
THESE TERMS GOVERN YOUR USE OF THIS DOCUMENT  
 

Your use of this Ontario Geological Survey document (the “Content”) is governed by the 
terms set out on this page (“Terms of Use”). By downloading this Content, you (the 

“User”) have accepted, and have agreed to be bound by, the Terms of Use. 
 

Content:  This Content is offered by the Province of Ontario’s Ministry of Northern Development and 
Mines (MNDM) as a public service, on an “as-is” basis. Recommendations and statements of opinion 
expressed in the Content are those of the author or authors and are not to be construed as statement of 
government policy. You are solely responsible for your use of the Content. You should not rely on the 
Content for legal advice nor as authoritative in your particular circumstances. Users should verify the 
accuracy and applicability of any Content before acting on it. MNDM does not guarantee, or make any 
warranty express or implied, that the Content is current, accurate, complete or reliable. MNDM is not 
responsible for any damage however caused, which results, directly or indirectly, from your use of the 
Content. MNDM assumes no legal liability or responsibility for the Content whatsoever. 
 
Links to Other Web Sites: This Content may contain links, to Web sites that are not operated by MNDM. 
Linked Web sites may not be available in French. MNDM neither endorses nor assumes any 
responsibility for the safety, accuracy or availability of linked Web sites or the information contained on 
them. The linked Web sites, their operation and content are the responsibility of the person or entity for 
which they were created or maintained (the “Owner”). Both your use of a linked Web site, and your right 
to use or reproduce information or materials from a linked Web site, are subject to the terms of use 
governing that particular Web site. Any comments or inquiries regarding a linked Web site must be 
directed to its Owner. 
 
Copyright:  Canadian and international intellectual property laws protect the Content. Unless otherwise 
indicated, copyright is held by the Queen’s Printer for Ontario. 
 
It is recommended that reference to the Content be made in the following form: <Author’s last name>, 
<Initials> <year of publication>. <Content title>; Ontario Geological Survey, <Content publication series 
and number>, <total number of pages>p. 
 
Use and Reproduction of Content: The Content may be used and reproduced only in accordance with 
applicable intellectual property laws.  Non-commercial use of unsubstantial excerpts of the Content is 
permitted provided that appropriate credit is given and Crown copyright is acknowledged. Any substantial 
reproduction of the Content or any commercial use of all or part of the Content is prohibited without the 
prior written permission of MNDM. Substantial reproduction includes the reproduction of any illustration or 
figure, such as, but not limited to graphs, charts and maps. Commercial use includes commercial 
distribution of the Content, the reproduction of multiple copies of the Content for any purpose whether or 
not commercial, use of the Content in commercial publications, and the creation of value-added products 
using the Content. 
 
Contact:   

FOR FURTHER 
INFORMATION ON PLEASE CONTACT: BY TELEPHONE: BY E-MAIL: 

The Reproduction of 
Content 

MNDM Publication 
Services 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

The Purchase of 
MNDM Publications 

MNDM Publication 
Sales 

Local: (705) 670-5691 
Toll Free: 1-888-415-9845, ext. 

5691 (inside Canada,  
United States) 

Pubsales@ndm.gov.on.ca

Crown Copyright Queen’s Printer Local: (416) 326-2678 
Toll Free: 1-800-668-9938 

(inside Canada,  
United States) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


LES CONDITIONS CI-DESSOUS RÉGISSENT L'UTILISATION DU PRÉSENT DOCUMENT.  
 

Votre utilisation de ce document de la Commission géologique de l'Ontario (le « contenu ») 
est régie par les conditions décrites sur cette page (« conditions d'utilisation »). En 

téléchargeant ce contenu, vous (l'« utilisateur ») signifiez que vous avez accepté d'être lié 
par les présentes conditions d'utilisation. 

 
Contenu : Ce contenu est offert en l'état comme service public par le ministère du Développement du Nord 
et des Mines (MDNM) de la province de l'Ontario. Les recommandations et les opinions exprimées dans le 
contenu sont celles de l'auteur ou des auteurs et ne doivent pas être interprétées comme des énoncés 
officiels de politique gouvernementale. Vous êtes entièrement responsable de l'utilisation que vous en faites. 
Le contenu ne constitue pas une source fiable de conseils juridiques et ne peut en aucun cas faire autorité 
dans votre situation particulière. Les utilisateurs sont tenus de vérifier l'exactitude et l'applicabilité de tout 
contenu avant de l'utiliser. Le MDNM n'offre aucune garantie expresse ou implicite relativement à la mise à 
jour, à l'exactitude, à l'intégralité ou à la fiabilité du contenu. Le MDNM ne peut être tenu responsable de tout 
dommage, quelle qu'en soit la cause, résultant directement ou indirectement de l'utilisation du contenu. Le 
MDNM n'assume aucune responsabilité légale de quelque nature que ce soit en ce qui a trait au contenu. 
 
Liens vers d'autres sites Web : Ce contenu peut comporter des liens vers des sites Web qui ne sont pas 
exploités par le MDNM. Certains de ces sites pourraient ne pas être offerts en français. Le MDNM se 
dégage de toute responsabilité quant à la sûreté, à l'exactitude ou à la disponibilité des sites Web ainsi reliés 
ou à l'information qu'ils contiennent. La responsabilité des sites Web ainsi reliés, de leur exploitation et de 
leur contenu incombe à la personne ou à l'entité pour lesquelles ils ont été créés ou sont entretenus (le 
« propriétaire »). Votre utilisation de ces sites Web ainsi que votre droit d'utiliser ou de reproduire leur 
contenu sont assujettis aux conditions d'utilisation propres à chacun de ces sites. Tout commentaire ou toute 
question concernant l'un de ces sites doivent être adressés au propriétaire du site. 
 
Droits d'auteur : Le contenu est protégé par les lois canadiennes et internationales sur la propriété 
intellectuelle. Sauf indication contraire, les droits d'auteurs appartiennent à l'Imprimeur de la Reine pour 
l'Ontario. 
Nous recommandons de faire paraître ainsi toute référence au contenu : nom de famille de l'auteur, initiales, 
année de publication, titre du document, Commission géologique de l'Ontario, série et numéro de 
publication, nombre de pages. 
 
Utilisation et reproduction du contenu : Le contenu ne peut être utilisé et reproduit qu'en conformité avec 
les lois sur la propriété intellectuelle applicables. L'utilisation de courts extraits du contenu à des fins non 
commerciales est autorisé, à condition de faire une mention de source appropriée reconnaissant les droits 
d'auteurs de la Couronne. Toute reproduction importante du contenu ou toute utilisation, en tout ou en partie, 
du contenu à des fins commerciales est interdite sans l'autorisation écrite préalable du MDNM. Une 
reproduction jugée importante comprend la reproduction de toute illustration ou figure comme les 
graphiques, les diagrammes, les cartes, etc. L'utilisation commerciale comprend la distribution du contenu à 
des fins commerciales, la reproduction de copies multiples du contenu à des fins commerciales ou non, 
l'utilisation du contenu dans des publications commerciales et la création de produits à valeur ajoutée à l'aide 
du contenu. 
 
Renseignements :   

POUR PLUS DE 
RENSEIGNEMENTS SUR VEUILLEZ VOUS 

ADRESSER À : 
PAR TÉLÉPHONE : PAR COURRIEL :  

la reproduction du 
contenu 

Services de 
publication du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

l'achat des 
publications du MDNM 

Vente de publications 
du MDNM 

Local : (705) 670-5691 
Numéro sans frais : 1 888 415-9845, 

poste 5691 (au Canada et aux  
États-Unis) 

Pubsales@ndm.gov.on.ca

les droits d'auteurs de 
la Couronne 

Imprimeur de la 
Reine 

Local : 416 326-2678 
Numéro sans frais : 1 800 668-9938 

(au Canada et aux  
États-Unis) 

Copyright@gov.on.ca

 

mailto:Pubsales@ndm.gov.on.ca
mailto:Pubsales@ndm.gov.on.ca
mailto:Copyright@gov.on.ca


O OMNR-OGS 1984

Ministry Of Hon. Alan W. Pope
a., . . Minister
Natural

John R. Sloan 
Resources Deputy Minister

Ontario

ONTARIO GEOLOGICAL SUREST 

Open File Report 5501

Exploration Technology Development Fund

Grant No. 031

Development of a Portable System for Processing of

Technical and Scientific Measurements

Jack Dodds, Huntec (70) Ltd.

1984

THIS PROJECT WAS FUNDED EOT THE BOARD OF INDUSTRIAL LEADERSHIP 
AND DEVELOPMENT (BUD) PROGRAM.

Parts of this publication may be quoted if credit is given. 
It is recommended that reference to this report be made in 
the following form:

Dodds, Jack, Huntec (70) Ltd.

1984: Development of a Portable System for Processing of 
Technical and Scientific Measurements, Exploration 
Technology Development Fund Grant No. 031, Ontario 
Geological Survey Open File Report 5501,. 266p.





Ontario Geological Survey 

OPEN FILE REPORT

Open file reports are made available to the public subject to the following conditions:

This report is unedited. Discrepancies may occur for which the Ontario Geological Survey does 
not assume liability. Recommendations and statements of opinion expressed are those of the author or 
authors and are not to be construed as statements of government policy.

Open file copies may be read at the following locations:

Mines Library
Ontario Ministry of Natural Resources
8th Floor, 77 Grenvffle Street, Toronto

The office of the Regional or Resident Geologist in whose district the area covered by 
this report is located.

Handwritten notes and sketches may be made from this report. Check with the Library or Region 
al or Resident Geologist's office as to whether there is a copy of this report that may be borrowed. 
The Library or Regional or Resident Geologist's office will also give you information on copying ar 
rangements. A copy of this report is available for Inter*Library Loan.

This report is on file in the Regional or Resident Geologists' office(s) located at:

All Resident/Itegional Geologists 1 Offices.

The right to reproduce this report is reserved by the Ontario Ministry of Natural Resources. 
Permission for other reproductions must be obtained in writing from the Director, Ontario Geological 
Survey.

"s.

V/G. Milne, Director 
Ontario Geological Survey

111





EXPLORATION TECHNOLOGY DEVELOPMENT FUND

Final Research Report 

Foreword

The Exploration Technology Development Program was created 
in the Fall of 1981 as part of the Ontario Government's Board 
of Industrial Leadership and Development program to assist in 
areas of mineral exploration and research. The intention of this 
program is to encourage the advancement of exploration geophysics 
and geochemistry through mission-oriented joint ventures with 
industry.

It is the intent of this Program to finance 60 percent of 
approved project activities to a maximum government contribution 
of SlSOfOOO/year.

A requirement of the Exploration Technology Development 
Program is that grant recipients submit a final report concerning 
project activities while receiving a grant. A final report is 
defined as a comprehensive summary stating the findings obtained 
during the tenure of the grant, together with supporting data.

It is not the intent of the Ontario Geological Survey to 
formally publish the final reports for wide distribution but rather 
to encourage the recipients of grants to seek publication in 
appropriate scientific journals whenever possible. The Survey, 
however, also has an obligation to ensure that the results of the 
research are made available to the public at an early date. 
Although final reports are the property of the applicants and the 
sponsoring agencies, they may also be placed on open file. This 
report is intended to meet this obligation.

No attempt has been made to edit the report, the technical 
content of which is entirely the responsibility of the authors.

V.G. Milne
Director
Ontario Geological Survey.





DEVELOPMENT OF A PORTABLE SYSTEM

FOR 

PROCESSING OF TECHNICAL AND SCIENTIFIC MEASUREMENTS

Abstract

1.0 INTRODUCTION 2

2.0 FUNCTIONAL ASPECTS 2

2.1 Capabilities 2
2.2 Operator Interface 5

3.0 IMPLEMENTATION 7

3.1 Hardware 7
3.2 Operating System 8
3.3 Program Language 8
3.4 Database Library 9
3.5 Input and Screen Handler Libraries 11
3.6 Core Graphics Library 11

13

5.0 MARKETING 15 

6.0 CONCLUSIONS 16 

REFERENCES

APPENDICES

A. Geoport - Design Philosophy
B. Environmental Test Specification
C. Geoport Brochure
D. GeoPort User's Reference Manual: Core Software (Draft)

vii





ABSTRACT

A general purpose portable hardware/software system for processing of technical 

and scientific measurements has been designed. It stores information in one or 

more database structures which can be efficiently accessed (in a variety of ways), 

edited, listed, and displayed graphically. The operator interface is consistent 

across all programs and permits simple operations to be performed, with little 

input, while maintaining flexibility for the sophisticated user. The system has been 

implemented on an 8-bit microcomputer. A high level language together with 

hardware independent device handlers are used to enhance the portability of the 

software. The development was carried out using a technical writer as both the 

author of functional specifications and a representative of the user. As a result, 

documentation has been completed to schedule, the system's functions are 

implemented in a consistent manner, and the software has been thoroughly tested.
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1.0 INTRODUCTION

This report reviews the work undertaken to develop a field-portable computer 

system called Geoport for the processing of geophysical data. This work was 

initially undertaken by Huntec (70) Limited in order to meet a perceived need for 

such a product among field geophyicists. Funding, in the form of an Exploration 

Technology Development Fund grant, was later obtained from the Government of 

Ontario. The planned development included microcomputer hardware, a "Core 

Software" package having general applicability, and specific applications software. 

The project was shelved in mid-1983 due to market conditions in the minerals 

exploration market. At this point the hardware and core software were essentially 

complete.

