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ABSTRAUT
- ALDEP (Automated Layout Design Program) is a computer program designed

to generate and evaluate layouts based upon the relationships among departments

within the layout. ALDEP constructs several layouts utilizing a random number

generator and a heuristic selection procedure. The layouts resﬁlting from ALDEP

are evaluated and assigned a rating depending. upon the adherence of the layout

to the originally input relationship chart. ALDEP is the only widely utilized
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input into ALDEP is the departmental areas and relationships. ALDEP is written
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ALDEP USER'S GUIDE

ALDEP, an acronym representing Automated Layout Design Program, is
a plant layout construction routine which consists of a selection procedure
and a placement procedure, The selection procedure determines the order
in which departments should enter the layout and the placement procedure
determines the location within the layout where the department should be
positioned. The basis for selection and placement is a relationship chart
which indicates the desired closeness among the departments to be included
with the layout., Detailed information on ALDEP may be obtained from either
of the references stated at the end of this guide.

This guide is divided into three sections. The first section describes
the input format, the second section lists the imput for an exmaple prob-
lem, and the last section lists and interprets ALDEP'S diagnostics.

.
v T

Section 1: Input Format

CARD COLUMN EXPLANATTION
i Date Card ARUN=A name indicating the particular job being run,.
1-4 :

2 Parameter Card

1-4 NMOD=0dd number to start random number generator.
(Note~this number must be changed for succeeding
runs of the same layout data.)

5-6 NCOL(1)=column number to begin placement for first
(top) floor. Usually begin in first column. This
statement places the layout wherever you want it on
the printout sheet. Starting in Col. 1 assures that
the layout will not run out of room since the print-
out starts left and moves right.

7-8 NCOLW(1)=max., column width for sweep for first floor
(Usually allow width of 2 col, assigned at a time)
Do this for all floors.

9-12 NALSQS{1)=squares available on first floor (sq.ft.
on floor)...e.g. if the total area of the layout is
.2160 sq. ft. and DSQ=4 (no. of sq. ft. in square),
then 540 squares will be required. Therefore,
NALSQS(1)=540,

13-16 NWIDE(1)=width of first floor in squares. For
example, from the previous example, if 540 squares
were needed for the layout, then the building
parameters might be 20 sqs. X 27 sgs. Therefore,
NWIDE(1)=20,

17-20 NDEEP(1l)=depth of first floor in squares. From
example above, if 540 squares were required and
NWIDE(1)=20, then NDEEP must equal 27,



NOTE :

NWIDE(X) times NDEEP (X)=NALSQS{X}, X=floor level=l, 2, or 3, These parameters
will give the shape of the building. If an area is to be restricted and it is
desired to include this in the layout, then provisions must be made for the
square feet and the number of squares that this area will consist of. These
squares must be included in NALSQS. For example, suppose that 2000 square ft.
were required for departments ina layout and our layout must be designed around
the lobby which occupies 160 sq. ft. If each sqaure was 4 sq. ft,, then the
lobby would require 40 squares and the departments would require 500 squares.
The total squares would be 540 (500 + 40). Therefore, NALSQS(X)=540 for this
example. The restricted area would be included in the printout under a dummy
department number, In another example, if the total squares required for the
departments were 530, with no restricted areas, and we wish to make this build-
ing layout 20 squares by 27 squares, a dummy department may be created consist-
ing of 10 squares. This dummy department will be in the output layout. It
would be disregarded when the layout is evaluated or rearranged by hand,

CARD COLUMN EXPLANATION
2 21-22 NCOL(2)=as defined before - 2 represents ground floor

23=-24 NCOLW(2)=as defined before
25-28 NALSQS(2)=as defined before
29-32 NWIDE(2)=as defined before
33-36 NDEEP(2)=as defined before
37-38 NCOL(3)=as defined before - 3 represents terrace level
39-40 NCOLW{3)=as defined before
4l-44 NALSQS (3)=as defined before
45-48 NWIDE{3)=as defined before
49-52 NDEEP(3)=as defined before

NOTE

When a floor is not used NCOL(X)=0l, X=1, 2, or 3, and all other values [NDEEP(X),
NWIDE(X), NALSQS(X), NCOLW(X)] are 0. 1If ALDEP is being used for only one floor,
then use ground floor (2nd floor).

