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•• Enterprises, driven by the global competitive environment, Enterprises, driven by the global competitive environment, 

face the challenge of improving services, while lowering face the challenge of improving services, while lowering 
costscosts

•• Many companies have adopted innovative business Many companies have adopted innovative business 
practices, to meet customer needs and retain profitabilitypractices, to meet customer needs and retain profitability

•• Enterprise restructuring is becoming very important, Enterprise restructuring is becoming very important, 
especially in the countries in transitionespecially in the countries in transition

•• Transition from planned to market economy is very Transition from planned to market economy is very 
puzzling and time consuming taskpuzzling and time consuming task

•• One of the main problems is lack of appropriate One of the main problems is lack of appropriate 
knowledge for managing the enterprise in the new knowledge for managing the enterprise in the new 
circumstancescircumstances

•• One of the most efficient ways to overOne of the most efficient ways to over--bridge this problem bridge this problem 
is to collaborate with developed countries and their is to collaborate with developed countries and their 
enterprises and institutions, dealing with this problementerprises and institutions, dealing with this problem

•• COMPASS is a product of such research projectCOMPASS is a product of such research project
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•• COMPASS (COMPASS (COmpanyCOmpany’’ss Management Purpose Management Purpose 
ASSistanceASSistance) is a model for overall enterprise restructuring) is a model for overall enterprise restructuring

•• It is developed by the research institutions It is developed by the research institutions FraunhoferFraunhofer
InstitutInstitut fuerfuer ProduktionstechnikProduktionstechnik und und AutomatisierungAutomatisierung, , 
Stuttgart, Germany, and Faculty of Mechanical Stuttgart, Germany, and Faculty of Mechanical 
Engineering, University of Ss. Cyril and Engineering, University of Ss. Cyril and MethodiusMethodius, , 
Skopje, MacedoniaSkopje, Macedonia

•• Its main intention is to offer aid to the enterprise Its main intention is to offer aid to the enterprise 
management in direction of systematisation of the complex management in direction of systematisation of the complex 
process of enterprise restructuring and to attach method process of enterprise restructuring and to attach method 
approaches that will help in the key decision making pointsapproaches that will help in the key decision making points

•• The basic idea of the model is to obtain a (The basic idea of the model is to obtain a (sub)modelsub)model of of 
performance measurement, which will enable performance measurement, which will enable 
determination of the inconsistency of the importance and determination of the inconsistency of the importance and 
performance of all segments of the enterprise and on that performance of all segments of the enterprise and on that 
basis to generate quantified alternative and than optimal basis to generate quantified alternative and than optimal 
actions for improvement of the situationactions for improvement of the situation

Introduction to COMPASSIntroduction to COMPASS
(continued)(continued)
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## Phase in the modelPhase in the model Content of the phasesContent of the phases Some of the utilized Some of the utilized 
method approachesmethod approaches

1.1.
Analysis and determination of Analysis and determination of 
the future market demands on the future market demands on 
the enterprisethe enterprise

Determination of the enterprise goals; Determination of the enterprise goals; 
Strategy of the enterprise; Translation Strategy of the enterprise; Translation 
of the strategy goals into KE and of the strategy goals into KE and 
subKEsubKE; Ordered KE and ; Ordered KE and subKEsubKE
according to their strategic according to their strategic 
importance.importance.

•• AHP methodAHP method
•• Team work (Workshop)Team work (Workshop)
•• 7 New tools7 New tools
•• 7 Basic tools7 Basic tools
•• (sub) Model of the PMS(sub) Model of the PMS

2.2. Determination of the technical Determination of the technical 
and economical capabilitiesand economical capabilities

Auditing; Value of the measures; Auditing; Value of the measures; 
Procedure for evaluation; Ordered KE Procedure for evaluation; Ordered KE 
and and subKEsubKE according to their actual according to their actual 
performance.performance.