The rationale for the product design has been presented elsewhere (App. A). This 

report discusses the details of the system's functions, the manner in which they 

were implemented, and the management approach used to ensure that the technical 

goals of the project were met.

2.0 FUNCTIONAL ASPECTS

The software capabilities and user interface are described in Appendix D, the 

User's Reference Manual.

2.1 Capabilities

The Geoport system is intended to allow the user to do all of his data 

handling on the computer. This implies that the system must be able 

to accept, process, and output data. But it also has general 

implications for the data-handling capability of the system; the ability 

to access a particular item of data or group of items. These overall 

capabilities are provided by the data base, its associated access keys, 

and condition sets, and the field modes of the processing program.
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A database, in the Geoport context, is a structured body of 

information. For each database, the user defines a number (up to 50) 

of distinct classes of data, each of which has a name. The database 

consists of records, with each record containing one data item of each 

class. These data items are called fields, and the associated names 

are called field names. A field may contain one or more subfields, and 

each subfield may take on a value, either "blank" or a real number.

In order to quickly find a record, some groups of fields are identified 

by the user as "access keys'*. Given the values of the fields in an 

access key, the system can go directly to the record having those field 

values. It can then efficiently find the successor and predecessor 

records, just as if the database records had been sorted in order of the 

access key. Up to five different access keys can be defined when a 

database is created.

When the database is used, a subset of the records contained in it can 

be selected by means of a condition set. Each condition tests the 

value in a field. Only records which fulfill all conditions in the set are 

processed.

The records selected can be processed in a variety of ways. Data in 

machine readable form may be input to a database. This is done by an 

Input program which associates each input item with a field name 

according to its position in the input data stream. The input function, 

as well as an editing function, can also be performed manually using an 

Edit program. This program displays a screen full of data with each 

line corresponding to a record of the database and each column 

corresponding to a field of the database. Calculations can be 

performed on the data in a record by means of the Formula program. 

The user specifies an algorithm or formula much as he would for a 

programmable calculator, and the algorithm is applied to each record.
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Records can be written on the line printer by use of the List program, 

which provides flexible formatting of the displayed fields, headings, 

and paging.

A graphical display of the data is frequently most effective for a 

technical user. The GeoPort Map program and Graph program provide 

a generalized capability for graphical display. The Graph program is 

designed to display one or more dependent variables as functions of 

one independent variable, while the Map program displays one or more 

dependent variables or functions of two independent variables. The 

user may specify the fields of his choice for use as these variables. 

Also, when a field has multiple subfields, the Graph program can plot 

the subfield as a function of the index. Both programs can display 

data as a printed number (this is called "posting") or as a graph. All 

three options make the Graph and Map programs flexible enough to 

solve most graphical data display problems.

More flexibility is provided by interesting connections between the 

access keys of the database and the functioning of the Graph and Map 

programs. When data is graphed the user may specify that data points 

are to be connected by a continuous line. The order in which the 

points are plotted then becomes important, and can be established by 

specifying the appropriate access key. The access key is also used to 

provide for a multiple-plot capability. The user may select actions to 

be taken when a specified field of the access key changes in value. 

For example, he may instruct the program to move to a new plotting 

area and begin a new graph when (ho most significant field in the 

access key changes value. With P is feature, the user can obtain 

several graphs, each one displaying several variables as a function of 

one or two variables.

The Map program presently displays data by posting or by graphing. 

The graphing technique presents somo problems, since there are two
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independent and one dependent variables, for a total of three, but only 
two dimensions on the plotted output. The technique can be used 

satisfactorily when the data is grouped into subsets, with the two 

independent variables of each subset defining points positioned in a 

more or less straight line across the page. This line then forms the x- 
axis of a graph upon which the dependent variable is plotted. It would 

be desirable to enhance the Map program to provide a contour mapping 

option, which would be used when the points representing the 

independent variables are randomly positioned on the plot.

2.2 Operator Interface

The design of the system required a trade-off between the ease of use 

and flexibility. The operator interface was designed so that simple 
functions could be performed with as little user input as possible, and 

without reference to notes or manuals. After the system is initialized, 

the user is presented with a screen containing a menu inviting him to 

select a program. There are two kinds of programs, "Core Software" 
programs and "Applications*1 programs, and both are explicitly named. 

Having selected a program, the user can move through various "modes" 

(mostly optional) to specify parameters to the program. In most cases, 

he will finish by entering a "Go" mode in which the program actually 

executes the processing specified in the other modes.

In each mode, a specific screen format is presented to the user. In 

general, the screen consists of an information area, a menu, and a 

table with several columns. The user specifies parameter or 
processing options by moving a cursor to a location in the table and 

typing the desired value. In many cases, the filling of one location in 
the table causes default values to be entered in other locations. The 

user is assisted by data displayed in the information area, which may 
give permissible parameter values, for example. He may revise 

entries in the table at will until he arrives at the desired combination. 
Then he selects another mode from the menu and the program enters 

the new mode.
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In order to relieve the user from the task of repeatedly entering 
complex sets of parameters, the contents of most modes can be 

permanently saved, to be recalled when needed at a later time. A 

"Help key" facility was also planned for the system, but is not 

presently implemented.
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3.0 IMPLEMENTATION

3.1 Hardware

The microcomputer uses a Z80A processor, has 64 Kbytes of memory, 

and is Multibus compatible. Peripherals include a 5.5 Mbyte 

Winchester disk, an 0.3 Mbyte floppy disk, a graphics screen 

controller, a dot matrix printer, an RS232 interface and an 

ANSI/ECMA compatible digital cassette tape reader. The IEEE 696 

standard Multibus was selected to permit a variety of peripherals to be 

interfaced to the system and to allow for eventual replacement of the 

8-bit Z80A processor with a more powerful CPU. The capacity of the 

5.5 Mbyte disk was considered essential to permit data to be 

permanently stored in the system rather than being accessed on 

several removable disks. The cassette tape reader was included for 

compatibility with Huntec's data collection hardware, while the RS232 

interface provides accessibility to a broad range of data collection 

equipment.

The selection of the graphics screen controller and printer presented 

some special problems. Both types of device construct graphic 

displays out of a regular grid of dots, with each dot either being on 

(black on the printer, illuminated on the screen), or off (vice versa). 

We wished to provide the user with device-independent plotting 

software, able to display either on the printer or the screen, or to 

store the matrix of dots on disk for later display with or without a 900 

rotation. Furthermore, a Print function (which would copy the screen 

to the printer) had been specified, as well as the ability to save the 

screen image on disk. These specifications led logically to the 

requirement for a screen and printer having roughly the'same width, in 

pixels. More difficult, square pixels were required. That is, to 

prevent distortion of shape when moving from one medium to another, 

or when rotating an image 90O, the number of pixels per centimeter
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had to be the same in the horizontal direction as in the vertical 

direction, on any one device. This requirement eliminated most 

candidate devices. The Epson MX82 printer and Monolithic MSC8102 

screen controller were selected. The MX82 has 28.4 pixels/cm 

horizontally and vertically, with a total width of 576 pixels. The 

MSC8102 display is 480 pixels high by 640 pixels wide, which gives 
square pixels when displayed on a standard 4:3 input ratio screen. We 

found that the MSC8102 produced a slow, low quality display when used 

in the alphanumeric mode, so that ultimately the microcomputer's 

original screen controller was used to generate alphanumeric displays 

and the MSC8102 was dedicated to graphics displays. A simple device 

was designed to switch the monitor from one controller to the other.

The hardware was housed in a combination transit case/work table, 

which is illustrated in Appendix C. Environmental tests on the 
complete package were performed (specified in Appendix B) and 

showed that while the computer system components were sufficiently 
robust, the case was not. Improvements were made to the case as a 

result.

3.2 Operating System

The CP/M 2.2 operating system (Ref. 1) was an easy choice. It is 

widely used, well supported, and available.

3.3 Programming Languages and Techniques
An early decision was made to use the Pascal language. This would 

permit conversion of the software to run on a variety of computer 

systems. The specific compiler was Ithaca Intersystems Pascal/Z, 
(Ref. 2) selected on the basis of availability. While this compiler did 

the job, it had a variety of problems which slowed progress: symbol 

table size was limited; separate compilation of procedures was handled 

in a clumsy fashion which aggravated the symbol table size problem; 
and the object modules generated had minor incompatibilities with the 
Microsoft standard. It is clear that Pascal MT+ from Digital Research 

would have been a better choice.
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The load modules for the GeoPort programs were large and required 

extensive overlaying. The overlay capability of Pascal/Z was not 

adequate. Fortunately, a sophisticated overlaying linker, "Lynx", was 
available (Ref. 3). It permitted multiple overlay regions, hierarchical 
overlay structures, and automatic loading. Some difficulties were 

encountered in integrating it with the Pascal/Z system, and these 

required several weeks of analysis to solve. Once working, it became 

an indispensable programming tool.

As an implementation language, Pascal proved to be adequate in most 

respects. Assembly language was used sparingly in some bit- 

manipulation routines which formed part of the Core Graphics system. 

It was also used to generate tables of constants which specified screen 

formats to the screen handler (see Section 3.5). When a call to an 
operating system routine, or direct input/output to a hardware port 

was required, three Pascal-callable assembler procedures, "Call", 

"Portln", and "PortOut" were used. This minimized the volume of 
assembler code. Pascal code was written using a set of indenting rules 

designed to eliminate the need for flowcharts and to make the code 

self-documenting.

Database Library
All operations on the data stored in a GeoPort system are performed 

through the Database library of Pascal procedures. While various 

database packages are commercially available, the decision was made 

to write a simple package so that source code would be available for 
conversion to other products. This permitted us to include only those 
features essential to this application. Each database is limited to 

records of one format, consisting of fields which are real numbers or 
arrays of reals. Each field has an alphanumeric name. Fields may 

take a "blank" value which is implemented as a specified real number. 

Up to five access keys can be defined on a database. Each consists of
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up to 10 fields, with each field ordered in ascending or descending 

sequence and taking precedence over the next field. Fields, record 
formats, and access keys are specified when the database is created, 

and all necessry descriptive information for these entities is stored 

within the database itself.

Each access key is implemented using a balanced tree technique to 

link records together (Ref. *). When a record is entered into the 

database, it is linked into the tree corresponding to each of the access 

keys. The balanced tree technique does not permit efficient deletion 

of records, so deletion is accomplished by flagging the deleted record. 
Although a B*-tree implementation would be more efficient in some 

respects, the balanced tree approach was adopted because the 

simplicity of the code required was considered an advantage in a 

microcomputer environment. Possible implementations involving 

separate directories were similarly rejected because of the increased 

complexity of the program and data structures that would have been 

required. Access techniques involving hashing were rejected because 
of the requirement to efficiently access the neighbours of a given 

record in order of access key.

The Database package provides facilities to allocate, insert, and 

delete records; to locate a record given a key; to locate the predessor 
or successor of the current record; to read or update a field given 
either its alphanumeric name or its position in the record; to access 
the self-descriptive information in the database; to make visible only 

those records which fulfill a stated set of conditions; and so on. It also 

provides facilities which are important to the GeoPort application. 

Specifically, the database defines a permissible range, a default scale 

factor, unit name, print format, and plotting parameters for each 
field. The Database package enforces the range limits. The GeoPort 

system uses the other data to provide default parameters for the 

display of data. The unit and scale factor feature permits the GeoPort 

system to attach physical units to the data (e.g. meter, second), to
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always store data and perform calculations in the fundamental unit, 

and to automatically display it in a derived unit (e.g. km, ms). The 
Database package also permits multiple databases to be open at once.

3.5 Input and Screen Handler Libraries

These libraries of Pascal procedures serve two functions. They are 

used by all GeoPort programs to implement the interface with the 

user, thereby ensuring that the user interface is consistent. And, they 

localize those aspects of the keyboard and screen interface which are 

hardware dependent.

The Input Library includes procedures for inputting characters, strings, 

integers, and reals in a standard way, for the output of characters and 

lines, and for positioning the cursor. The library interprets special 
characters and translates them them into a standard set. It provides 
the programmer with the capability to insert lines, delete lines, do 

partial-screen scrolling, and access the current contents of the screen. 

Although the screen hardware now in use does not have these 

capabilities, they are implemented in the Input Library.

The Screen Handler Library implements the table-filling type of user 

interface described in Section 2.2, includes facilities for type and 
range checking of parameters, and also permits the programmer to 

exit to his own code to validate parameters. It is table-driven, with 

each screen mode requiring a different table.

3.6 Core Graphics Library
The Core Graphics Library provides a device-independent interface to 

the various possible graphics output devices which are supported by 

GeoPort. It was derived from the proposed Core Graphics Standard 
(Ref. 5) but is modified and greatly simplified by comparison.
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The library (and therefore GeoPort) can support three output devices: 

the screen, the dot matrix printer, and a pen plotter (currently the 

Hewlett-Packard line is supported). The dot matrix printer is limited 

in that the paper can only move in one direction through the printer. 

In order to eliminate this problem, plots can be written to a "raster 

file", which constitutes a fourth plot device, although it cannot be 

directly observed. In such a file, each record is a bit-map of the pixels 

in a rectangular area (presently 32 x 6* pixels). The file size is limited 

only by device capacity, and graphics can be drawn anywhere on the 

virtual plotting surface at any time. After completion, the plot can be 

dumped to the printer. If necessary, the raster file can be larger than 

the 576 pixel width of the printer page. The raster file is then dumped 

in several strips. Any or all plot devices can be enabled during 

generation of a plot, with different scale factors and rotations 

(multiples of 90O) specified for each. Thus the programmer need not 

consider the characteristics of the target device.

