MULTISTORY -BLOCPLAN for Windows

Introduction

BLOCPLAN isafacility layout systemthat hasbeendevel opedat thelndustrial Engineering
Department of theUniversity of Houstonfor PC persona computer systems.

TheexistingversoncalledBLOCPLAN-WIN isfor singlestory problems. Theversionthat will be
discussedinthismanual handlesproblemswherethedepartmentsareassignedtodifferent sites. We
will refertothisversonasBLOCPLAN-MS. Much of thedatainput isthesameasitwasin
BLOCPLAN-WIN.
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Figurel. —CreditsScreenfor BLOCPLAN-MS

Thisprogramassignsdepartmentsand eval uateslayoutswheredepartmentsareassignedtodifferent
sitesinresponseto user supplieddata.
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INTRODUCTION

The facility layout problem has long been studied by |ndustial Engineers, The
basic problem iz as follows: Given a set-of departments, each department with its
own required area, and a given set of clozeness relationships for each pair of
departments, how should these departments be ananged to optimize the
functioning of the system? There map be constraints on the solutions, such as
the required length to width ratio of the overall lapout area or the LW ratio of
individual departments, or required fized locations for some departments. The
clozeness ielationships between the departments may result from product flow or
fram ather less measureable factars. [t should be emphasized that & 'department’
may refer to a manufacturing cell ar a zingle machine, There cah be several
methods of seorng & layout. BLOCEPLAN iz a PC computer program that develops
and evaluates facility lavouts using several algarithms and scoring procedures.
Single and mulki ztany or gites lapouts can be created.
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Figure2. —Introduction Screen

BLOCPLAN MainMenu

The menu of choicesintheMainMenuisshowninFigure3. Therearesix menuoptions
availabletotheuser. Theuser clicksonthesel ection choiceto causeexecution of theproper option.
Theuser may returntothisMain Menuanumber of timeswhenworkingonalayout. Itallows
him/her tointroduceanew problem, tomodify dataonthecurrent problem, toexaminesinglestory
layouts, toexaminemulti - story layouts, to savethedataon thecurrent problem, or toexit from
BLOCPLAN. After aselectionismadefromtheMain Menu, theuser will bepresentedwithnew
menusand informationthat pertaintothesel ectionthat hasbeen made.
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Figure3. —BLOCPLANMSMainMenuselections.

New Problem (M ain M enu Selection#1)

If theuser wantstointroduceanew problemto BLOCPL AN he/sheusesMain Menu selection
1. TheBLOCPLAN systemwill respondwiththemessagegiveninFigure4.

If theuser indicatesthe problemisonethat hasbeen stored onthedisk, he/sheisgivenalist of the
previoudly stored problemsand the user makesthechoiceof theproblemtobeentered.
Thesystemisasking how thenew problemistobeentered. Theuser makestheappropriate
responseandtheproblem dataisentered. Thestepsindataentry arethesameaspreviously
discussed beginningonpagel. If thenew problemisfromdisk, theproblem dataisenteredand
displayedbeforetheMainMenuisagainshown.
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Figure4. — Problem Source Screen

Theuser will click onhis’her choice. If anexisting problem choiceismade, alist of thesaved
problemswill beshown, andtheuser will click ontheproblem name, andthedataconcerningthe
saved problemwill thenbeentered.
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Figureb. —Department and Areal nformation Screen
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For anew problem, thescreen showninFigure5will bedisplayed. Theuser wouldthentype
inthenameof each department (8 charactersmaximum) inthelayout, andtheareaof each of them.

BLOCPLAN canhandleamaximumof 18 departments. Whenall departmentsandtheir areashave
been entered, theuser would click onthe OK button.

Fgure6 showsthisdisplay for anexampleproblem. Thetotal areafor all thedepartments, the
averagedepartment area, andthestandard deviation of thedepartment areasarecal cul ated by the
systemanddisplayed

Thedatain Figure6wastakenfrom"FacilitiesPlanning” by Tompkinsand White, 1984. The
user may changeany datainthelist of departmentsby ssmply changingthedataonthescreen. the
cursor isplaced onthescreenintheproper position and the dataentered.
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g
g
10
11
12
13
14
15
16
17
18

Average Ares |1DDEID.D Total brea ﬁaﬁ—lﬁ_
Std. Dew. Area: rﬁéﬁg_
Continueg Pririt | Back |

Figure 6. —ExampleProblemData



RdationshipData

BL OCPLAN usestherel ationship codesdescribed by Mutherin™ Systematic L ayout Planning”,
(Muther 1973, CBI Publishing, Boston, Mass). Figure7 showsthescreendisplay after theuser has
furnishedthecodesfor eachof thedepartmental relationships. ThischartiscalledaRe ationship
Chart. Thebottom of thescreen givesalegend of acceptablecodesandtheir definitions. An*A”
indicatesthat itisabsol utely essentia that thetwo departmentshavingthiscodebeadjacent. An“E”
indicatesthat itisessential etc. The* X” codeindicatesthatitisundesirable. BLOCPLAN uses
adjacenciesfor onetypeof layout analysis.