2 53-57 D3Q=no. sq. ft, in a square
58-61 RINC=rounding factor to determine squares required
. _ (.6 is commonly used)
62-65 NTIMES=no. of layouts to be tried (20 is suggested maximum)
66-69 NEVTIST=minimum allowable score for acceptance of layout

Use zero as the minimum allowable score on the first run
For the second and succeeding runs, use the maximum layout
score achieved on the preceding runs,

70-72 MUST=minimum dept., preference (Typically, 64 or 16 is used)



3 Format Card
1-8
9~16
17-24

4 to  Square

N+3 Footage Cards

2-4

7-14

BLANK CARD
N+5 to Relationship
2N+4 Cards
1-3
4-66
2N+5 Floor or Area
to 7 Restriction
Cards
1
2-3

4=7

FRMT (1Y=width of first floor plus two, followed by I3
and enclosed in parenthesis (left oriented),..e.g. if
NWIDE{1)=20, then FRMT(1)=(2213)

FRMT (2)=as defined above for first floor, If NWIDE(2)=0,
then FRMT(2)=(2I13)

FRMT (3)=as defined above

IDEPT (J)=dept. no. (3 digit integer)e.g. dept. 1 would be
111 and dept. 12 would be 122

DSQFT (J)=area of dept. in square feet. (decimal in col. 14)
Tf Dept. 1 had 160 sq.ft., then the card would look like
this: 111 160,

There is only one card per department,

ITEMP=Dept, number {(must be 3 digit integer and must
follow rules set above for IDEPT)

IPREFR(I,J)=REL chart values of department with all
other departments., Use S for same department.

DESIG=A, if area om floor is to be assigned (i.e. for area
restrictions). DESIG=F if dept. is to assigned to a
specific floor.
NC=card no. {(more than one card may be required to
specify restricted area. See example below)
KDEPT=dept. no. being assigned or dummy number used to
designate unusable area, For dummy area, use 88
No, Designates

Dock
Elevator
Stairwell

Lobby

Wk

19 Asile

NFLOR=floor to which area is being assigned

NQSQ8=no. of squares to be allotted to restricted areas
KCOL{1)=column assigned

KROW{(1l)=row assigned

KCOL( )=column assigned

KROW( )=row assigned

KCOL{ )=column assigned
KROW( )=row assigned



Next Card . 1 A-—this card used to designate end since no value for KDEPT
or value of O or negative ends data. This card is necessary
whether you are restricting an area or not.

LAST CARD

BLANK CARD

EXAMPLE OF USE OF CARDS

Suppose there is a square area, 16 sqs. x 16 sqs. and it is desired to restrict
an area of 36 sqs. in the lower right hand corner of the layout. The following
data would accomplish thisi

Indicates no. of squares

A01008802036111312131313141315131613071408140914101411141214
A02008802000131414141514161407150815091510151115121513151415151516150716
A03008802000081609161016111612161316141615161616

te.. KROW(27)-—1ndicates row l6...... chetsenaees

: t These 2

teue e KCOL(27)——-Indicates column 08...: numbers
: : represent :
hearmares . JNFLOR=2====TIndicates 2nd floor : 1 square

s AT T E LTS

feevssaseesss NDEPT=88-——-Indicates dummy
dept. no. used to restrict area

feesseenassnnansnnns NC=3~—-————-Tndicates that last
' : card is third card.
NC=1--first card

chsatnasanvares ....DESIG=A----Indicates area on floor
: is being assigned.
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Section 3: ALDEP Diagnostics

1. SET UP ERROR---5Q FOOTAGE CARDS NOT IN SEQUENCE

Either erroneous punched square footage cards or square footape cards
no in sequence,

2, SET UP ERROR-—-8Q, FOOTAGE CARDS GREATER THAN 63 -
Exceeded maximum of 64 departments.

3. SEQUENCE ERROR---PREFERENCE CARDS NOT IN SAME SEQUENCE AS DEPARTMENT
AREA SPECIFICATION CARDS -

Either erroneous punched preference cards or preference cards not in
sequence,

4. LAYOUT ERROR -
Number of departments per floor greater than total number of departments to
be assigned in the layout. This results from a program assignment error,
Evaluate any preassigmments made. If adjustments here are not sufficient
to correct the rum, try combining departments.

5. ASSIGNED DEPARTMENT XX DOES NOT APPEAR IN INVENTORY SUMMARY -
No square footage cards for department XX.

6. THIS CARD IS NOT AN A OR F ASSIGNMENT

Either wrong code punched in card or cards out of sequence,
This message will be followed by a printout of the card.

REFERENCES
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of Industrial Engineers, 25 Technology Park, Norcross, Georgia, 1976,
Chapter 7.




MAGNETIC TAPE KEY

The tape volume contains two files and three tape marks (TM) as shown
below. The DCB information is the same for all files:

DCB=(RECFM=FB,LRECL=80,BLKSIZE=1600)

File 1: ALDEP  source program
EBCDIC
549 card images
28 blocks
™

File 2: Sample input data
EBCDIC
11 card images
i block
™
™