The Core Graphics package provides capabilities to draw markers, 

lines, and characters; to scale and rotate text; and provides partial 

support for different colours, line widths, and line styles.
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*.0 PROJECT MANAGEMENT

The project was executed by a team consisting of a project leader, a senior 

programmer/analyst, a junior programmer/analyst, and a technical writer. In 

addition, some parts of the project were subcontracted to a software consultant 

and an industrial designer.

One important aspect of the project was the need for a "friendly" user interface 

and for good documentation. This goal was promoted by informally involving the 

complete team in the software development process. The project leader acted as 

system architect and initiated the creation of each program by preparing a brief 

outline of the required capabilities and structure. The technical writer would then 

expand this outline into a complete user's reference manual for the program. In 

doing so, he would ensure that the user interface was consistent with other 

programs in the system and was charged with representing the end user's point of 

view in the design process.

The draft user's reference manual provided the programmer/analyst with an 

unusually detailed statement of the functional specification of the program. If 

there were implementation problems in meeting this functional specification, 

informal discussion between the technical writer, project leader, and programmers 

would resolve the difficulty, and program design would proceed.

Following the testing of the program by the programmers, it would be released to 

the technical writer. He would check its .operation against the user's reference 

manual and use it to generate examples for inclusion in the documentation. 

Deficiencies would be noted for correction by the programmer.

This process ensured that;

User interfaces were consistent and their details could be 

modified before the program was written;

The programmer always had a detailed functional 

specification to follow;

The software was effectively tested;
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The documentation and the program debugging were 

completed simultaneously.

In our opinion, good documentation and a consistent user interface would not have 

been achieved without this organization.
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5.0 MARKETING

Upon completion of the Core Software package, the GeoPort system was 

announced to the geophysical industry by means of a brochure (App. C), 

newsletters, mailings, trade shows, and by direct contact with customers. An 

introductory course complete with "hands-on" contact with the system was 
arranged for some potential customers, and a system was loaned to two other 

groups.

No sales resulted from this marketing effort. (At the same time, sales of survey 

equipment to the mineral exploration industry were also at a standstill.) Potential 

customers had positive comments, and particularly liked the ability to sort data in 

multiple ways and the convenience of the full screen Edit program. Three 
important negative features were identified by users: the system was thought to 

be too slow, too expensive, and perhaps too complex.

We concluded, based on these reactions, that potential customers would be much 

more likely to use GeoPort if it could be marketed in a way which did not require a 

large front-end investment. We therefore investigated the installation of GeoPort 
as a proprietary software package on a world-wide network of timesharing 

computers. We met with a positive response from the timesharing service. The 
service assessed the package and felt that its potential justified an investment on 
their part to provide associated sales literature and marketing at their expense. 

However, costs of conversion to their mainframe would have to be borne by 
Huntec, and no such funds were available in the company at this time.

Due to the uncertain nature of the market, the company elected to put the 

GeoPort system "on the shelf". It is evident that rapid advance in microcomputer 
technology may soon make it possible to replace the GeoPort hardware with a 

much faster 16 bit processor at lower cost than the present hardware. This will 
answer two significant obstacles to the marketing of the system. It is hoped that 

these developments, combined with a resurgence in the mineral exploration 

industry, will ultimately make the product more marketable.
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6.0 CONCLUSION

From the engineering point of view, the techniques which were used (the standard 

computer bus, high level language, database, device independent graphics, and the 

table-filling operator interface) resulted in a successful implementation of the 

desired capabilities. AU programs in the set which was originally designated as the 

Core Software package, were completed. In some cases they were enhanced. At 

the time of project termination, no applications software had been created for the 

system. Technically the work which was completed successfully met the objectives 

stated in our proposal.

We did not meet with success in marketing the result of the effort. To a large 

degree, this can be attributed to the downturn in the mineral exploration industry 

which was to have been the primary market for the system. An upturn in mineral 

exploration, combined with continuing developments in the personal computer 

industry may once more make the GeoPort product viable. The product could be 

made more attractive by installing the software on a smaller, cheaper, and faster 

portable computer. Such. hardware is now becoming available. Thanks to the 

structure of the GeoPort software, conversion to the new hardware would be 

straightforward. To make the product complete, however, it would be necessary to 

add applications software to the system as was originally intended.

The GeoPort project has not yet made its intended contribution to the 

effectiveness of exploration work. The project has demonstrated that a 

sophisticated general-purpose data handling system can be implemented on a 

microcomputer, and the software continues to be available for use when the 

market situation improves.
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THE DESIGN PHILOSOPHY OF THE 

GEOPORTTM FIELD COMPUTER SYSTEM*

by D.J. Dodds

Huntec (70) Limited
2130 Lawrence Avenue, East

Scarborough, Ontario
M1R 5C7

Huntec is a manufacturer of geophysical survey equipment, including induced 
polarization equipment. We are presently marketing a new field computer system 
for the processing of geophysical data. We see a need for this kind of a system in 
order to reduce the turnaround times, workload, and cost of reducing and 
interpreting the large amounts of data which are being generated by the new 
digital survey equipment (see Figure 1). There are real difficulties in providing a 
system which will be effective in achieving those goals. It's essential to provide a 
computer which will function in a field environment, but that is only the beginning. 
To make the system effective, software must be available which is relevant to the 
application and is easily usable by geophysical technicians who may not be 
computer programmers. Developing new software, and even converting existing 
software, is expensive, and the geophysical market is small. This software will 
quickly become obsolete if it runs only on one type of computer hardware, or if it 
processes only the data produced by a particular survey instrument. Obsolescence 
is also a problem with the microcomputer hardware itself. Obsolescence makes 
systems more expensive by making it necessary to amortize development costs 
over a small number of units. Our solution is to produce one software system 
which is aimed at the broadest possible market and which performs the functions 
which all kinds of geophysical data reduction have in common: storing, editing, 
graphing, and mapping. The idea is to reduce the size and cost of programs needed 
for specific geophysical calculations by providing for the common features of ail 
such programs in a single "core software" system.

*Presented at a meeting of the British Columbia Geophysical Society, Vancouver, 
B.C. - February 18, 1982 .
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GeoPort stores separate databases (files)

NAME

Each database has a name (label)

V

tmfe

ex. o
*.n.* 
C**, a 
C*!.* 
CM. 4.
***. j 
CM. C 
C*.. 7 **S

4*
61

"7

l. 1C. 

i.Ct

6.1* 
0.76

ISO f

Each databasecontains identical recorc 
(Printed forms)

Records consist of several named fields 
containing data (figures)

Figure 2

A database is a collection of information which is stored permanently in a 
computer, together with the means to access the data efficiently.
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\CONTROlJ

Figure l

Timely processing and interpretation of data can improve survey effectiveness by 
providing good quality control and by allowing survey specifications to be adapted in 
response to observed results.
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INPUT OUTPUT

EDIT
GENERALIZED 
GRAPHICS

COMPUTE AND 
STORE DERIVED 
PARAMETERS

INTERPRETIVE 
MODELLING

Figure 3

The requirement to input, output, edit, and display data is common to all 
geophysical technique. Calculations and interpretive modelling are application 
specific.
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The design of the core software is derived from the concept of a database. A 
database is a collection of information which is stored permanently in the 
computer, together with information which allows any item in the database to be 
accessed quickly and efficiently. The computer can store several databases. Each 
one has its own definite structure. It is made up of many records of identical 
format; one for each survey station, for example. If the database is analogous to a 
file folder, the records are analogous to identical forms in that folder. The 
database structure specifies names for the fields which are present in each record. 
Records can be freely added or changed. At any time, the records in the database 
can be accessed automatically and efficiently in a sequence determined by the 
contents of some specified fields, known collectively as an access key. Structures 
which permit the use of several access keys can exist simultaneously in the 
database.

The software which we are developing will let the user scroll through the database 
using the video display screen, add or update records, produce tabulated listings, 
and plot or map/data. The plot and map programs are general: the user simply 
specifies the names of the fields to be used as x, y, and z coordinates. Therefore 
he can tailor the software to a new application by specifying the number of fields 
and their names, and use the general edit, list, plot, and map programs to access 
the database and display its contents. He also has the capability, if he wishes, to 
write his own software to access and add to a database. This generality will let 
each user apply the software to all types of survey data.

Huntec will also create software for specific geophysical data reduction and 
interpretation problems. The unifying database concept provides a core around 
which all application software can be based. Data entry, editing, and display can 
be handled by the core software, leaving the specific calculations required in any 
one application to be programmed with relatively simple software which accesses 
the required database fields and stores derived parameters back in the database. 
Our intentions are to support our own equipment first, for example, with cole-cole 
modelling and similar interpretation programs. V/e will add software to enter data 
from other manufacturers' digital survey equipment into databases and to do data 
reduction and interpretation of gravity, magnetic and EM surveys.

Good documentation and ease of use are essential characteristics of the system. 
Figure 4 is from a first draft of the tutorial manual for the system. It represents 
the quality of documentation which will be provided.

GeoPort is primarily a software product. Nevertheless, Huntec will provide 
reliable, rugged hardware to run the softv/are system. The basic hardware consists 
of four components. The computer console and keyboard is built to our 
specification by a manufacturer experienced in the microcomputer field. To 
promote ease of use, it includes a CRT screen with graphic capability. A 5 Mbyte 
5 inch hard disk is provided. We feel that the capacity and speed of this type of 
disk is essential to make the database software work efficiently. There is a 5 inch 
floppy disk backup. The console will also include a standard RS232 interface, 
which can be used to connect to much of the survey equipment which is available 
today.

As well as the computer console, there is a tape reader for input from equipment 
which records on cassette tapes, and a dot matrix printer with full graphics 
capability. This is the standard graphics output device, but a pen-type plotter
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interface is also available for high quality graphic output on any of the Hewlett- 
Packard plotters. A digitizing pad will optionally be available. AU of the 
equipment is housed in a compact transit case which opens up for use as a desk.

To reduce the obsolescence problem, virtually all of the software is being coded in 
Pascal. The bulk of the plotting software will be device-independent, with just a 
small driver tailoring it to each output device, whether it be screen, plotter, or 
printer. Unlike the screen and digital plotter, the printer cannot move up the page. 
To achieve device independence we are using the hard disk to "rasterize" the 
printer output. On the hardware side the computer processor, memory, and 
interfaces are connected via the Multibus, which is an IEEE standard. This will let 
us unplug the present processor, which is a Z8Q, and plug in more memory and a 
faster processor when we find we need added number crunching power. Another 
possibility is installation of the software on a timesharing system for use by anyone 
who has a graphic terminal.

Looking into the future, it appears that mathematical modelling will be used to an 
even greater extent than it is today in the interpretation of geophysical data. Our 
aim is to provide a consistent software system with a sophisticated user interface, 
which will make automated data reduction and modelling accessible to 
geophysicists who are not programmers. The software, and its associated 
hardware, will be protected against obsolescence in a variety of ways. This will 
permit us to offer it at reasonable cost, and will make it unnecessary for the user 
to repeatedly learn how to use new software. With these features, we expect that 
the GeoPort system will grow to be as useful to the geophysicist as the survey 
equipment itself.
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c Section S s

5. l General

The Database Edit program is used to acid to, delete from, or 
change the information in a database. The program is divided 
into several parts or modes, and the most important of these is 
the Dis2.Lay. Mode- The Display mode puts the contents of a 
database on the screen, where you can examine and modify the data 
directly.

To activate the Database Edit program from main-menu, enter

Cmoda3 E

5.2 Selecting a Database by Marne

When activated, the Edit program Mill display a list of 
available databases on the screen, and ask you to select one by 
printing

DATABASE NAME?

at the bottom of the screen. If there are many databases on the 
system, not all of their names may be displayed at once. Press 
Cscroll3 Cup3 to display the next set of names in the list 
(repeat if necessary). Press Cscroll3 Cdown3 to display the 
previous set of names.

When you know the name of the database you want to edit, 
enter the name followed by Creturn3. If you make a mistake 
during entry, use [backspace] to correct it.

The Edit program will check that the database you have 
selected is available. If the database na.r.e you have entered is 
not on the current list of available databases, BeoPort will ask 
you to try another one by printing

"database name" NOT AVAILABLE. TRY AGAIN? 

Once you have selected an available database, the message

"database name" IS VALID. YOU MAY PRESS tnode] TO CONTINUE 
OR ENTER A DIFFERENT DATABASE NAME.

will be displayed. Following these instructions, you nay change 
your selection Uf you have selected the virong database), by 
typing a new database name followed by [return}. If your 
selection is OK the way it is, press C.^cde3 to see the modes 
menu. To activate a node, you may then type the first letter of 
the mode's name.

Figure 4. Some sample documentation.
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HUNTEC C 70) LIMITED

WORK STATEMENT 

ENVIRONMENTAL TESTING - GEOPORT SYSTEM

1. General

Ontario Research Foundation (O.R.F.) shall perform the work described 
in section 6 for Huntec C70) Limited (Huntec). The work shall be 
performed under the direction of Walter G. Sorcka. Huntec may, at its 
option, terminate work under this work statement at any time, in which 
case charges will only be payable for work actually done by O.R.F.

2. Progress Reports

O.R.F. shall make a verbal progress report to Jack Dodds, Huntec, at 
the completion of the work described in each subsection of section 6.

3. Documentation and Final Report

Upon completion of the specified work, O.R.F. shall provide copies of 
all technicians' notes to Huntec, and shall provide a brief final 
report summarizing test results generally, and giving a complete 
description of the conditions under which any physical or functional 
failures of the GeoPort system were observed.

