes the 

sequence of machines and operations. The 

prototype system basically stresses on 

sequencing and scheduling of jobs with 

computer application to develop a program, 

which allows realistic job scheduling to be 

formulated. Machines are grouped according to 

the operations that have to be carried out rather 

than according to the products that are to be 

manufactured. 

 The shop-floor model consists of a job 

shop with n similar (not identical) using real time 

information. The jobs arrive dynamically, and 

routing decisions are made every time that a job 

finishes. Each machine can have come 

characteristic features that affect its behavior. 

Each machine exchanges information about its 

status with other machines. 

6. Database Support to the System  

 A database is simply a collection of 

related information, or data. An Access database 

is composed of its database objects, or 

components: tables, queries, forms, reports, 
macros, and modules. Access stores in a single 

file the objects that constitute a database. 

 Shop Floor Management is one of the 

major areas of application of database system in 

manufacturing organization. Here we consider 

databases and interactions of SFM with other 
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data files and system. We also raise some 

managerial issues. As we've seen, the data base 

for shop-floor scheduling typically includes open 

shop orders (scheduled receipts from MRP) and 

their due dates, routing files, engineering 

standards or other time estimates for operation 
times, move and queue time data, and work 

center information. 

 Each file's size and complexity varies a 

great deal from company to company. Similarly, 

the average number of operations per shop order 

also varies widely. The same is true for the 

number of work centers to be scheduled As a 

result, the inherent size of the data base and the 
number of transactions to be processed each day 

vary significantly from firm to firm; the resultant 

system and supporting data bases have to reflect 

these complexities. 

 Figure 3.10 depicts the relationship of 

the SFM database to other parts of the MPC 

system. If the company uses MRP and batch and 
job shop manufacturing methods, SFM is based 

on the shop-floor control methodologies, and the 

SFM data base will necessarily reflect the 

company's inherent manufacturing complexity. 

Figure 10 shows the MRP and other engine 

system providing input to procurement 

Depending on the extent that the MPS can be 

leveled, and appropriate agreements with 

suppliers can be negotiated by procurement, 

detailed release of and vendor scheduling are 

greatly simplified-as are feedback and order 

closing. 

 

Fig 10. The SFM database 

 A Shop-floor Management System 

database can contain several sub databases, such 
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as orders, operations, work centers, supplier, and 

costumer information. Whatever configuration 

the database is built into for the Shop Floor 

Management System, some essential information 

must be provided as necessary input for the job 

shop scheduling. Such information as order 
name, job name, quantity, and so on. Precise 

details of the database structure are including 

following elements: 

1) Each data file and data items contained 

in each file. 

2) Parts and their operation . 

3) Projects in the shop . 

4) Customer demand information. 
5) Supplier information. 

Within the SFMS and essentially the information 

drivers, are the databases. These have been 

separated into several areas; they are part routing 

database, project database, part database, 

customer database, supplier database, p-p model 

database, and s-p relationship database, The first 

of these databases is the part table database as 

shown in Figure 11 

 

Fig 11. part table database 

 

Fig 12. Part table database 
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 Within this database each of the orders 

on the shop floor listed on this table and each of 

the process steps require for the manufacturing 

are listed Figure 12 with the designated 

operation number assigned, each of the 

operations which links it to the class of process 
required to fulfill the operation. Each of the 

operations requires a set-up time and a process 

time, this is to identify the required time that 

would be needed to set up a process for the 

operation to be carried out and a process time 

which identifies the required time to do the 

actual process. 

 

 Within this database, there is also 

tooling and fixture information to allow the final 

simulation tool to identify if there are any 
possible clashes on the requirement for a 

resource. The process classification database is 

used is used to establish the range of process that 

can be carried out the parts. In order for the 

generation process to be completed successfully, 

all the operation classifications should and 

entered into this area. The unique ID number 

identifies type of process as many processes can 

have different types of the same operation. An 

example of this would be horizontal and vertical 

"milling" is not sufficient to supply the 

simulation with required data. 

 The part table and part routing database 

is where the demand input data is stored. The 

part\quantity database in Figure 11 is where the 

demand input is stored. In the ID column the 

unique identifier is used to indicate the sequence 

and the parts table to the routing database, As 

you can see part POO1 starts with the unique 

identifier 1. part POO2 has the unique identifier 
5, this correspond to the position in the part 

routing table where part POO1 starts. 
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 The quantity column refers to the 

required demand that is needed by the system 

within the given time period. These are the 

quantities that the algorithm will use to calculate 

the system design. 

 The machine/process database 

relationship is the area where operation is linked 

to the machines and also allows the selection of 

different machines with different process 

capabilities. Within this database, the system is 

also told of difference between parts due dates, 

parts set-up times, and parts process times which 

are have a significant influence on the overall 

effectiveness of the optimization process. 

 Databases which include order 

information, part of this information from the 

route sheet and the rest can be done by the shop 

floor management team, operation time 

remaining, and next operation time Figure 13. 

This data will be helpful for the scheduler to 

schedule and reschedule jobs if needed using the 

priority rules to keep orders on time. 

 

Fig 13. Shop order data 

 A relationship database describes how 

the things it contains are related to each other 

like in Figure.14 
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Fig 14. Relationship database 

Conclusion: 

There has been limited research 

regarding SFM approaches and the explicit 

formulation of its processes. Information 
presented in this article will help close this gap.  

By discussing related scientific 

research, the formal definition for SFM has been 

expanded to represent the foundation for the 

developed model. The process model is designed 

to prevent abnormalities, to ensure highly 

reactive decision making and to facilitate 

continuous efficiency improvement. Due to their 

novelty, abnormality control, change point 

management and efficiency improvement have 

been described more in detail.  
It is important to understand this 

approach as a consistent guideline rather than a 

catalogue of tools to be implemented. Involved 

associates will not only experience a steep 

learning curve but also a higher motivation as a 

team. Following this approach, organizations 

will benefit from more stable processes  
and aligned decision making rather than 

reactive problem solving.  
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