. RELFORM =] E3

RELATIOMSHIF CHART

fz I3 |+ I5s le |7

RECWING b o Il o
MILLING
PRESS

SCR. MCH
ASSEMBLY
PLATING
SHIPPING

8]
8]
8]
8]
|

|=|o]—|=

SO oo —

Enter ar charnge code A = Abzolutely Eszential | = Impartant 1) = Urimpartant
E = Ezzential 0 = Drdinary # = Undesireable

Continue

Print |

Figure7. — ReationshipChart

Figure8givesthenumericworth of each of thesecodes. Theuser can changeany of these
vaues
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Figure8. —NumericV aluesFor Relationship Codes

Figure9displaysthedepartment scoresbased ontherel ationship chart and thenumericval uesfor
each of theadjacency codes.

. Score Yector

Figure9. —Department Scores
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Edit/Adjust DataM enu (M ain M enu Selection#2)

Whentheuser selectsMain Menu Option 2, itindicatesthat he/shewishesto changethedata
that pertainstothecurrent problem. AnEdit/Adjust DataMenuwill thenbepresentedthat contains
theoptionsthat areavailable. Figure 10showsthismenu. A user may examineand/or changethe
department areas, therel ationshipinformation, thelengthtowidthratio of thelayout area, and the
meaterid handlinginf ormation. He/shecana soask for arel ationship chart that isbased solely on
material handlinginformation, andhe/shecanrestoretheoriginal rel ationshipchart whenneeded. The
current L/W ratioand thedimensionsof thelayout outlineareshownin thelower right hand corner of
themenu. Thenumber of previously saved layoutsisal so shownfor theproblem. If theproblemhas
beenloaded fromdisk, theassigned nameof theproblemisal soshown
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Figurel0. —Edit/Adjust DataMenu

Adjust Area/Rée ationship Data( Edit/Adjust DataM enu Sl ection#1)

Selection 1fromtheEdit/Adjust DataM enuallowstheuser to changetheareaand/or the
relationshipinformationcurrently ineffect. After thisoptionissel ected, thedisplay of Figure6
appears, andtheuser isallowedto changeany of thedepartment areas. Thisisfollowedby the
screendisplaysallowingfor changesintherel ationship dataand thescorevectors. Whenall the
required changesaremadethedisplay showninFigures7, 8, and 9 will begiven. Whenthis
sequenceiscompl ete, theEdit/Adjust DataM enuisreturnedtothescreen. It shouldbenotedthat all
layoutsthat havebeen previously saved may now bereviewed under thisnew set of areaand/or
relationshipparameters.



Multistory Layout M enu (M ain M enu Sdl ection#3)

If theuser wantstoinvestigatethemultistory mode (Ref 2,4), for thesolutiontoaproblem,
he/sheshouldrespondwiththisselectiontotheMainMenu. Thedisplay that will thenbegivenis
showninFigure 11.
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Figurell —Multistory Layout Menu(Main Menu Sel ection#3)

Manual Partition (M ultistory M enu Sdl ection#1)

Whenauser placesBL OCPL AN inmultistory modehe/sheisexamininglayoutswhereall of
thedepartmentsarenot required to beonthesamelevel. WhentheManual Partition selectionismade
thefirst promptwill be:

NUMBER OF STORIES (2-6) ?

Theuser isbeingaskedtoindicatethenumber of level s(stories) that he/shewantstouseinthe
problem. Thereisamaximumof six storiest hat canbeused. Usingtheexampleproblem,ifitis
assumed that thenumber of storieshasbeengivenas2, thescreendisplay of Figure12wouldthen
appear.Supposetheuser would liketohave RECVING(Dept 1), SHIPPING (Dept 7), and
ASSEMBLY (Dept 5), ononefloor andtheremaining four departmentsonanother. He/shewould
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respondwiththedepartment numbers(1,7,5) totheprompt in Figure 30, toindi catethosedepartments
aretobeononelevel. Thelegend of thedepartmentsisat the bottom of the screen. Thedepartment
numbersareenteredfor eachfloor/site. Figure13showsthescreendisplay whenthesuggested
assignmentsfor thetwo storieshavebeenentered.