4. Timetable

The initial evaluation (6.2) has been performed already and is included 
here for the sake of completeness. Experimental work fer test 6.3 shall 
be performed between May 31 and June 4 and the remainder of the work 
shall be performed in two one-week periods prior to July 15, 19S2. The 
final report shall be delivered before July 15, 1932.

5. Facilities Supplied by Huntec

Huntec will supply one complete GeoPort system for testing, together 
with diagnostic software programs which are able to detect and locate 
faults in the functioning of the system, for the test period. A 
technician familiar with the operation of the system will be made 
available as required during the test period.

6. Description of Work 

6.l General

Photographs and charts shall be annotated at the time they are produced 
in order to positively identify the test conditions under which they 
were made, the scales used in recording equipment, and the like. The 
GeoPort system shall be inspected and the diagnostic software run
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 following each test, and as specified below during each test. Any 
failures detected by inspection or by the diagnostic software shall be 
recorded together with a description of the test conditions at the time 
of failure. Following any failure, the GeoPort shall be returned to 
operating condition by Huntec and its correct operation verified by use 
of the diagnostic software.

6.2 Initial Evaluation

Walter Soroka of O.R.F. shall examine the GeoPort system at Huntec's 
premises and recommend changes to minimize the probability of damage 
due to vibration and shock, including a review of the type, amount, and 
configuration of foam padding used in the transit case. These changes 
may be implemented by Huntec prior to further tests.

6.3 Vibration Sensitivity Study

The hard disk drive shall be removed from the GeoPort system. An 
equivalent mass and a single axis accelerometer having a bandwidth of 
greater than 100 Hz shall be installed in place of the disk drive. (The 
disk drive is S3 x 146 x 203 mm and weighs 1.9 kg.) There shall be 
provision for the accelerometer to be mounted with its sensitive 
direction aligned in any of three perpendicular axes. The GeoPort 
system, installed in its wood and fiberglass case but with the transit 
case base and cover and the cover of the computer console removed, 
shall be installed on a shake table. It shall be subjected to a 
controlled vibration sweeping from 5 Hz to 100 Hz with a constant peak 
amplitude of 0.25 g at a rate of 0.5 octave per minute in each of three 
perpendicular axes. The accelerometer shall be aligned parallel to the 
direction of the applied vibration in each case. The GeoPort system 
shall be observed and any obvious mechanical resonances shall be noted 
and, if possible, photographed. The accelerometer output shall be 
recorded continuously on a strip chart recorder with a bandwidth of 100 
Hz.

Based on test results, O.R.F. shall recommend fixes designed to 
eliminate any weakness observed. These and other modifications may be 
implemented by Huntec prior to other vibration testing.

6.4 Vibration Test

The GeoPort system shall be prepared for testing by replacing the hard 
disk by an equivalent mass and accelerometer as described in 6.3. It 
shall be put under power and the diagnostic software shall be executed 
during the tests. Installed in its wood and fiberglass case, but with 
the base and cover of its transit case and the cover of the computer 
console removed, it shall be placed on a shake table. It shall be 
subjected to a controlled vibration sweeping from 5 Hz to 100 Hz with a 
constant peak amplitude of 0.25 g at a rate of 0.5 octave per minute in 
each of three perpendicular axes. The vibration frequency shall be held 
for 10 minutes at the frequency of each major resonance. The 
accelerometer output shall be recorded continuously.

The test shall be repeated with the GeoPort in its closed transit case, 
as for transit, in a non-opersting state. Howeever, the vibration

29



amplitude for this test shall be 0.5 g.

6.5 Drop Test

The GeoPort shall be prepared for testing by replacing the hard disk by 
the equivalent mass and accelerometer as described in 6.3. It shall be 
installed in its transit case as for shipping. It shall be dropped 40 
times from a height of 0.5 m onto a concrete floor. The 40 drops shall 
consist of 4 drop cycles of 10 drops each. Each cycle shall consist of 
a drop onto a corner, one drop onto each edge leading away from that 
corner, and one.drop on each of the six sides of the transit case. One 
drop cycle shall be performed for each of the four bottom corners of 
the transit case. For the drop cycles commencing at the left front and 
right rear corners, the sensitive axis of the accelerometer shall be 
aligned parallel to the long axis of the transit case. For the drop 
cycle commencing at the left rear corner, the accelerometer shall be 
aligned parallel to the short (normally vertical) axis, and for the 
drop cycle commencing at the right front corner the accelerometer shall 
be aligned parallel to the remaining (normally front-to-back) axis of 
the transit case. It is essential that reliable measures of the 
accelerometer output be obtained for the drops onto each face of the 
transit case when the accelerometer sensitive axis is peprpendicular 
to that face, and such drops shall be repeated if necessary to obtain 
good chart records. The accelerometer output shall be recorded during 
each drop, and after each drop cycle, the GeoPort shall be unpacked, 
examined for physical damage, and the diagnostic software shall be run.

6.6 Tip Over Test

This test shall be identical to the drop test, except that the transit 
case shall be tipped over instead of being dropped. The accelerometer*s 
sensitive direction shall be aligned perpendicular to the side onto 
which the case is being tipped. The transit case shall be tipped over 
from an initial orientation in which its long axis is vertical. It 
shall be tipped over twice in each of the eight possible ways. (There 
are two possible initial orientations and four possible final 
orientations.)

6.7 Temperature/Humidity Test

The GeoPort shall be placed in an environmental chamber in its 
operating configuration with the cover of the transit case removed. It 
shall be cold soaked, power off, for 5 hours minimum at 5 degrees C. 
Then it shall be powered up and the diagnostic software shall be run 
continuously while the temperature is increased over a l hour period to 
the final temperature. The final temperature shall be maintained for l 
hour. Two tests shall be done, the first with the relative humidity 
maintained at a constant 20 percent and a final temperature of 40 
degrees C, the second with the relative humidity maintained at a 
constant 80 percent and the final temperature selected to give a 
maximum wet bulb temperature of 25 deg C.

6.B Temperature Cycling Test

The GeoPort shall be cycled -25 C (3 hours), ambient room temperature
30



(l hour), 55 C (3 hours), ambient room temperature (l hour), -25 C for 
15 cycles while in its operating configuration with power off. The 
system shall be inspected, powered up and the diagnostic software run 
at the end of each ambient temperature period in the cycle to detect 
any failures. The cycle may be modified slightly if necessary in order 
to minimize the requirement for a technician outside of normal working 
hours.

6.9 Repetitive Shock Test

The GeoPort shall be placed in its transit case, as for shipping, and 
subjected to 11,800 repetitive shocks distributed around the six faces 
of the transit case as per the N.S.T.A. standard.

Jack Dodds 
May 1932
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GeoPort™ field Computer System DESCRIPTION

FEATURES

Designed for use by non-programmers

Applicable to a variety of land geophysical 
measurements

Reads M-4 IP Receiver cassettes

RS232C interface for direct connection to other 
geophysical equipment or user peripherals

Permanently stores the complete results from one 
or more survey areas on a hard disk. 10,000 station 
surveys easily accommodated

Permits rapid entry and editing of data displayed 
on CRT screen

Computes derived parameters, such as resistivity 
and metal factor

Compact dot matrix graphic printer uses standard 
width plain paper

Prints report-quality profiles and maps 

Prints tabulated data

Upwardly compatible with future Huntec 
interpretation software and/hardware upgrades

User may add his own programs in BASIC, 
FORTRAN or Pascal

The GeoPorti" Reid Computer is a hardware/software 
system which files, processes, lists, and plots 
measurements made in the course of a geophysical 
survey. It is intended for use in a geophysical base 
camp or light vehicle, by technicians with no pro 
gramming skills.

The software package includes programs for data 
base creation; editing, listing, and plotting. The user 
may read a data cassette into the data base, where the 
measurements will be available (together with previ 
ously entered measurements) for further processing. 
He may display a portion of the data base on the 
screen and edit the displayed information to correct 
errors or add data items. The data base may be pro 
cessed to derive new quantities such as resistivity, 
metal factor, and three-point decoupled phase. 
Results stored in the data base can be tabulated, and 
profiles, maps and waveforms can be plotted.

The hardware includes a microcomputer, 23 cm (9 
inch) CRT screen for characters and graphics, ASCII 
keyboard, mini-floppy disk, 5 Mbyte sealed fixed disk 
(immune to dust and dirt problems), 20 cm (8 inch) 
dot matrix impact printer with graphics capability, 
and digital cassette tape drive compatible with the 
M-4 IP Receiver. The System requires only 300 watts of 
power. Interfaces for connection to other geophysical 
equipment or user peripherals are provided. A conve 
nient, rugged storage and transportation case which 
opens into a work station is included. Users requiring 
high quality graphics may add a digital plotter such as 
the Hewlett Packard series. A minimum system, which 
lists data cassettes without reformatting, is also 
available.

The GeoPort™ is designed to be used by non- 
programmers, but the user may add his own BASIC, 
FORTRAN, or Pascal programs to the system, which 
will access to data base through a library of 
subroutines. The flexibility of the software, together 
with the standard hardware interfaces and cassette 
reader, make the system suitable for the management 
of all types of field su rvey data.

Future GeoPort™ software products will include IP, 
gravity and magnetics interpretation programs em 
ploying forward and inverse modelling. The hardware 
package can be easily enhanced by plugging in more 
powerful CPU and memory boards for these advanced 
applications. The hardware and software package has 
been designed to provide the geophysical operator 
with those data management functions which are 
most useful in a typical survey environment at a 
reasonable cost, while allowing for upward compat 
ibility with future or custom interpretation software.
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SPECIFICATIONS

Console
* Multibus architecture
* Z80A central processor 

4 MHz clock and memory 
64 kbytes of dynamic RAM 
RS232C serial port
Parallel printer port, Centronics compatible 
23 cm (9 inch) CRT screen

* Graphics driver for CRT screen
* 24 lines by 80 characters, upper and lower case
* Floppy disk, 300 kbytes per disk, double density, 

soft-sectored
* Winchester disk - 5 Mbyte

Keyboard
* Full ASCII character set
*13 special function keys
* Cursor control keys

Printer*
* 9x9 dot matrix impact printer
* 20.3 cm (8.0 inches) print area, up to 132 

characters per line
* 80 CPS print speed
* Tractor feed
* Dot addressable graphics
* 28 dots/cm (horizontal and vertical)

Cassette Reader*
* Philips type data cassette
* ANSI/ECMA compatible, 800 bpi, single track 

phase encoded
*ASCII code
* File protection

Digital Plotter (optional)
* Supports Hewlett Packard plotters with RS232C 

interface and H PC L

Physical and Environmental
* Temperature: 100C to 400C operating
* Humidity: 20*^ to 80*^ non-condensing
* Weight: 80 kg including transit case/work station
* Power: 300 watts, 115 or 230V AC, 50-60 Hz 

(optional 12V DC inverter is also available)
* Altitude: 3000 m

Packaging
* Hardware integrated into rugged transit case/work 

station. 98 cm W x 57 cm H x 69 cm D. 35

Core Software Package
* Designed around a data base concept. Each data 

base consists of identical records. The records are 
subdivided into fields. Each field has a name. 
Records may be inserted, deleted, and modified in 
random order, yet at any time can be accessed 
randomly or in order of one or more keys (e.g. line 
and station number fields). The software is extensive 
ly documented for use by geophysical technicians.

* Data Base Edit - permits the user to display the data 
base on the CRT screen, scroll through it, search it, 
select data for editing by pointing with the cursor and 
edit the selected data.

* Data Base List - select and tabulate fields and 
records on printer.

* Data Base Graph - select user specified records and 
graph a user specified field, producing profiles, 
decay curves, spectra and other plots on the CRT 
screen, graphics printer, or optional plotter.

* Data Base Map - select user-specified records and 
post the values from a user specified field on a plot, 
producing maps, sections and pseudo-sections.

* Data Base Initialize - create a data base and specify 
its size, record format and field names.

* Data Base Copy - copy the contents of one data 
base to another while selecting, adding or deleting 
records and fields, to permit editing and merging of 
the data base.

IP Software Package (optional)
* M-4 Cassette Input - reads data from Huntec M4 IP 

Receiver cassettes into a data base.
* IP Processing Program - computes apparent 

resistivity, chargeability from non-standard 
windows, metal factor, three-point decoupled 
phase, single exponential fit to decay curve.

l.P. Interpretation Package 
(available separately at a later date)
* Cole-Cole decay curve fit
* Cole-Cole spectrum fit
* One-dimensional "depth probe" inversion

Potential Field Package 
(available separately at a later date)
* Magnetic model-fitting - fits ribbons, step, or 

tabular body, to observed anomaly.
* Gravity model-fitting - fits ribbon, tabular body, or 

dipping prism to observed anomaly.

•Printer and Cassette Reader comprise Read/List system. These units are upward compatible to full CeoPort™ system when required.



GeoPort™ Field Computer System is supplied in a re 
inforced, internally cushioned aluminum transit case 
which readily converts to a convenient workstation.
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Introduction

This volume describes the use of the core software package of GeoPort. 
The procedure for system power-up and activation of the core software, 
which is hardware-dependent, is described in the GeoPort System- 
Specific Manual. This procedure results in the GeoPort main-menu 
being displayed on the screen, and this is the starting condition assumed 
in this volume.
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Review of Database Concepts

2.1 General

The introduction to the GeoPort Tutorial Manual gives an extensive 
description of database concepts, which are summarized below.

2.2 The Database Structure

Data are stored in the system in one or more "databases". All the core 

software programs, with the exception of the Copy program, access 
one database at a time.

