CIRCULAR VARIABLE WORK INPROCESS

Luis Vildosola Reyes

Department of Systems Research/Instituto de Ingeniería

Universidad Autónoma de Baj a California

Calle Normal y Blvd. Benito J uárez s/n

Mexicali, B.Cfa. 21280 Mexico.

Phone / Fax +52(686) 566 - 4150; e - mail: mailto:luis.vildosola@iing.mxl.uabc.mx ;

http://insting.mxl.uabc.mx

CIRCULAR VARIABLE WORK INPROCESS

Luis Vildosola Reyes

Abstract

This work is focused on identifying a circular pull production control system(PPCS) and make emphasis on the presence of a stability attribute. It is an introductory paper to an extended study of macroeconomic financial stability in a physically open but systemic c losed system. Previous work has been focused on achieving a balance between systemfailures and work in process inventory levels, under a particular risk allowance and a particular environmental scenario. This work esta blishes a thesis stating that a metah euristics approach to PPCS will harvest benefits not possibly co nsidered when optimizing a local pr o cess.

Keywords: Metaheuristics, Global optimization, Kanban, Conwip, Base Stock

1. Introduction

The opportunity addressed in this paper is raised fromt he possibility of achievinga robust pr oduction management system, where the systems future is actively enhanced by means of impl emen t ing elasticity on r e lease authorizations.

We are dynamic; our work, production, consumption, transportation are only iden tifiable for their dynamic attribute. As such, we can better measure dynamis mwith frequency of events as the standard metric, the less fr e quent the events are, the lesser degree these events are dynamic.

Interruptions of a production systemare identified , in a short - termlapse, as discontinuities in the average long - termdynamics of the system. Elaborating fromthis, we can make two interpret ations; the first is to think of a reference time interruption as a catastrophic event in a high frequency system; the second is to believe a systemof high frequency cannot experience long interruptions because it has a shorter time response.

Certainly, both attributes are true to a certain degree. Their commonality rests in being i mmersed in a sequential/synchronous although not coherent PPCS.

There currently exist three basic topologies for pull production control system, namely CO N-

WIP or Constant Work In Process, KANBAN, and Base Stock PPCS [2] but these have not taken into account the circular nature of systems.

S tudies have been done regarding the analysis of short - termeffects and transient response on a

PPCS. A critical concept for short - termanalysis is a ’disaster’, referring to the event of production falling below a percentile base scenario [1]. In this pape r, the termj amming and j amming margin are introduced as substitutes, which are believed to be better terms, in accord with statistical anal ysis of dynamic systems.

Dynamic systems are, and their existence is not hindered by a disastrous event. Rather, the di saster is a particular dynamic event. In this context, this paper j ustifies the use of jamming as a better suited termfor systems analysis, particularly so because it’s referred to a d y namic one.

This paper applies a top - down approach to optimization, it has a place in supply chain ma nagement through local anti - jamming control. In order to exploit greater scale synergic opportunities, current top - down management practices must be reevaluated.

The paper is organized as follows. §2 is a background to the Kanban PCSS. §3 is information to the CONWIP PCSS. §4 is the presentation of our PCSS. §5 Conclusions summary. Five references finish this p a per.

2. Kanban CONTROL

Protocol:

This is implemented by circulating cards (kanbans). The machine must have a car d before it can start an operation. It can then pick raw materials out of its upstream(or input) buffer, performthe operation, attach the card to the finished part, and put it in the dow n stream(or output) buffer.

note - The return of a card (kanban) from the output buffer to the machine upstreamresembles the use of money. The downstreamforwarding of kanbans froma machine does not resemble the use of money.

INSERT Figure 1: KANBAN control. Flow of service shown in red, flow of kanbans in pu rple

3 Co nstant Work - In - Process (CONWIP) CO N TROL

Protocol:

Once the parts are released, they are processed as quickly as possible until they wind up in the last buffer as finished goods. One way to view this is that the systemis enveloped in a single ka nban cell: Once the consumer removes a part fromthe finished goods inventory, the first machine in the chain is authorized to load another part.

INSERT Fig 2. - C - VARWIP control. Flow of service shown in red, flow of release authoriz ations in blue.

4 Circular Vari able Work - In - Process (C - VARWIP) CONTROL

Visualize a closed productive systemwhere all work is generically named "Service".

A generic service is added value, at times it is evident in an obj ects attributes, at times it is r eflected without material substa nce.

Where applicable, a service need not be referenced to a material substance. This aids in defining work as a service rendered in exchange for money where presence of matter is not relevant, but the funneling of generative or degenerative energy is pres ent in the system.

In our C - VARWIP diagram, green arrows represent the flow of ˘ Pull - cards in the productive systemj ust like it is used in Kanban or CONWIP, the only reference on their directionality is them being transferred conditionally on exchange fo r a service. What distinguishes these green cards is, they do not flow in company of the service at process termination but they flowlocally in reverse direction with sy n chrony. Green arrows can represent how traditional money is handled; red arrows repre sent the flow of a ser v ice.