•• SAUDIT SAUDIT –– R R –– measuresmeasures
•• SWOTSWOT
•• InterviewInterview
•• BenchmarkingBenchmarking

3.3. Translation of the market Translation of the market 
demands on the enterprisesdemands on the enterprises

Location of the Gaps/Critical Location of the Gaps/Critical 
Elements Elements –– CE; List of CE.CE; List of CE.

•• I/P matrices (Gap analysis)I/P matrices (Gap analysis)
••Teamwork (Workshop)Teamwork (Workshop)

4.4. Determination of the specific Determination of the specific 
capabilities and chancescapabilities and chances

Determination of the success factors; Determination of the success factors; 
List of success factors. List of success factors. 

•• Structured knowledge about Structured knowledge about 
method approachesmethod approaches
•• Forms for performance Forms for performance 
measuresmeasures
•• Matrices KE/functional areasMatrices KE/functional areas

5.5. Determination of the Determination of the 
necessary measures (actions)necessary measures (actions) Generation of the scenariosGeneration of the scenarios

•• Scenario techniqueScenario technique
•• Qualitative MICMAC methodQualitative MICMAC method
•• SimulationSimulation

6.6. Quantification of the potentialQuantification of the potential Evaluation (quantification) of the Evaluation (quantification) of the 
scenarios; Selected scenario.scenarios; Selected scenario.

•• Team work (Workshop)Team work (Workshop)
•• PayPay--back methodback method
•• Costs/Gain diagramCosts/Gain diagram

7.7. Implementation of the solutionImplementation of the solution Implementation of the scenarioImplementation of the scenario
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•• COMPASS determines the variablesCOMPASS determines the variables--subKEssubKEs that can describe that can describe 
the enterprise from numerous different aspects, and measures the enterprise from numerous different aspects, and measures 
both the strategic importance and actual performance of those both the strategic importance and actual performance of those 
variablesvariables

•• SubKEsSubKEs are presented in one matrix, called I/P matrix are presented in one matrix, called I/P matrix 

•• The output of this matrix is the list of Critical Elements (CE),The output of this matrix is the list of Critical Elements (CE),
subKEssubKEs which have unbalance between their importance and which have unbalance between their importance and 
performanceperformance

•• For every CE, appropriate Success Factor (SF) is inductedFor every CE, appropriate Success Factor (SF) is inducted

•• SFsSFs are various kinds of actions which should lead to improved are various kinds of actions which should lead to improved 
situation in the enterprisesituation in the enterprise

•• COMPASS tends to support the industry praxis with simple and COMPASS tends to support the industry praxis with simple and 
practical methods/tools, understandable and easy to use for the practical methods/tools, understandable and easy to use for the 
majority of the employees as a way to achieve their majority of the employees as a way to achieve their 
implementation and implementation of the model as a wholeimplementation and implementation of the model as a whole

•• One of its main objectives is to implement robust, scientificallOne of its main objectives is to implement robust, scientifically y 
funded methods which are going to help the generation of more funded methods which are going to help the generation of more 
reliable reliable SFsSFs, instead of heuristic generation of the , instead of heuristic generation of the SFsSFs

Introduction to COMPASSIntroduction to COMPASS
(continued)(continued)
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•• COMPASS is an open methodology, so it is giving frames of COMPASS is an open methodology, so it is giving frames of 

the restructuring process and it allows implementation of the restructuring process and it allows implementation of 
various appropriate methodsvarious appropriate methods

•• Our current efforts are directed towards two main issues:Our current efforts are directed towards two main issues:
The improvement of the process of generation of success factors The improvement of the process of generation of success factors 
(phase 4)(phase 4)
The optimization of the simulation process (phase 5)The optimization of the simulation process (phase 5)

•• At the initial development phase of COMPASS the generation At the initial development phase of COMPASS the generation 
of the of the SFsSFs is done heuristically, because phase 4 of COMPASS is done heuristically, because phase 4 of COMPASS 
is lacking concrete methods and the decisions in this phase are is lacking concrete methods and the decisions in this phase are 
maid mainly heuristicallymaid mainly heuristically