When defining a new database, you will select a name consisting of one 

to eight alphanumeric characters. No two databases may have the 

same name.

The system retrieves data in small blocks called "records". Each 
database contains an indefinite number of records with identical 
structure and variable data content.

Records are further subdivided into "fields", each of which may contain 

one or more numeric values. Each field has a name, and fields 

containing more than one numeric value have an added "index" number, 
to identify the individual values. No two fields in a record may have 
the same name: If a database is to have ten fields per record, you must 
assign ten unique field names.
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2.3 Access Keys

GeoPort retrieves records one at a time, in increasing or decreasing 

order of the values contained in certain fields or combinations of 
fields. When defining each database, you will designate these fields or 
field combinations, whose values determine the sequence of access, as 
"access keys".

2.4 Conditional Access

It is often necessary to retrieve a subset of the records contained in a 
database, in effect isolating those records containing field values of 
interest. You may assign a "condition set" for this purpose.

The condition set is a group of statements about field values, by which 

records are evaluated to determine whether or not they should be 

retrieved. Examples are "value in field ABC equal to 21" and "value in 
field XYZ greater than 10 and less than 35".

The condition set remains the same until you explicitly change it, 

which you may do at any time. The expression "current condition set" 

is used throughout these manuals to indicate the condition set 

reflecting your latest revisions.
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3. Main Menu and Options 

3.1 General

The main menu is the starting point for all work with GeoPort. 
Throughout the following sections of this manual, it is assumed that you 
are able to get the main-menu displayed on your screen.

After switching your system on, it may be necessary to type one or 

more special commands to activate the main-menu. Refer to Volume 5 

to see if these are required for your version of GeoPort. Once you have 

followed the procedure given there, (if such a procedure is necessary),
- ** " *

GeoPort programs will automatically return the main-menu to the 
screen when you are finished with them.

The main menu screen display is similar to figure 3-1.

As explained on the screen, the main menu offers you three basic 

choices:

1: Invoke one of the programs forming the Core Software package 
described in this volume (the Define, Edit, List, Graph, Map, 
Copy, Remove, and Plotfile programs). To do this, press

-mode-, and the menu of Core-Software programs will appear 
at the bottom of the screen. To activate a program, just type 

the first letter of its name.

2: Invoke an "applications program" (any other GeoPort program 

which is not a part of the Core Software package and is usually 

purchased separately. Volume 3 holds the descriptions of these 
programs.) To do this, type the name of the program and press
-return-, and the program will be activated. The list of 
available applications programs displayed at the bottom of the
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screen, so that you may check the correct spelling of the 
program's name.

NOTE: If you accidentally invoke the wrong program by either (1) 
or (2) above, press -mode- M immediately, and the main menu will 
return.

3: Exit to the Operating System: By pressing -mode- followed by 
the letter "S", you can leave the GeoPort environment 
altogether and use your system as a regular computer. Refer to 
the Tutorial Manual for the procedure to return the GeoPort 
main menu to your screen.

Use of -help-
•*

When the main menu is displayed on your screen, you may press -help- 
at any time for descriptive information about the programs available on 
your system. The first time you press -help-, a general description of 
GeoPort will be displayed. If you press it again, the first of the core- 
software programs will be described. You may continue pressing -help- 
to see the description of all the programs on your system.

Once you have finished examining the "help-messages", just press 
-return- to go back to the main menu.
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4. Define Program 

4.1 General

The Database Define program allows you to "create" a new database, 
which involves four operations:

1. Reserving space on the disk for the new database.
2. Assigning a database name and field names, specifying record 

format.
3. Specifying value ranges, default print and plot formats for each 

field.
4. Designating fields or field combinations as access keys.

*

There are two basic ways to use the program. The first is to "copy" 
the specifications of an existing database, and optionally change some 
of them. This method is useful when you want to create a new 
database with a structure similar to one already on your system, but 
perhaps with minor changes.

The second way is to create the new database "from scratch", without 
using an existing one as a model. This is useful when you want to 
create a new database which is substantially different from all those 
presently on your system.

Throughout the description which follows, different procedures will be 
explained for these two different ways of using the program.

Before using this program, you should be familiar with the structure of 
databases and the various specifications which apply to them. The 
following section explains this.

To activate the Define program from main-menu, press
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-mode- D

4.2 The Database Structure in Detail

Each database is like a table of numbers (figure 4-1). Each "row" is a 
record which is divided into named fields. All records in a given 
database have the same internal structure, so the fields line up as 
"columns" of the table.

Each field contains one or more subfields. The subfield is the basic 
unit from which records are made. Each subfield may hold one "real" 
number (a number with an integer part and a fractional part).

A record may contain up to 5,000 subfields, distributed among up to 50
*

fields. Each subfield is uniquely identified by a field name (the name 
of the field of which it is a part) and an index number. The first 
subfield in each field is assigned index number 1; the second, 2; the 
third, 3; and so on. (Figure 4-1.)

When you define a new database, you will specify the names of all 
fields, and how many subfields are contained in each.

The number of records which a database may contain is not unlimited. 
In fact, you must specify the maximum record capacity of each new 
database when you define it.

Associated with each field is a unit of measurement. Some fields do 
not need units (ie: line and station number fields) because they do not 
represent measurements as such. Most fields, however, have units such 
as Metres, Seconds, Ohms, Gammas, etc. You must specify a unit for 
every field which requires one.
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Programs which display the units of a database, such as the Edit and 

List programs, will also add an appropriate metric prefix to reflect the 
current "Scale" value (see next paragraph and #4.5). You can thus 

think of each field in the database as having two units; a base unit and 
a working unit. The base unit is the actual unit you define for the 
field, and field values in the database (ie, on the disk) will be expressed 
in terms of this base unit. Since several GeoPort programs are capable 

of scaling the data before displaying it, and will add metric prefixes to 
indicate this, it is a good practice to define base units as simple metric 

units .without prefixes (ie Ohm, Volt, Gal, Tesla, etc.). The working 
unit, such as millivolt, milligal, kilometre, etc. will be defined when 

you state a value for the default print format specification, explained 

in the following paragraph.

Also associated with each field are Default Print Format and Plot 

Specifications. These are the values which automatically appear on 

the screen when working in the "Fields" mode of the Edit and List 
programs, and in the "Variables" mode of the Graph program.

The Default Print Format specifications describe the way you usually 
wish a field's contents to be displayed as numbers. The Default Plot 
specifications describe how you usually wish a field's contents to be 

plotted on a graph or map.

You may specify a range of acceptable values for each field, to apply 

to all subfields within that field. Whenever you enter values into this 
field, as in the Edit program, GeoPort checks that they fall within the 

specified maximum and minimum. If so, they are accepted, and if not, 
a message like

exceeds minimum value ...meaning too low
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exceeds maximum value...meaning too high

will be displayed. This automatic range-checking is for your 

convenience. If you do not need it for certain fields, you need not 
specify range limits for those fields.

GeoPort cannot store real numbers with unlimited accuracy. With all 

computing machines, there is a tradeoff between accuracy and storage 
space. Most systems resolve this by storing six significant digits. 

Greater precision requires excessive space, while less precision is 
generally unacceptable.

. * * *

When you update fields using the Edit program, the numbers you enter 

are re-displayed to you, sometimes slightly changed. The reason for 

this is the limit on precision described above.

4.3 Selecting a Database Name .

When activated, the Define program will display a list of available 

databases on the screen, and ask you to select a new name for your 

new database by printing

Input New Database File Name:

at the top of the screen. Since no two databases may have the same 
name, you must select a new name which is not on the list at the 

bottom of the screen.

When you have selected a new name, enter it followed by -return-. If 
you make a mistake during entry, use -backspace- to correct it.
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If the database name you have entered is already on the current list of 
available databases, GeoPort will ask you to try another one by . 
printing

file already exists

in the bottom right-hand corner of the screen. You must then use 

-backspace- to correct the name, and press -return- again.

If the. database name you have selected is new and unique, the message 

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change your 

selection (if you have selected the wrong database), by typing a new 
database name followed by -return-. If your selection is OK the way it 

is, press -mode- to see the modes menu:

Copy, Fields, Keys, Piotspecs, Records, Go, Mainmenu

These menu options represent modes of the Define program, 
individually described in the following subsections. To activate a 
mode, you may then type the first letter of the mode's name.

Note that the following sections advise you to press -mode- plus a 

letter to activate each mode. At this point, however, the modes menu 
is already on the screen, so you need only type a letter to activate a 
mode.
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4.4 Copying the Specifications of an Existing Database

If you wish to create a new database using some or all of the 
specifications of an existing one, you may select the "Copy" mode by 

pressing

-mode- C

When you do so, GeoPort will again display a list of available databases 

at the bottom of the screen, and ask you for the name of the "model" 
database by printing

Input Name of Database Whose Specs are to be Copied:
*

at the top of the screen. This time, of course, you should select a name 

which is the list at the bottom of the screen.

When you have selected the name, enter it followed by -return-. If 
you make a mistake during entry, use -backspace- to correct it.

The Define program will check that the database name you have 

selected is available. If so, you may continue.

If the database name you have entered is not on the current list of 

available databases, GeoPort will ask you to try another one by 

printing

file not found

in the bottom right-hand corner of the screen. Use -backspace- to 
correct your spelling of the name and press -return- to re-enter it.
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Once you have selected an available database, (OR if you decide not to 
use an existing database as a "model")} you may press -mode- and 
make another selection from the modes menu. The usual choice is the 
"Fields" mode (see 34.5 below).

4.5 Selecting or Changing the Default Field List A Specifications

The "Fields" mode allows you to specify the names of all fields in the 
database; the number of subfields comprising each; the units of 
measurement, maximum and minimum values for each; and the Print 
format specifications which will apply as "defaults" in all other 
GeoPort programs.

To select this mode, press 

-mode- F

The screen will clear and a display similar to figure 4-2 will appear. If 
you have previously used the "Copy" mode to select an existing 
database, its specifications will appear in the columns of the on-screen 
table (fig. 4-2a). If not, the table will be blank and it is up to you to 
fill it in (fig. 4-2b). You may define up to 50 fields in this mode, so it 
will often be necessary to scroll the display. Press -scroll- followed by
-up- or -down- and repeat when necessary.

To enter information into a part of the table, use the direction keys to 
move the cursor, type the information, and press -return- for 
confirmation. If you make a mistake before pressing -return-, use
-backspace- to type over it.

If you are using a model database, you may update the contents of the 
table in the same way as you update fields in the Display mode of the
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Edit program. The following menu options are available (using the 
-function- key):

Delete: Deletes the line containing the cursor, and hence deletes the 
field described on that line from the specifications of the 
database.

Erase: Deletes the line containing the cursor, and all those below it, 
including lines which are not currently displayed on the 
screen. Deletes the fields described on these lines from the 
specifications of the database. Use with discretion. 
Reversed by 'function1 R.

Insert: Creates a blank line above the line containing the cursor, 
and places the cursor on this new line. Reversed by 'function'
D. -'

Restore: Reverses the action of 'function* E.

Whether you are specifying a new database manually, or using an 
existing one as a "model", your objective in this mode is to fill the 
table to represent the default field list for your new database. The 
order in which fields are listed from the top to the bottom of the table 
defines the order in which you will usually wish to print or display them 
from left to right across the page or screen.

The meaning of each column is as follows:

Field Name: The name you are giving to one or a collection of 

subfields in each record of your database. Each name can 

be from one to eight alphanumeric characters. (It is 
advisable to avoid using punctuation characters). Every 
field in your database must be named.

56



GeoPort User's Reference Manual: Core Software
Define Program 

4.n

Size:

Units:

The number of subfields comprising a field. Each field 
must contain at least one subfield, and the maximum 
number of subfields per record (all subfields of all fields 
put together) is 5,000. If you are not using a "model" 
database, and do not put a value in this column, GeoPort 
will automatically fill in the value 1.

The units of measurement for all subfields of a field. A 
unit may be from one to six alphanumeric characters 
(avoid punctuation characters - they may be misleading 
in a screen display or print-out. Choose basic units 
without prefixes, ie: Metre, Second, Gram, Ohm, Tesla.

* * *

GeoPort will automatically add metric prefixes when 
they are required, according to the current "Scale" 
specification (see below). Some fields have no units (ie:

* *

line or station number fields), and for these fields you 
may leave this column blank.

Scale: Part of the Default Print Format Specification: A power 
of ten to be applied as the default scale factor for all 
subfields in a field. A full description of scale factors 
follows this explanation of screen columns. This may be 
any integer from -9 to *9. You may not leave this column 
blank, but if you do not wish to specify a scale factor for 
a field, GeoPort will automatically put a zero in this 
column.

Width: Part of the Default Print Format Specification: The total 
number of character positions reserved for printing or 
displaying values from all subfields in a field. To select a 
good value, consider the largest (furthest from zero) 
value the field is likely to hold (in any of its subfields). 
The number of digits in the whole part of this number (to
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the left of the decimal), plus three (one each for the sign 
and decimal point, plus one extra to separate field values 

in screen displays and printouts), is the number you 

should type into this column. If you do not put a value in 
this column, GeoPort will automatically fill in Ten (10).

Places: Part of the Default Print Format Specification: The 

number of character positions to the right of the decimal 

point when printing or displaying values from all subfields 

in a field. To select a good value, consider the smallest 
(closest to zero) value the field is likely to hold (in any of 
its subfields), and type into this column the number of 
decimal places required to represent it with reasonable 
accuracy. If you do not put a value in this column, 

GeoPort will automatically fill in a zero, meaning that a 

decimal point'will be printed, but there will be no digits 
after the decimal. For fields which will only hold integer 

values, (le line and station number fields), you may also 
use the value -1. This allows full use of the character 

positions defined by "Width" above, and will result in 
printed output with no decimal point.