INSERT Fig 3. - C - VARWIP control. Flow of service shown in red, flow of release authoriz ations in green.

In this simple way we can visualize a closed circular systemof exchange, where:

- T is the average time of the process(e s) or mean processing time;

- R is the average frequency of exchange(velocity), evaluated as the reciprocal of T

We can evaluate T and R either for each service station or globally, and wherever the term money appears, it will be referring to release autho riz a tions.

Being this a locally synchronous systemof exchange, we can say R is also the velocity of money as mentioned by McConell[4]

A monetary means of evaluating average velocity, is by taking the average flow of release cards per unit time and divide bythe average estimated inventory of release cards (money) prior to the release.

Static equilibriumbetween supply and demand is irreconcilable and non - existent, it may be a useful tool for setting targets but we must be aware that targets themselves hav e continuous mov ement. Static analysis does not regard the uncertainty pri n ciple or time - bandwidth product theorem stated by W.Heisenberg.

In a balanced linear or circular PPCS systemthere is a small deviation for processing time hence a small deviation for velocity but it does not necessarily reflect a stable system, a shortening of statically measured processing time is the r e flection of a stable dynamic system [5].

If we are to re - engineer the system, we will find ways to increase over time, the power and fr equency of the process spectrum(shorter processing time) [3] while increasing release orders for a combined effect of anti - jamming mar gin gain.

We may infer that the time behavior of services rendered will affect the time behavior of money. And so, reasonable judgements may be:

- money and services rendered are interdepen d ent.

- a PPCS s ystem may be j ammed by physical or monetary means (lack of release authoriz a tions)

Being interdependence an attribute of the system, it is likely possible to establis h an anti - jamming margin gain by means of a re - engineered monetary and fiscal system, both of which i nfluence the sy s temas a Base Stock [2] PPCS would do.

The next step in extendingour circular PPCS is to do meta - heuristicis for a closed entity by i nte rsecting various circular PPC - subsystems, analyze its dynamics for global optimiz a tion and anti - jamming control.

INSERT Fig 4. - C - VARWIP control. Flow of service shown in red, flow of locally synchr onous release author i zations not shown.

Fromone moment to another, the configuration of these circular intersections may change but for operations research purposes, this is not relevant. What is relevant is the identification of means of applying anti - j amming to the PPCS and thus turn it into a robust evolut ionary system.

INSERT Fig 5. - Circular cash flow [5]

If we observe the model of figure 5, we may identify money extraction dynamics and cons equently also that of release authorizations, marked by the letter U. Economists have named this jamming conditio n, economic cool down.

This brings us to money interest rates in a centrally controlled, free market. A rise in interest rates will disturb the systems homeostasis (base scenario) and extract money fromit; a fall in inte rest rates will also disturb homeos tasis but will supply an incremental amount of release orders, bringing a means of anti - j amming margin gain.

A dilemma consisting of overheating an economy or hindering development byj amming it, must be dealt with.

5. Conclusion

C - VARWIP is a top - down a pproach to PPCS, and by that nature, it must deal not only with se rvice dynamics but also with money dynamics. Another source of improvement to quality of service at the work station level is, the analysis and re - engineering of the systemin its proper cir cular d ime n sion.

Anti - j amming is gracefully democratic, economic cool down is democratic only in heroic times because it requires an elite group of care takers / protection givers with high differential maint enance costs.

Ref erences

[1] Jack P.C. Kleij n en & Eric G.A. Gaury, Short - termrobustness of production management sy s - tems, Netherlands, (Downloadable fromwebsite http://netec.wustl.edu/WoPEc/data/Papers/dgrkubcen199870.htm l )

[2] Eric G.A. Gaury/J ack P.C. Kleijnen/Henri Pierreval,Customized Pull Systems for Si n gle -

Product Flow Lines, (Downloadable fromwebsite http://netec.mcc.ac.uk/WoPEc/data/P apers//dgrkubcen1998117.html )

[3] Leon Cohen, Time - Frequency Analysis, Prentice hall

[4] McConnell / Brue, Economics - Principles, Problems, and Policies, McGraw - Hill

[5] L.Vildosola, Economia sintetica, Mexicali, Mexico ( Downloadable fromwebsite ftp://wueconb.wustl.edu/econ - wp/ ge/papers/9805/ 9805002.zip )

Figure 1: KANBAN control. Flow of service shown in red, flow of kanbans in purple

Fig 2. - C - CONWIP control. Flow of service shown in red, flow of release authoriz a tions in blue.

Fig 3. - C - VARWIP control. Flow of service shown in red, flow of release authorizations in green.

9

Fig 4. - C - VARWIP control. Flow of service shown in red, flow of locally synchronous rele ase

author i zations not shown.

Fig 5. - Circular cash flow [5]