•• In order to improve this phase, efforts have been made on two In order to improve this phase, efforts have been made on two 
levels:levels:
To utilize knowledge management techniques for better structurinTo utilize knowledge management techniques for better structuring of g of 
the knowledge in order to induce the success factors easilythe knowledge in order to induce the success factors easily
To prepare predefined solutions for some of the more frequently To prepare predefined solutions for some of the more frequently 
generated generated SFsSFs, mainly using the management science methods, mainly using the management science methods
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•• Inventory is any stored resource used to satisfy a current or Inventory is any stored resource used to satisfy a current or 
future need future need 

•• Most companies try to balance high and low inventory levels Most companies try to balance high and low inventory levels 
with cost minimization as a goalwith cost minimization as a goal

•• To control inventories means to determine HOW MUCH and To control inventories means to determine HOW MUCH and 
WHEN to order WHICH items, so they can be used to buffer the WHEN to order WHICH items, so they can be used to buffer the 
variability and are not too expensive variability and are not too expensive 

•• Inventory control is frequently generated as SF because of its Inventory control is frequently generated as SF because of its 
great impact on the enterprise profitabilitygreat impact on the enterprise profitability

•• The fundamental decisions in inventory control concerning the The fundamental decisions in inventory control concerning the 
inventory policy are amenable to quantitative analysis inventory policy are amenable to quantitative analysis 
associated with the inventory theory associated with the inventory theory 

•• Inventory control demands parameters identification describing Inventory control demands parameters identification describing 
the dynamics of the inventory behavior over  the time, using the dynamics of the inventory behavior over  the time, using 
mathematical models and simulationmathematical models and simulation
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•• No unique inventory model can be developed to handle any No unique inventory model can be developed to handle any 

inventory problem inventory problem 

•• The development of numerous inventory models is implication The development of numerous inventory models is implication 
of the most relevant factors in inventory model designingof the most relevant factors in inventory model designing

•• The type of demand (dependent or independent, deterministic The type of demand (dependent or independent, deterministic 
or probabilistic) is principle factor or probabilistic) is principle factor 

•• Others are: review type, planning horizon, unsatisfied demand, Others are: review type, planning horizon, unsatisfied demand, 
relevant costs, delivery, expire date, number of items, storage relevant costs, delivery, expire date, number of items, storage 
capacity, lead time type, etc. capacity, lead time type, etc. 

•• It is rare that the available inventory models represent the It is rare that the available inventory models represent the 
inventory system accuratelyinventory system accurately

•• A set of most used predefined inventory models is studied and A set of most used predefined inventory models is studied and 
systematized in order to extend and improve COMPASSsystematized in order to extend and improve COMPASS

•• Besides their solution techniques, Excel spreadsheets are Besides their solution techniques, Excel spreadsheets are 
proposed as tools for fast and easy inventory policy proposed as tools for fast and easy inventory policy 
determinationdetermination
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Inventory modelsInventory models
(independent demand, single item)(independent demand, single item)

Deterministic modelsDeterministic models

Probabilistic modelsProbabilistic models

Continuous reviewContinuous review
(static demand)(static demand)

Periodic reviewPeriodic review
(dynamic demand)(dynamic demand)

Continuous reviewContinuous review
(stationary demand)(stationary demand)

Periodic reviewPeriodic review
((nonstationarynonstationary demand)demand)

Basic EOQ modelBasic EOQ model

EOQ model with planned shortagesEOQ model with planned shortages

EOQ model with quantity discountsEOQ model with quantity discounts

NN--period dynamic deterministic modelperiod dynamic deterministic model

Probabilistic continuousProbabilistic continuous--review modelreview model Probabilistic single period modelsProbabilistic single period models

NN--period probabilistic modelsperiod probabilistic models
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NN--Period ModelsPeriod Models