. Manual Partition 2 M=l E3

Enter departments for site / stary 1 || Enter | Mewt Story £ Site:

— Stom / Site:

[Stamy / site 1. |

[Stary / site 2. |

- Departrent

[1. RECVING  [2 MILLING 3. PRESS [4.5CAR.MCH | [5 ASSEMBLY | [E PLATING

[7. SHIFFING

Contirue I Cancel |

Figurel2. — Screendisplay for exampleproblem. Thesystemisaskingfor thefirst partitionof
departments.

. M5 Print Partition
Sioy Areas | AE000 |24DDD | | | |
Actual &rea Difference Factor | 031
Partition Seore OE5 =28/ 43
— Starp / Site:
[Story Asite 7. [12345
[Stary /A site: 2. 87
- Diepartment
[1.RECVING  [2 MILLING 3. PRESS [4 5CR.MCH |5 ASSEMELY  [E PLATING
[7 SHIFFING
Exchange Save |

Figure13. — Screendisplay showingtheass gnmentsfor thetwostories.
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Thedisplay of Figure 13 showstheareasof each of thetwo storiesto be 46,000 sg. ft.
for story #1, and 24,000 sq. ft. for story #2. BLOCPLAN calculatesanActual Area
DifferenceFactor (ADF) for thelayout. Thetotal required areafor all thedepartmentsinthe
exampleis70,000sg. ft.. For atwo story problemthebest possi bl earrangement of
departmentswoul d havetheareaof each story thesame. Thiswouldbeaccomplishedwith
each story having an areaequal to 70,000/2 or 35,000 sg. ft.. The
ADF scorethatiscal culated for amulti -story layout by BLOCPLANis:

ADF=Max [SMax-SMean)/ SMean; (SMean-SMin)/SMean|

where:
SMean=Optimummean areafor each story.
SMax =Maximumstory areafor layout.
SMin =Minimumstory areafor layout.

For theexampleof Figure 13 thevalueof SMax is46,000, SMinis24,000, and SMeanis35,000.
Therefore,

ADF = Max [ (46,000-35,000)/35,000 ; (35,000-24,000)/35,000]
ADF=Max|[ .31,.31]=.31
TheADF scoreisameasureof themaximumdeviationfromtheoptimal story size.

Another measureof theeffectivenessof amultistory layoutisgiveninFigure13andiscalledthe
Partition Score. ThePartition Scoreusesthecurrent Rel ationship Chart andisameasureof how well
thestory assignmentssati sfy therel ationships. It assumesthat departmentsondifferent storieswill not
beadjacent, and al so assumesthat al| departmentson astory will beadjacenttoeach other. Inthe
examplethePartition Scoreis.29. Theadjacencieson Story #1are(1,2), (1,3), (1,4), (1,5,), (2,3),
(2,9),(2,5),(3,4),(3,5),and (4,5). Theadjacency on Story 2is(6,7). Thesum of theadjacenciesfor
Story #1is23.0. For Story #2, the single adjacency scoreis5. Thetotal sumfor thetwo storiesis
23+50r 28. Thetotal of all positiverelationshipsintheREL chart 43. Thereforethenormalized score
would be 28/43 or .65.

Thelower right hand portion of Figure13, showstheoptionsavailabletoauser whena
multistory layout hasbeendevel oped. Theoptionsare"S' for Save, "E" for Exchange, andthereturn
key toget back totheMultistory Menu. If theuser enters"S", thepartition of departmentscurrently on
screenwill besaved, andtheMultistory menuwill again appear onthescreen. If theresponseis"E",
thesystemwill ask for thetwo departmentsthat areto beexchanged. Theuser suppliestheindex
numbersof apair of departmentsto beinterchanged and BLOCPLAN will givethesamedisplay as
showninFigure13, only now theplacesof thetworequested departmentswill switched. All of the
scoringwill now reflect theeffect of theswitch. If theuser usesthereturnkey, theMultistory Menuwill
bereturned.
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Automati cPartition (M ultistory Menu Salection#2)

If theuser wantsBL OCPL AN todecideonthepartitionsof departmentsbetween stories
he/sheshould usethe Automatic Partitionselection. Thesystemwill thenask forthenumber of stories
desiredand AreaDifferenceFactor asillustratedin Figure14.

