
103 

on the other hand, requires as little as one punched card 

to recede a data element. 

The need arises for complete documentation because 

IMGRID is a flexible computer system and allows the user 

much freedom in formulating analyses. Most analysis 

procedures include several keyword operations and many 

decisions, which must be recorded in order to explain or 

repeat the analyses. The multiple steps needed to create 

a new data element also need to be recorded in case the 

e l ement is altered or needs changes during the initial 

stream of creation. 

Although the Data Security and Data Element File 

systems are quite simple and direct, they too must be 

documented to prevent the loss of a data element due to 

mis-specification of the element number. An attempt to 

write in Protected Space with a keyword without the 

proper override specification will result in a loss of 

the output values. After the Data Security System limits 

are specified, the system displays the results only upon 

the initial creation. This should be noted for subsequent 

keyword operations to ensure proper file specification. 

The current contents of the Data Element List are displayed 

after each IMGRID submission however. 

IMGRID, as it is operational at USU, makes extensive 

use of study areas with irregular boundaries. The use of 

the Boundary Reject Element should be noted and used where 



applicable to redefine the irregular boundary and ensure 

accurate interval specification using the REDUCE and 

NORMAL keywords. 
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As new methods of remote sensing for data acquisi

tion are perfected, the possibilities of adapting them to 

IMGRID at USU should be explored. These systems may adapt 

easily to the IMGRID P.rogramming System through user 

written subroutines. 

Analyses which are political, sociological, and 

economic should be explored to determine if they can be 

structured for use with IMGRID and broaden the environ

mental nature of the studies presently done. The 

flexibility of IMGRID should accommodate the addition of 

these different study types. 
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APPENDICES 
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Appendix A 

Control Card Sequence 

It is important to have the IMGRID program control 

card decks in the proper sequence to achieve the desired 

results from the analysis procedures. The keyword commands 

have been described in the main body of this thesis. The 

two main card decks will be listed here to ensure proper 

control operation for an IMGRID submission on the Burroughs 

B 6700 computer system . 

The following list is a typical card deck set up 

used for the input of data into the Data Element File. 

2 JOB "BREMER/LA" 
2 USER number/password 
l! CLASS number 
2 FAMILY DISK;USU OTHERWISE PACK 
2 BEGIN 
2 COMPILE XYZ/USFLEX FORTRAN LIBRARY 
2 DATA 

$ SET SEPARATE 
SUBROUTINE USFLEX (IU, IW, IA, IB) 

(remainder of subroutine) 
END 
SUBROUTINE ZFLEX (IU, IW, NR, NC, IA) 

(remainder of subroutine) 
END 

2 BIND IMGRID BINDER 
2 FILE FILE40(MYUSE;IO) 
2 FILE FILESO(MYUSE;IO) 
2 DATA 
HOST IS IMGRID; 
BIND USFLEX FROM XYZ/;; 
BIND ZFLEX FROM XYZ/;; 
BIND XRDWR FROM XYZ/;; 
2 DATA 
OOlSYMBOL 

(symbolism sets) 
OOlUSERSUB 001001 

(irregular outline specification) 

I ~ 



MODEL 
002RENAME 
002USERSUB 002 

(data to be input) 
END 

2 END JOB 
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The following list is the card deck set up used for 

analysis procedures after the initial data elements have 

been stored. 

2 JOB "BREMER/LA" 
2 USER number/password 
2 CLASS number 
2 FAMILY DISK=USU OTHERWISE PACK 
2 BEGIN 
2 RUN IMGRID 
2 FILE FILE40(MYUSE=IO) 
2 FILE FILESO(MYUSE=IO) 
2 DATA 
OOlSYMBOL 

(symbolism sets) 
MODEL 

(keyword procedures for analyses) 

END 
1 END JOB 
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Analysis -- The process of separation of a whole into its 

component elements, in order to define and under

stand those components. 

Card -- An IBM punch card. The card is punched with small 

rectangular holes in a coded form, used to input 

data and instructions to the computer system . 

Card Reader -- The device which translates punched cards 

for use by the computer. 

Cell -- The single unit defined by the rectangular 

coordinate grid system. 

Character -- A symbol interpreted by the computer. 

Computer System -- A set of electronic devices to process 

and manipulate data. 

CPU -- Central Processing Unit. The portion of the 

computer system which performs the mathematical 

and logical operations. The CPU is connected and 

has access to the storage devices where the data 

and programs are stored. 

Data -- A collection of measurements or information to be 

used for an analysis. 

Data Base -- The collection of information used to 

describe an area for the purpose of analysis. 
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Data Element -- A set of information to describe a 

characteristic of a study area- - example: Percent 

Slope. 

Data Element File The memory space (locations) to store 

the data for a study area. 

Data Item -- See Item. 

File A collection of data. 

FORTRAN -- A computer language developed for arithmetic 

manipulation, an acronym from FORmula TRANslation. 

Field -- Area, or set of columns on a punch card . 

Format -- The arrangement of the characters to be read 

by the computer. 

Input -- Instructions or information fed into a computer 

system. 

Integer A whole number, not a fraction or decimal. 

Item -- An attribute or subvariable of a data element. 

Keypunch -- The machine used to punch cards in the code 

which is read by the computer card reader. 

Keyword -- A command or instruction to a subroutine 

designed for a specific operation. 

Line Printer -- The device used to print output as the 

resuft of a computer operation . One line of 

characters is printed at one time. 

Memory -- The storage system used by a computer for 

storing the data and programs used for processing. 

Output -- The results of a computer operation. 



Processing -- The series of actions or operations by a 

computer system. 

Program -- The coded instructions for the computer, 

resulting in a particular operation. 

Read -- The operation of interpreting punch cards or 

retrieving information from a storage source. 

Statement -- A FORTRAN unit similar to a sentence; used 

to instruct or declare. 
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Subroutine -- A subprogram which is available to the main 

program when specifically called. 
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program when specifically called. 



Appendix C 

Selected Bibliography 

Blank, Myron A., "Computers: Their Place in Land Use 
Analysis (An Instructional Manual)," Thesis, 
Utah State University, Logan, Utah, 1974. 

Hanson, Martin H., and Skinner, Patrick N. , "A Land Use 
Impact and Problem Recognition Study, Wellsville 
Canyon- Dry Lake Area, Cache County, Utah," 
Thesis, Utah State Universi t y , Logan, Utah , 
19 73. 

Krietizberg, Charles B., and Shneiderman, Ben, FORTRAN 
Programming, A Spiral Approach, Harcourt, Brace 
Jovanovich, Inc., New York, New York, 1975. 

111 

Meyers, Charles R., Jr., Regional Modeling Abstracts, 
Volumes I, II, III, Oak Ridge National Laboratory, 
ORNL - NSF Environmental Program, Contract No. 
W .7405- eng- 26, October, 1971. 

Murray, Timothy; Rogers, Peter; Sinton, David; Steinitz, 
Carl; Toth, Richard; and Way, Douglas, Honey Hill: 
A Systems Analysis for Planning the Multiple Use 
of Controlled Water Areas, Volume 1, The National 
Techn1cal Informat1on Service, Springfield, 
Virginia, 19 71. 

Sinton, David F., "I.M.G.R.I.D. An Information Manipulation 
System for Grid Cell Data Structures, Users Guide," 
First Draft, Harvard Graduate School of Design, 
Cambridge, Massachusetts, August 29, 1976. 

Toth, Richard E., "An Approach To Principles of Land 
Planning and Design," Final Draft, Harvard 
Graduate School of Design, Cambridge , Massachusetts, 
June, 1972. 