•• Continuous review case:Continuous review case: When the inventory level reaches When the inventory level reaches 
the reorder point, place a new order whose size equals the the reorder point, place a new order whose size equals the 
order quantityorder quantity

•• Periodic review case:Periodic review case: Receive a new order of the amount Receive a new order of the amount 
specified by the order quantity at equal time intervalsspecified by the order quantity at equal time intervals

•• NN--period models are very close to the real life situations, period models are very close to the real life situations, 
and so are of great interestand so are of great interest

•• They have generated a rich mathematical theoryThey have generated a rich mathematical theory

•• In the probabilistic case they are often considered using In the probabilistic case they are often considered using 
the infinite horizon casethe infinite horizon case

•• Their solution techniques include dynamic programming Their solution techniques include dynamic programming 
approaches and Markov decision processes, which is very approaches and Markov decision processes, which is very 
data demanding techniquedata demanding technique
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NN--Period Deterministic ModelPeriod Deterministic Model

•• Assumptions of the model:Assumptions of the model: known demand which known demand which 
varies from one period to the next, instantaneously varies from one period to the next, instantaneously 
replenishment of stock at the beginning of each replenishment of stock at the beginning of each 
period, no shortages are allowed.period, no shortages are allowed.

•• Numerical solution: dynamic programming Numerical solution: dynamic programming 
techniquetechnique

•• Only finite horizon is consideredOnly finite horizon is considered

•• Special cases and generalizations of this model Special cases and generalizations of this model 
existexist

•• The introduced model is not the only existing The introduced model is not the only existing 
approach for the Napproach for the N--period deterministic model period deterministic model 
designdesign
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The states of the system at stage i are the amounts of entering inventory. 
Backward recursive equation is:

The states of the system at stage i are the amounts of inventory at 
the end of period i. 
Forward recursive equation is:
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NN--Period Probabilistic ModelsPeriod Probabilistic Models
•• MultiperiodMultiperiod (finite and infinite) probabilistic models are very (finite and infinite) probabilistic models are very 

connectedconnected

•• They are considered under different combinations of the They are considered under different combinations of the 
conditions:conditions:

Backlogging and no backlogging of demandBacklogging and no backlogging of demand

Zero and positive delivery lagsZero and positive delivery lags

Setup and no setup costsSetup and no setup costs

•• Assumptions of the model:Assumptions of the model: discounted value of money, discounted value of money, 
mainly stationary demand distribution mainly stationary demand distribution 

•• Numerical solution: dynamic programming formulation, Numerical solution: dynamic programming formulation, 
optimization, Markov decision processesoptimization, Markov decision processes



- optimal inventory policy, difficult to obtain numerically, but its form is:

Inventory model IInventory model I
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Inventory model II, using Inventory model II, using MDPsMDPs approachapproach

tX is random variable, the state (the number) of the inventories at the end of 
week ( )K,2,1,0=tt

( )K,2,1=tDt
is random variable that represents the demand for the item 
and is the number of items that would be sold in week     if the 
inventory is not depleted, otherwise it includes lost sales
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ConclusionsConclusions

•• The solution obtained from an inventory model should The solution obtained from an inventory model should 
be regarded as a guideline for the managers rather than be regarded as a guideline for the managers rather than 
a specific recommendation for decision makinga specific recommendation for decision making

•• To ensure the reliability of the recommended solution to To ensure the reliability of the recommended solution to 
the complex inventory problem, it is useful to model the the complex inventory problem, it is useful to model the 
system by simulationsystem by simulation

•• Probabilistic models are far more complex than Probabilistic models are far more complex than 
deterministic models and closer to the real situationsdeterministic models and closer to the real situations

•• One can use the models without knowing the theory, One can use the models without knowing the theory, 
since the calculations and the results for the optimal since the calculations and the results for the optimal 
policy can be easily obtained using programs in Excel, policy can be easily obtained using programs in Excel, 
MATLAB, LINDO/LINGO, CPLEX,MATLAB, LINDO/LINGO, CPLEX,…… etc.etc.