. Automatic Partition

Mumber of Stanies / Sikes |

M awimurn desired Area Difference Factar [40F) |

Continue Back to Multi-Story Menu

Figurel14. AutomaticPartition Parameters

Thealgorithmsthat areemployed by BLOCPL AN useboththeareasof thedepartmentsandthe
current REL charttoattemptto comeupwitha"good" partition of thedepartmentsfor thestories. In
thisprompt theuser isbeing asked to assign themaximum A DF scorethat can betol erated. Insome
casesBLOCPLAN may not beableto get an ADF assmall astheonerequested. BLOCPLANwill
then makean assignment of departmentsusingitsbest ADF scoreandthe REL charttodevelopa
partition. Figure15 showsthepartitionthat wasobtai ned for theexampl eproblemwhentwostories
wererequested withadesired ADF of .10.

12



. M5 Print Partition
Sty bieas | 22000 |3E!DEID | | | |
Actual Area Difference Factor | 009 Desired Area Difference Factor | o0
Partihion Score 081 =354 43]
— Story £ Sites
[Stary £ it 1. |7ES
[Stary £ site: 2. [42713
- Departments
11: REEVIMNG |2 MILLING |3, PRESS [4.5CR.MCH |5 ASSEMBLY [B FLATING
7. SHIFFIMG
Euchange Save | Frint | Euntlnue

Figure 15. Partitionof departmentsfor exampl e problemfrom Automatic Partition optioninMultistory
menu. Thereguested number of storieswastwo andthedesired ADFwas.10.

By changingthedesired ADFfactor, theuser may obtainapartitionarrangementto placedepartments
indifferentsiteswithvery differentareas.

It can be seenfrom Figure 15 that the system placed departments 7,6, and 5 on onestory and
departments4,2,1, and 3onanother. Theactual ADFwas.09 and the Partition Scorewas.81. The
user cantest theeffect of changingthedesired ADF onthepartitionsobtained withthe Automatic
Partitionoption. Theuser canexchangedepartmentsbetweensitesby usingthe" Exchange" optionor
savethepartitionby usingthe" Save" option.

If the Exchangebuttonispressedthescreenin Figure 16 appears. InFigure 16, departments1and 7
areto beexchanged.
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i, Exchange Between Stones

Figure16. ExchangeDepartments

Theresult of thedepartment exchangeisillustratedinFigure 17.

. M5 Print Partition

Figurel7. Resultsof DepartmentsExchangeBetween Sites
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If the® Save” buttonispressed, thescreenillustratedin Figure 18 appears.

bpwinms

Fartion aved to memany, orginal problen rost sl be saved under main e,

Figure18. SaveMessage

Notethat youmust still savetheproblemfromthemain menuinorder to makeapermanent record of
theconfiguration.

Tableof Saved Partitions(M ultistory M enu Sl ection#3)

Multistory Menu Selection 3 preparesatableof all multistory partitionsthat arecurrently saved.
Figure19showstheformat for theresulting display whenthisoptionissel ected.

. Table of Saved Partitions M=l E
L&YDUT MO, [STORIES/SITES |ADF. DES. |ADF. ACT. |SCORE [~
1 2 0.00 0.03 0:33-30]]
2 2 0.20 0.09 0.81-1
2 5 0.40 0.29 0.07-4
4 2 010 0.09 0:372

Delete Layout Brack to Multi-Store Menu

Figure 19. Tableof saved partitions.
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FromFigure19it canbeseentherewerefour saved partitions: Threewithtwo storiesand one
withfivestories. Thedesired andtheactual ADF scoresareshown. For layoutsthat werecreated
manually, thedesired ADFisnot defined andisshown aszerointhedisplay. Theuser may deletea
saved partition by pressingthedel etelayout button. Theprogramwill thenask for thepartition number
toberemoved. Theuser givesthepartition number and pressesthede etebutton. Thetablethen
reappearswiththepartitionremoved. Theuser canal soreturntothemultistory menu.

Review Saved Partitions(M ultistory M enu Selection#4)

Theuser canreview thesepartitionsby using Multistory Menu Selection4. Whenthisselection
ismade, theprogramwill prompt for astartingpoint asillustratedin Figure 20.

. Review Saved Partitions

Starting point for review |1|

Continue Back to Multi-Stom Menu

Figure20. Starting Point For Reviewing Saved Partitions

Theuser respondswiththepartition number for thestart. For example, assumeauser hassavedfour
partitions, and he/sheonly wantstolook at all of them. Theresponsewouldbe™"1",toindicatethat this

isthedesired starting point. Thesystemwouldthen placePartition#1 onthescreeninthesameformat
asFigurelb.
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