Minimum: The most negative value that a field may hold, in any of 

its subfields, in the units defined by^ the "Unit" and "Scale" 
specifications. For example, if the unit for a field is 

"metres" and the scale is 3, the value in this column and 

the adjacent "Maximum" column must be assumed to be in 

kilometres. This value is used by the Edit program to 
range-check field values. If you do not want automatic 

range-checking, you may leave this column blank.

Maximum: The most positive value that a field may hold, in any of 

its subfields, in the units defined by the "Unit" and "Scale"
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specifications. (See "Minimum" above.) If you do not 
want automatic range-checking in the Edit program, you 
may leave this column blank.

The three Format Specifications for each field; Width, Position, and 
Scale; define how the name, units, and values of that field will appear 
in the Display mode of the Edit program and in the printed output of 
the List program. The Width specification defines the total number of 
character positions available for displaying the field name, units, and 
values. The Position specification defines the number of digit positions 
to the right of the decimal point, for numeric values of the field. The 
Scale specification is a power of ten which the field value is divided 
by, before being displayed in the Display mode.

For example, suppose a field holds a value of -20024.5 (negative twenty 
thousand, twenty-four point five). With format specifications 
Widthsl2, Posi 1100=5, and Scaled, this would be displayed as

bbb-20.02450

Where "b" represents a blank character position. Note that the total 
width available for displaying the value is 12 character positions 
(including one each for the decimal point and the minus sign); there are 
five character positions available to the right of the decimal point; and 
the value has been divided by ten to the third power (1000) before 
being displayed.

If the Position specification were changed to 8, and the others were 
not changed, the field value would be displayed as

-20.02450000

There are no leading blanks (placed to the left of the digits) in this
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display, because to guarantee eight decimal places the number now 
requires all 12 character positions. If the Width were now changed to 
11, there would not be enough room to display the number. Rather 
than display only part of the number, which could be misleading, the 
system will fill the display area with asterisks (*), as follows:

************

When you see this type of pattern in the Display mode of the Edit 
program or the printout from the List program, it indicates that a field 
value is too large for the space allowed by the current format 
specifications. (This can be remedied by changing the format

. *" *

specifications for that, field using the "Fields" mode of the Edit or List 
program.)

GeoPort will automatically'add metric prefixes to all units, according 
to the current Scale specifications. Because of this, it is wise to 
define the base units for each field as simple units (eg: Metre, Gram, 
Second, Tesla, etc.) You may not, however, always want to work with 
data expressed in these basic units. For each field, you should select a 
default scale factor to define the working units of the field.

Typical scale factors are listed below, along with the corresponding 
metric prefixes which GeoPort will add to the units of fields with those 
scale factors.
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Scale Factor: Prefix ...in full: Basic unit multiplied by:

6
3
0
-2
-3
-6
-9

M
k
1
c
m
u
n

Mega-
kilo-

centi-
milli-
micro-
nano-

1,000,000
1,000

0.01
0.001
0.000001
0.000000001

Several other scale factors are possible and are listed below. You 
would be unlikely to use these as defaults, but you might use them 
temporarily in the Edit program to examine data in a different scale.

Scale Factor: Prefix ...in full: Basic unit multiplied by:

9 
8 
7 
5 
4 
2 
l
-l
-5
-7
-8

Giga-
Hecto-Mega-

Deka-Mega-
Hecto-kilo-
Deka-kilo-
Hecto-
Deka-
deci-
centi-milli-
deci-micro-
centi-micro-

1,000,000,000

100,000,000

10,000,000

100,000

10,000

100

10

0.1

0.00001

0.0000001

0.00000001
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The Width format specification can affect the display of field names 
and units, as well as values. This is because GeoPort attempts to 
centre these headings in the space allowed- by the Width specification. 
An eight-character field name cannot be centred within a 6-character 
width. If the width of a field name (together with its index value, 
where applicable) is greater than the Width specification for the field, 
GeoPort will truncate characters from the right of the field name.

For example, "OPERATOR11 would be a valid 8-character field name. If 
the Width specification for a field called "OPERATOR" was only 6, 
GeoPort would truncate the last two letters, and display the field name 
as l(OPERAT".

Note that truncation always occurs from the rightmost character of a 
field name. The index value, when present, is retained whenever 
possible. Thus with a Width specification of 9 the subscripted field 
"CURRENT.16" would be displayed as "CURREN.16".

Units are truncated from the right of the unit, as specified during 
initialization. If the unit "METRES" was originally specified for a field, 
and the Scale specification was 3, the unit would be displayed as 
"kMETRES" if the Width specification was 7 or greater. If the Width 
specification were only 4, the unit would be displayed as "kMET".

Selecting or Changing the Access Key Definitions

At least one access key must be defined for every database. Once you 
are finished with the "Fields" mode described in #4.5, you may enter 
the "Keys" mode to define the access keys for your new database. 
Since access keys are defined in terms of field names, you must 
finalize your list of field names before attempting to specify key 
sequences.
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When you are ready, activate the "Key" mode by pressing 

-mode- K

The screen will clear and a display similar to figure 4-3 will appear. If 
you are using the specifications of an existing database, the key 
definitions for that database will appear on the screen (fig 4-3a). If 
not, only the headings will appear (fig 4-3b). Space is available for a 
list of available fields and the number of subfields they contain at the 
bottom of the screen. -To see this list, press -function- N. You may 
then use the "Next" and "Prev" menu items (-function- N and 
-function- P respectively) to scroll this list.

Each key definition has a heading, which gives the key number from l 
to 5. Below the heading is a list of field names and index numbers, 
defining specific subfields which make up the access key. They are 
listed from top to bottom in order of significance: The most 
significant subfield is at the top; the least significant at the bottom. A 
third column, headed "O" for "order" indicates whether records will be 
retrieved in ascending or descending order of the values of each 
subfield in the key. Fill in "A" for ascending, or "D" for descending. 
You may use up to ten subfields in each access key. You may not use 
the same subfield twice within a particular key definition. You may, 
however, use the same subfield in the definitions of two or more 
different keys.

Most GeoPort programs will select access key number l automatically, 
if you do not explicitly select a key. It is therefore wise to define key 
number l, for each database, as the sequence in which you will usually 
want to examine or process the data in that database.

4.7 Selecting or Changing the Default Plot Specifications
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The Plotspecs mode allows you to select or change the Default Plot 
Specifications, which define how you usually wish field values to be 
plotted on graphs. This mode presents the list of fields (which you 
defined in the Fields mode), and allows you to enter the appropriate 
specifications. Thus, you should finalize the list of fields for your 
database, in the Fields mode, before activating the Plotspecs mode.

When you are ready to select or change the Default Plot Specifications, 
press

-mode- P

to activate the mode. The screen will clear and a display similar to 
figure 4-4 will appear. It is similar to that of the Variables mode of 
the Graph program.

The field list you defined in the Fields mode (see #4.5) is displayed for 
you in the leftmost column of the screen "table". You may scroll the 
display vertically to see the entire list, by pressing

-scroll- -up-

-*.or...

-scroll- -down- 

Repeat if necessary.)

Each line of the screen "table" represents a particular field in the new 
database. That is, the information you type on each line applies to all 
subfields of the field named on that line. The objective is to fill in all 
columns of the table to define the Default Plot Specifications for each
field.
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The procedure for filling in the screen table is as usual: Use the 
direction keys (and scroll when necessary) to position the cursor on the 
line and column where you wish to make or change an entry; type the 
new value over the existing one; and press 'return* for confirmation. If 
you make a mistake before pressing 'return', use 'backspace' to type 
over it.

The meaning of each column is explained below. The term "Working 
Unit'% as used in the following, means the unit of the field with the 
default print "Scale" specification applied (see #4.5). le: If the unit 
for the field is Seconds, and you have specified a default print scale of 
-3, the Working Unit is milliseconds.

Plotting Scale: The number of centimetres per Working "Unit for 
this field.

Minimum Value: The lower value limit for this field, expressed in 
the Working Units for the field. This is the lowest 
value which will be shown on the axis, if axes are 
used (see "An" below). The Graph program will 
plot values lower than this, as though they were 
equal to this value. The unit for the value entered 
here is the "Unit" described above.

Maximum Value:

Axis Crossing:

The upper value limit for this field, expressed in 
the Working Units for the field. This is the highest 
value which will be shown on the axis, if axes are 
used (see "An" below). The Graph program will 
plot values higher than this, as though they were 
equal to this value.

The point at which the other axis will intersect the 
axis for this field, expressed in the Working Units
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of this field. If multiple ordinate variables are 
defined, the axis for the first one listed will 
intersect the abscissa axis at the point specified in 
the "Axis Crossing" column for the abscissa field. 
Others will be spaced 2 centimetres in the positive 
direction.

Graduation Interval: Spacing between axis graduations, expressed in
Working Units for the field. For example, if 
Graduation Interval s 0.5, graduations will be 
placed every 0.5 working units, starting at the 
"Minimum Value" (see above).

Typ: Axis type: If an axis is to be drawn, indicate its
type in this column as

LIN for Linear 
LOG for Logarithmic 
POL for Polar

An: Axis annotations: Leave this column blank for no
axis at all, or mark it "L" for a plain line axis, "G" 
for a line with graduations, "N" for a line with 
numbered graduations, or "T" for a line with 
numbered graduations plus a title indicating the 
field name.

M: Symbol to be used for point markers: Leave this
column blank for no markers at all, or mark it "T" 
if the markers are to be triangles, "S" if they are 
to be squares, or "X" if they are to be crosses.
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S: The style of line used to connect the data points:

Leave this column blank for no line at all, or mark 
It "S" for a solid line, MD" for a dashed line, or "T" 
for a dot-dashed line.

When you use the new database later with the Graph program, and enter 
a field name in the Variables mode, GeoPort will display the Default 
Plot Specifications you have defined here.

4.8 Specifying the Size of the Database

To specify the amount of disk space to be reserved for your new 
database, activate the "Records" mode by pressing

-mode- R

The screen will clear and

MAXIMUM NUMBER OF RECORDS: l

will be displayed, with the cursor positioned under the "l". This tells 

you that if you do not state otherwise, GeoPort will reserve only 
enough disk space for a single record. This allows you to create a 
database which occupies little disk space, but can still be copied using 

the Define program's "Copy" mode.

Consider the number of survey stations, whose results you wish to log 

in this database. Whatever the number, multiply it by about 1.5 for a 

good error margin, and use the result as the size of your database. 
Enter an appropriate value and press -return-. If you make a mistake 
before pressing -return-, use -backspace- to type over it. If you
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notice a mistake after pressing -return-1 simply re-enter the correct 
value an press -return- again.

4.9 Creating the New Database

Once you have finalized the specifications of your database, you may 

tell GeoPort to create it by pressing

-mode- G

It is advisable to check all the specifications you have entered before 
actually creating the database. Problems can arise if, for example, 

you have made changes in the Fields mode without adjusting your 

access key specifications. This could lead to improperly defined access 
keys.

4.10 Returning to the Main Menu

Once you are finished with the Define program, whether you have 
created a new database or simply decided not to do so, you may press

-mode- M 

to re-activate the main-menu.
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5. Edit Program

5.1 General

The Database Edit program is used to add to, delete from,' or change 
the information in a database. The program is divided into several 
parts or modes, and the most important of these is the Display Mode. 
The Display mode puts the contents of a database on the screen, where 
you can examine and modify the data directly.

To activate the Database Edit program from main-menu, enter 

-mode- E
tt

5.2 Selecting a Database by Name

. When activated, the Edit program will display a list of available 
databases on the screen, and ask you to select one by printing

Input Database File Name:

at the top of the screen. When you know the name of the database you 
want to edit, enter the name followed by -return-. If you make a 
mistake during entry, use -backspace- to correct it.

The Edit program will check that the database you have selected is 
available. If the database name you have entered is not on the current 
list of available databases, GeoPort will ask you to try another one by 
printing

file not found
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in the bottom right-hand corner of the screen. If this happens, use 
-backspace- to correct the spelling of the name and press -return- 
again. Once you have selected an available database, the message

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change your 
.selection (if you have selected the wrong database), by backspacing and 
typing a new database name followed by -return-. If your selection is 
OK the way it is, press -mode- to see the modes menu. To activate a 
mode, you may then type the first letter of the mode's name.

Note that the following sections advise you to press -mode- plus a 
letter to activate each mode. At this point, however, the mo'des menu 
is already on the screen, so you need only type a letter to activate a 
mode.

5.3 Examining and Editing the Database: the Display Mode

You may activate the Display mode at any time by pressing 

-mode- D

In the display mode, records from the database are represented as a 
table of numbers (figure 5-1).

Each horizontal row of values represents one record from the database. 
Each vertical column contains values of a specific field in those 
records.

Each column has a heading to indicate the field name and optional 
index, and the units of measurement for the values in the column.
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(Reading #4 is recommended, as it contains a detailed explanation of 
these concepts.)

Below the table of values is a blank Dummy Line or Dummy Record, 
which can be "filled in" with'f i eld values and inserted as a new record 
into the database.

Near the bottom of the screen is the functions menu. This list of 
words separated by commas indicates certain special functions 
available within the Display Mode.

The screen is not large enough to display all of the information in even 
a small database. Instead, it shows a selected portion. The screen, and 
the table of numbers it displays, can be thought of as a "window" to an 
enormous table. This window can be moved about or "scrolled", to 
allow the entire table to be seen.

