Utilizing Modern Computer
Development ToolsIn
|mplementing The Resource
Consumption Model for
Process Design (RCM)
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RCM Research Objectives

® Better Analysisof Process Design
Alternatives

o Cost, Time, and Capacity

 Economy of Scale

« Comparealternatives

o Greater detail for better understanding
o Easy sensitivity analysis
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Other Methodologies

® Engineering Economics

@ Cost Accounting

@ Break-even Analysis

@ Cost Estimating

® “Design For” Methodologies
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Modern Computer Tools

® Object-Based Programming

® ODbject-Oriented Programming

@ Database Modeling and SQL

® Object Linking and Embedding (OLE)
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Object-Based Programming

® Graphical User Interface (GUI)
® ODbject-Based ver sus Procedural-Based
® Visual Objects

® Products
* Visual Basic
e Visual Foxpro
« Many Others
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Data Screen

% Hesource Cost Model for Process Design

Data ] Plotting I Cost I Tirme Litilization ] Surmmary
Projects | [P ID|Projects [+
||:|1 Which printer should be purchased?
P2 |What process design is best for machining the gasket mold? i
P3 |Should manual or robotic process design be purchased for manufacturing part |
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Plotting Screen

% Resource Cost Model for Process Design
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ODbject-Oriented Programming

@ Different from Object Based

® OOP Components
* Inheritance
e Encapsulation
e Polymorphism
® Advantage
* |mproved programming efficiency
o Faster development time
 Easier to understand and debug
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* Recaloulates a single resource cosSts
x Inceludes: Quantity, Time, Consumwption, and 3ystem Constraints
*

I : ;

| x Futz the results of the calculations into gnlunmary[] array.

| * Note: Must ke careful to adjust for difference in array starting poil
x PEGraph =tarts at 0, VFP start=s at 1.
DIMEMSICON 1lnCost[3] &£& Array that holds the cost for the 3 constraints
DIMEMSICON 1nTime[3] &£& Array that holds the time for 3 constraints.
DIMNENSTION 1nUtilization[3] L& Array that holds the utilization for th
DINENSION lnNumPur[S] &£& Array that holds the number of resource pur
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Database Modeling & SQL

@ Databases contain company infor mation
® SOL Isthe standard access method
@ Data in RCM Iiscontained in a database
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SQL Select

e i i e e i e T i e

* Calculate the overall controlling cyocle Cime accounting for all overlaps.
i [to khe used for systewm constraint calculations.

* Fix for when only one sSetup resource is being considered. [(Might need to double check logil
* InMinkvailability mwust hbe defined.
FlnMinbwailabhility = 1

* First, get the overall time for groups in series without overlap
SELECT MAX (nresprodtime® (l-nrespochtover) fnresprodpos) &3 ControlTime:
FROM rom!resources:
WHERE Fesources.cprojid = leCurrentProijectID;
AWMD Fesources.caltid = leCurrentidlternativeID:
GROUP BEY Resourcez.ngroup;
into cursor lnControlTime
* Combine the controlling sequence Time and the largest individual resource time for an alte
select sum({controlTime) ;
from lnControlTime:
union;
SELECT MAX (Resources.nresprodtime/nresprodpos) ;
FREOM rcom!resources:
WHEEE EFesourcezs.cprojid = lecurrentProjectID:
AMD Fesources.caltid = leCurrentldlternativeID:
into cursor lnControlTime
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Object Linking & Embedding

® RCM - Graphing Need
® Third-party objects
® Advantages

* Faster development
o Better quality
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Alternative Comparison

%2f Resource Cost Model for Process Design
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Average Part Cost($)
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Resour ces Selected

Average Part Cost($) vs Production VVolume
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Alternatives Time Comparison

Proj= Should the tandem or single torch robotic system be purchased? , for Selected Alter natives
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Gigasoft ProEssential

Unit Sales
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5.87 18.07 12.72 2.74 12.63 18.02 14.98 14.06 12.50 13.53 19.35 15.23
4.39 3.55 9.33 2.19 1.73 7.81 18.63 15.79 18.55 13.26 1.56 1.10
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Conclusions

® RCM modeling very difficult w/o tools
® Graphic environment standard

® OOP improves programming efficiency
@ Databases understanding is valuable

® Third-party controls are important

® |E’scommand of tools providesresear ch
advantages
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