The appearance and contents of this large table of values depend on 
three things which you may change:

1: The Current Access Key
2: The Current Field List and Format Specifications
3: The Current Condition Set

The Current Access Key determines the sequence in which records are 
retrieved from the database, and hence the order in which they are 
displayed from the top to the bottom of the screen in the Display 
mode.

The Current Field List determines which fields will be displayed (using 
horizontal scrolling when necessary), and in what sequence they will be 
displayed from left to right across the screen. Associated with the 
Current Field List are Format Specifications, which determine the
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appearance of numerical values on the screen. The Format 
specifications define the number of character positions ("width") 
available to display the values, the number of character positions 
available after the decimal point ("places")) and the "scale" factor 

which GeoPort automatically applies to values before displaying them. 
The "scale" specification also affects the units portion of the column 
headings: GeoPort will automatically precede all units with metric 

prefixes appropriate for the current "scale" factor. (See #4 for further 

details.)

The Current Condition Set determines which records will appear on the 
table of values. If you wish to ignore certain records, you may specify

. a* *

one or more conditions which field values must meet before the 

records containing them will be displayed.

The direction keys may be used as follows:

-up- and -down- move the cursor up and down within a column of 

field values. Cursor will skip over the blank line above the dummy.

-left- and -right- move the cursor along a line, from one column 

of field values to another.

Specifically, the direction keys move the cursor to the second-leftmost 
digit position of the field value above, below, or to the left or right of, 

the field value pointed to by the cursor before pressing the direction 
key. The direction keys can not move the cursor off the screen: For 

example, the -right- key has no effect when the cursor is at the 

rightmost edge of the screen.

Very often, you will want to work with more fields than the screen can 

display at once. You may scroll the display left and right, as follows, 
to examine all fields in the current field list:
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-scroll- -left- moves the table to the left behind the screen 
"window": One or more new columns appear on the right side of 
the screen; one or more columns disappear from the left side of 
the screen; and the remaining columns shift to the left. Has no 
effect when the last field in the current field list is being 
displayed.

-scroll- -right- moves the table to the right behind the screen 
"window": One or more new columns appear on the left side of the 
screen; one or more columns disappear from the right side of the 
screen; and the remaining columns shift to the right. Has no effect 
when the first field in the current field list is being displayed.

To examine records not currently displayed on the screen, you may 
scroll the display vertically, as follows.

-scroll- -up- moves the table upwards behind the screen "window": 
The top line of field values disappears from the screen; the 
remaining lines shift up; and a new line appears at the bottom, 
representing the next record in the current access key sequence 
which meets the current condition set. Has no effect when the last 
record in the current access key sequence, which meets the current 
condition set, is displayed.

-scroll- -down- moves the table downwards behind the screen 
"window": The bottom line of field values disappears from the 
screen; the remaining lines shift down; and a new line appears at 
the top, representing the previous record in the current access key 
sequence which meets the current condition set. Has no effect 
when the first record in the current access key sequence, which 
meets the current condition set, is displayed.
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Since the scroll-up and scroll-down functions involve the storage and 
retrieval of records from the database, there may be a noticeable 
delay between the keystroke sequence and the result.

An accidental pressing of the -scroll- key may be cancelled by pressing 
-space bar- instead of a direction key.

5.4 Editing Operations

In the display mode, you may use the keyboard to change field values 
on the screen, thereby changing their values in the database. You may 
also delete entire records, and create and insert new ones.

5.4.1 Updating Field Values

To update a field value on the screen, position the cursor within it 
using the direction keys. Then, simply type the new value and press 
-return-. The -return- is required to confirm the update and tell 
GeoPort that you are finished: If you attempt to use a direction key to 
move the cursor to another field before pressing -return-, the system's 
"bell" will sound and the cursor will not move.

GeoPort uses the current "Scale" factor (see #5.5.2) when updating 
field values in the database. That is, you should enter field values with 
the same units as are displayed at the top of the field column in 
Display mode.

When you type the first digit, it will appear on the screen and the old 
value will be temporarily displayed below the menu line. As you 
continue typing, you will notice that at some point, the digits you type 
no longer appear on the screen. They will, however, be accepted by
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the system. This feature is to prevent typing over adjacent field 
values.

The first digit you type will appear in the second-leftmost digit position 
within the field. When you press -return-, the value you have entered 
will be re-displayed in the correct position, and the cursor will return 
to the second-leftmost digit position in the field. When the value is re 
displayed, it may be slightly changed, because the precision with which 
the system can store numbers is limited (see #4.2/10).

If you make a mistake when entering a new field value, use -backspace- 
to type over it. (If you continue pressing -backspace- to the beginning

. ** *

of the field, the old field value will reappear.)
%

If you notice a mistake after pressing -return-, you may press
-function- U to restore the' old field value. You must, however, press
-function- U immediately after -return-, as the "unchange" function 
reverses only the most recent update.

You may update the fields of the dummy line using the above 
procedure, but this will not immediately affect the database. (see
-5.4.2 for instructions on the use of the dummy.)

The -copy field- key allows you to quickly update a field value, to be 
the same as that of the same field in the record displayed adjacently 
above or below it. -copy field- is used as follows.

-copy field- -up- the field value pointed to by the cursor replaces
the value for the same field on the adjacent higher 

line. Cursor does not move. Has no effect when 

the cursor is positioned on the top line of 

displayed field values.
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-copy field- -down- the field value pointed to by the cursor replaces

the value for the same field on the adjacent lower 

line. Cursor does not move. Has no effect when 

the cursor is positioned on the lowest line of 
displayed field values.

Pressing -function- U reverses the effect of either of the above 
procedures, and restores the original field value.

You cannot directly change the values of fields which form part of any
M 

access key, regardless of the current key. This is not permitted

because it implies an attempt to re-position a record in the access key
. ** *

sequences. Using the procedures described in #5.4.2, records may be 

copied to the dummy line and then inserted in correct sequence. If you 
accidentally type over a key field value and press -return-, the 

message

tried to change key field

will be displayed. If this happens, press -backspace- as many times as 

necessary to restore the original field value.

5.4.2 Using the Dummy Line

The dummy line is used to create new records for insertion in the 
database. You can put field values into it in three ways:

a) use the direction keys to position the cursor on the dummy, and 

update fields as described in #5.4.1.

b) position the cursor over a field value which you would like to 

copy to the same field in the dummy, then press
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-field/dummy- -down-

c) copy an entire record to the dummy by positioning the cursor on 

the line representing that record and pressing

-function- C

Note: All fields in the record are copied to the dummy, whether 

they are displayed on the screen or not. The cursor moves to 

the dummy line.

You may use any combination of (a), (b), and (c) to create a new record 

for insertion, -function- U may be used to reverse the effect of 

procedures (b) or (c) above, when pressed immediately after the 
procedure. #5.4.4 describes the method for inserting the new record.

If you want to change the values of access keys in a particular record; 

in effect, to move a record to a different place in the access key 

sequences, you will need to

- copy the record to the dummy line using -function- C;

- delete the record from the database; and then
- change the access key field values as necessary, in the dummy, 

and insert the dummy as a new record.

If you did not perform the second step (deletion), a new record would 

be created in a position determined by the updated key fields, but the 
old record would remain in its original position.

A different use of the dummy line is to store field values for repeated 
use in updating. You may update a field to the value contained in the 

same field on the dummy line by positioning the cursor at the field to

be updated and pressing
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-field/dummy- -up-

-function- U reverses the operation and restores the original field 
value.

Since the field value in the dummy line does not change after using
-field/dummy- -up-, you may use the dummy line to store a value or 
values for updating the same field(s) in any number of records.

You may delete an entire record from the database by positioning the 
cursor on the line representing it and pressing

-function- D

Pressing -function- R immediately after the -return- reverses the 
deletion and restores the record to the database. If you accidentally 
delete the wrong record, you must press -function- R before pressing 
any other keys. Otherwise, you will be unable to recover the record.

-function- D has no effect when the cursor is on the dummy line.

5.4.4 Inserting a Record

Having created a new record as described in #5.4.2, you may insert it 
by pressing

-function- I
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Pressing -function- D immediately after this sequence reverses its 
effect by deleting the inserted record.

The new record will be inserted into the database, according to the 
sequences defined by all of its access key field values. This may take 
several seconds, as it is a complex operation. The screen will show the 
new record in its correct position in the database, together with 
surrounding records in the current key sequence. (The whole display 
may change considerably.) The cursor will be positioned on the line 
representing the new record, and the dummy line will become blank.

When creating a new record, you may leave one or more access key 
fields blank, for one of two reasons:

a) You are able to update the field value (ie: the field is on the 
current field list), but you desire it to be blank.

b) You are unable to update the field, because it is not on the 
current field list and hence is not displayed.

Case (b) may be cause for concern. If you use -function- C before 
inserting your record, all fields of the record pointed to by the cursor 
will be copied to the dummy. This means that fields which are not on 
the current field list, will have the same values in the dummy as in the 
original record. If you wish to change any of these fields, see 555.5 for 
instructions on changing the list of fields. In general, it is advisable to 
display all fields of all access keys (see #5.5) to allow you to update 
them correctly.

If you do not use -function- C before inserting your record, any fields 
not on the current field list will be blank in the inserted record. If you 
must fill them in, see #5.5 for instructions on changing the list of
fields.
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Usually, an access key defines the sequence for retrieving records in 
increasing order of the key field values. The value of a blank field can 
be thought of as less (more negative) than any numeric value. Hence, 
records with a blank access key field will be retrieved before records 
with a non-blank value in the same field. (Some of your access keys 
may retrieve records in decreasing order of the key field values. In 
this case, records with a blank key field will be retrieved after records 
with a non-blank value in the same field.)

5.5 Changing the Current Field List and Format Specifications

When you first invoke the Edit program, the system assumes that you 
wish to see all available fields in the database you are editing, when in 
Display mode. That is, the default field list is all fields in the 
database. With some GeoPort systems, however, there is an upper limit 
on the width of lines shown in the Display mode. Such systems will set 
as the default field list, as many of the fields in a database as will fit 
within the line-width limit (typically 256 characters). Check volume 5 
for the width limit (if any) of your system.

Furthermore, when you first activate the Edit program, the format 
specifications (which determine how displayed values will appear on 
the screen) are set to their default values, as specified when you 
"Define" the database.

If you wish to see more, or fewer fields from the database, or to have 

them appear in a different order on the screen, or to change the 

format in which they appear, you may enter the Fields mode by pressing

-mode- F
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The screen will then clear and a display similar to figure 5-2 will be 
displayed.

The top half of the screen contains the beginning of the Current Field 
List (the list of fields which will appear on the screen in Display mode), 
along with their format specifications. (Format specifications are 
explained briefly below. #4.5 gives a more complete explanation.) The 
fields at the top of this list are displayed in the leftmost columns in the 
Display mode, while those at the bottom of the list are displayed in the 
rightmost columns.

To change the list of displayed fields or their formats, you will "edit" 
this part of the screen in a manner similar to updating fields in Display 
mode. However, the "editing" you do in this mode does not affect the 
database in any way. Only the appearance of field values in the Display 
mode will change.

The bottom half of the screen contains space for a partial list of all 
available fields in the database, along with the maximum index values 
for subscripted fields. Press -function- N to see this list if you need 
it, to select fields for display.

The direction keys move the cursor around in the top half of the screen 
only. You may scroll the Current Field List shown in the top half using 
-scroll- plus -up- or -down-.

A menu line displayed near the bottom of the screen lists special 
options available in this mode (Next, Prev, Erase, Delete, Insert). .

To examine more of the list of fields in the bottom half of the screen, 
if you are using the list, press

-function- N
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to display the "Next11 several lines of the list. To go back to the 
"Previous" part of the list, press

-function- P 

These keystroke sequences may be repeated as often as required.

5.5.1 Changing the Current Field List

To change the list of fields which will be displayed in the Display 

mode, you may delete some fields from the Current Field list, and
. ** *

insert new ones selected from the list of available fields at the bottom 

of the screen.

To delete a single field from the Current field list, use -scroll- and/or 
the direction keys to position the cursor on the same line as the name 

of the field you want to delete and press

-function- D

To delete several fields from the Current Field List, you may wish to 

use the "Erase" menu option by pressing

-function- E

This will delete all fields at and below the line containing the cursor, 

including those not shown on the screen, -function- R reverses the 

deletions and restores all deleted fields to the list.

To insert a new field from the list at the bottom of the screen, first 

press
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-function- I

This creates a blank line above the line containing the cursor, and 

moves the cursor to the "field name" column in that blank line. If you 
decide not to insert a new field at that location, you may delete this 

blank line with -function- D.

Enter the name of the field you want to add to the Current field list 

and press -return- for confirmation. If you make a mistake, use 

-backspace- to type over it. The default format specifications for 

that field (as determined during initialization) will appear in the 

"Format" column automatically. The value l (one) will automatically 
appear in the "Index" column.

You may change the value in the "Index" column by using the direction 

keys to move the cursor over it, typing in the value you wish, and 
pressing -return- for confirmation. Again, you may use -backspace- if 

necessary.

If any error message appears after you press -return- such as "exceeds 

maximum value", press -backspace- repeatedly until the old value 

reappears.

5.5.2 Changing the Format Specifications

You may change the format specifications by moving the cursor to the 

value you wish to change, typing in a new value, and pressing -return- 
for confirmation. Use -backspace- when necessary.

A short review of format specifications follows:
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The three Format Specifications for each field; Width, Places, and 
Scale; define how the name, units, and values of that field .will appear 
in the Display mode. The Width specification defines the total number 
of character positions available for displaying the field name, units, 
and values. The Places specification defines the number of digit 
positions to the right of the decimal point, for numeric values of the 
field. The Scale specification is a power of ten which the field value is 
divided by, before being displayed in the Display mode. (Also, GeoPort 
multiplies the values you enter by the appropriate scale factor, before 
updating the database.)

For example, suppose a field holds a value of -20024.5 (negative twenty 
thousand, twenty-four point five). With format specifications 
Width^l2, Positions5, and Scales3, this would be displayed as

bbb-20.02450

Where "b" represents a blank character position. Note that the total 
width available for displaying the value is 12 character positions 
(including one each for the decimal point and the minus sign); there are 
five character positions available to the right of the decimal point; and 
the value has been divided by ten to the third power (1000) before 
being displayed.

If the Position specification were changed to 8, and the others were 
not changed, the field value would be displayed as

-20.02450000

There are no leading blanks (placed to the left of the digits) in this 
display, because in order to guarantee eight decimal places the number 
now requires all 12 character positions. If the Width were now changed 
to 11, there would not be enough room to display the number. Rather
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than display only part of the number, which could be misleading, the 
system will fill the display area with asterisks (*), as follows:

************

When you see this type of pattern in Display mode, it indicates that a 
field value is too large for the space allowed by the current format 
specifications. By entering the Fields mode and changing the format 
specifications for that field, you can allow sufficient room to display 
the field value.

The Width format specification can affect the display of field names 
and units, as well as values. This is because GeoPort attempts to 
centre these headings in the space allowed by the Width specification. 
An eight-character field name cannot be centred within a 6-character 
width. If the width of a field name (together with its index value, 
where applicable) is greater than the Width specification for the field, 
GeoPort will truncate characters from the right of the field name.

For example, "OPERATOR" would be a valid 8-character field name. If 
the Width specification for a field called "OPERATOR" was only 6, 
GeoPort would truncate the last two letters, and display the field name 
as "OPERAT".

Note that truncation always occurs from the rightmost character of a 
field name. The index value, when present, is retained whenever 
possible. Thus with a Width specification of 9 the subscripted field 
"CURRENT.16" would be displayed as "CURREN.16".

Units are truncated from the right of the unit, as specified during 

initialization. If the unit "METRES" was originally specified for a 
field, and the Scale specification was 3, the unit would be displayed as
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"kMETRES" if the Width specification was 7 or greater. If the Width 
specification were only 4, the unit would be displayed as "kMET".

In general, you should rarely have to change format specifications if 
default values have been carefully chosen.

5.6 Jumping to a Record

The "Jump" menu option allows you to move very quickly through the 
database, to find a record having a specific value in the current access 
key field(s). To enter the Jump mode, press

-mode- J

The screen will clear and a display similar to figure 5-3 will appear, 
showing the names of all fields in the current access key, along with 
the values of those fields in the current record (the record represented, 
in Display mode, by the line containing the cursor).

You may modify as many of these values as necessary, to define the 
key value of the record you wish to find: Simply move the cursor to 
the value you wish to change, type the new value over it, and press 
-return- for confirmation. Use -backspace- whenever necessary to 
correct mistakes.

To examine the new record defined by the access key values you have 
entered in the Jump mode, select the Display mode by pressing

-mode- D

If the record exists in the database, and meets the current condition 
set, GeoPort will find it and those surrounding it in the sequence of the
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current access key, and display these in the normal manner, with the 
cursor on the line representing the record you specified.

If there is no record in the database with the exact access key value 
you specified, or the record with that access key value does not meet 
the current condition set, GeoPort will jump to the record having the 
next value in the current access key sequence, which meets the current 
condition set.

If the access key value you have specified is later in the current key 
sequence than all records in the database meeting the current 
condition set, GeoPort will display the last few records in the current 
access key sequence (which meet the current condition set), and put 
the cursor on the dummy line.

5.7 Selecting or Changing the Current Access Key

The current access key determines the order in which you may examine 
records in the Display mode. If you do not explicitly select a key, 
access key number l will be selected automatically.

To select a different access key, press 

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 5-4. The available key numbers will be listed as 
column headings, and the field names, index values, and directions 
comprising each key will be listed below, in order of decreasing 
significance. See #4.6 for a complete description of access keys.
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The current key will be displayed at the top of the screen, with the 
cursor at the same position. At the start of an edit session,

CURRENT KEY: 

l

will be displayed. Enter the number of the key you wish to use, 

followed by 'return*. If you make a mistake, simply re-enter the correct 

key number over the existing one.

After selecting a key, you may select another mode to proceed with 
the edit session. You may return to this mode to change the current 

key whenever you wish.
*

When you change the current access key and return to the Display 

mode, GeoPort will display the current record (the one pointed to by 
the cursor the last time your were in the Display mode) together with 

the records which precede and follow it in the new key sequence. This 

procedure may take several seconds.

5.8 Changing the Condition Set

Often, you may not wish to examine or process all records in a 

database, but rather only those whose field values meet certain 

conditions. For this purpose you may specify a condition set. An 

example of a condition in the set might be "CH.10 GT 2.049", which 

means "display only records having a value greater than 2.049 in the 

field called CH.10".

The current condition set applies when displaying records in the Display 

mode; when searching and backward searching (see #5.9); and jumping 

to specific records (see #5.6). The Condition Set concept is also used
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in several other GeoPort programs, including the List and Graph 
programs.

No condition set applies when the Edit program is first activated. To 

specify conditions, enter the "Condition" mode by pressing "

-mode- C

The screen will clear and a display similar to figure 5-5 will appear. If 

you have previously specified conditions, the fields to which conditions 

apply, and the conditions themselves, will be listed in the top portion 

of the screen. (The first time you activate the Condition mode, no 
conditions will be displayed.) The bottom portion contains space for a 

partial list of all available fields, exactly as in the Fields mode (see

#5.5). Press -function- N to see the first part of the list, should you 

require it. As in the Fields mode, the "Prev", "Next", "Clear", "Delete", 

and "Insert" menu options are available, and function similarly as 

summarized below:

Next Effectively scrolls the bottom portion of the screen up, to 
display the next set of field names.

Prev Effectively scrolls the bottom portion of the screen down, to 
display the previous set of field names.

Erase Removes the conditions represented by the line containing 

the cursor and all those below it, from the current condition 

set. Reversed by -function- R.

Delete Deletes the condition represented by the line containing the 
cursor, from the current condition set.
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Insert Creates a blank line above the line containing the cursor, to 
allow a new condition to be entered. Reversed by -function- 
D.

Restore Reverses the effect of -function- E.

To enter a new condition, you must start with the cursor on a blank 
line (ie: either move the cursor to the end of the list using the -scroll- 
and/or -down- keys; or create a blank line using the "Insert" menu 
option).

In the "field name" column, simply enter the name of the field to whose 
values the condition will apply, and press -return-. The system will 
automatically fill in a l (one) in the "Index" column, and 'you may 
change this by moving the cursor, typing over the "I'S and pressing 
-return- for confirmation.' If you make any mistakes when entering 
field names or index numbers, use 'backspace1 to type over them.

The next step is to define the condition by entering a relation and a 
value. There are six relations, listed below with brief explanations. 
The system will enter the EQ relation as a default, which you may 
change if you wish.

Relation Description
EQ EQual to
NE Not Equal to
GT Greater Than
L T Less Than
GE Greater than or Equal to
LE Less than or Equal to

You may enter any value required to complete the condition, followed 
by -return-. If you wish, you may leave the value location blank, with
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the following results:

- If you have used the EQ relation, the condition will tell GeoPort 
to retrieve records with a blank value in the field.

- If you have used any relation other than EQ, the condition will 
tell GeoPort to retrieve records with a non-blank value in the 
field.

To modify existing conditions, you may change field names, relations, 
and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for 
confirmation. Use 'backspace* whenever necessary to correct 
mistakes.

5.9 Searching and Backward Searching

The "Search" and "Backward*1 menu options offer you another quick 
means of finding records in a database. While the "Jump" option finds 
a record having a specified value of the current access key, the 
"Search" and "Backward" operations find a record in which a field value 
or values meet one or more specified conditions, m addition to the 
current condition set.

The "Search" operation looks for records in forward order of the current 

access key, while the "Backward" option looks in reverse order of the 

current access key. Both begin their search from the current record, 
the one represented in Display mode by the line containing the cursor.

Which option you choose will depend on your estimate of the position 

of the record you wish to find: If you expect it to be ahead of the 

current record, in the current access key sequence, select the "Search"
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option by pressing

-mode- S

If you expect the record to be behind the current record, in the current 
access key sequence, select the "Backward" option by pressing

-mode- B

If you are not sure where to find the record, you may either "Jump" to 
the beginning of the access key sequence and search forward, or 
"Jump" to the end of the access key sequence and search backward. 
Which procedure you choose depends on the current access key, as 
follows:

Most access keys retrieve records in ascending order of the key field 
values, and it is therefore easier to "Jump" to the beginning of the key 
sequence. Entering the Jump mode (see #5.6), and specifying all access 
key fields as BLANK, will guarantee that you "Jump" to the beginning 
of the key sequence.

If the current access key is one which retrieves records in descending 
order of the key field values (rarely used), it is easier to "Jump" to the 
end of the key sequence. Entering the Jump mode and specifying all 
access key fields as BLANK, will guarantee that you "Jump" to the end 
of the key sequence.

After you select either "Search" or "Backward" from the menu, the 
screen will clear and the program will enter a mode almost identical to 
that of the "Condition" menu option. The only difference is that the 
Current Condition Set is not displayed, and the top of the display is 
blank.
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You may define the conditions of the search by entering them, one per 
line in the top part of the screen, as described in #5.8.

Having defined the necessary conditions, you may return to the Display 
mode by pressing

-mode- D

and GeoPort will find the next record meeting both the current 
condition set and the condition(s) you have specified for the search, 
and make it the current record. This may take several seconds, and 
the message "SEARCHING" will appear below the menu line until the

. ** *

record is found.

5.10 Returning to Main-Menu :*

When you are finished using the Database Edit program, you may press

-mode- M 

to re-activate the main menu.
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6. Copy Program 

6.1 General

The Database Copy program copies data from selected records of one 

database, called the Source, to the records of another database, called 
the Destination. It also permits certain subfields in the destination 

database to be "initialized" with specified values during the copy 

procedure.

The program works by retrieving records from the source database, in 

order of one of the source's access keys. For each record which is 

retrieved, which satisfies an optional condition set, a new record is 

created an inserted in the destination database. Some or all subfield 

values from the source records are copied to the subfields of the new 
destination records. You may specify which subfields are to be copied, 

and where they are to go.

To activate the Copy program from Main-menu, press 

-mode- C

6.2 .Identifying the Source and Destination Databases by Name

When you activate the Copy program, the screen will clear and a 
display similar to figure 6-1 v/ill appear. The bottom of the screen 

contains a list of all available databases.

The top half of the screen contains the messages

Input Source Database File Name: 

Input Destination Database File Name:
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Beside each of these you may enter the appropriate database name 
followed by -return-. If you make a mistake during entry, use
-backspace- to correct it. To move the cursor between the two screen 
locations, press -up- or -down-.

Each time you press -return-, the Copy program will check that the 
database you have selected is available. If the database name you have 
entered is not on the current list of available databases, GeoPort will 
ask you to try another one by printing

file not found

in the bottom right-hand corner of the screen. You must "then use
-backspace- to correct your selection and press -return- again.

Once you have selected two available databases, the message 

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change either 
of your selections (if you have selected the wrong database), by typing 
a new database name followed by -return-. If your selections are OK 
the way thery are, press -mode- to see the modes menu:

Key, Fields, Condition, Begin, End, Initialize, Go, Mainmenu

These menu options represent modes of the Copy program, individually 

described in the following subsections. To activate a mode, you may 

then type the first letter of the mode's name.

Note that the following sections advise you to press -mode- plus a 
letter to activate each mode. At this point, however, the modes menu
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is already on the screen, so you need only type a letter to activate a 
mode.

6.3 Copying

If you wish, you may begin copying immediately after specifying the 

source and destination databases. Or, you may use the various modes 

of the Copy program to specify the: copy procedure in detail.

If you do not use the other modes, but begin copying immediately, the 

program will proceed as follows:

1: Retrieve all records from the source database, one at a time, in

order of the source's access key number 1. 

2: For each retrieved record, create and insert a new record in the

destination database. 

3: Copy subfield values from the source to the destination record,

in all cases where a subfield in the source record has the same

name and index number as a subfield in the destination record,

and only in such cases. 

4: Leave blank all remaining subfields in each destination record,
(for which no identically named and indexed subfield exists in

the source record).

If you do use any of the other modes, this basic procedure will be 

altered according to the descriptions in the following subsections.

When you are ready to begin copying, press 

-mode- G

The screen will clear and the message
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Copy - Go Mode

will appear, indicating that copying is in progress. When GeoPort 

finishes, it will display

Finished - Press -mode- to Continue

You may then press -mode- to make another mode selection, or return 

to the main menu.

6.4 Changing the Source/Destination Subf ieid Correspondence

The Fields mode allows you to specify which subfield values from the 

source database, and where they are to be copied in the destination 

database. If you do not use this mode, GeoPort will only copy the 

contents of subfields which have the same name and index number in 

the source and destination databases.

To copy between dissimilarly named fields, or between subfields with 

different index values, activate the Fields mode by pressing

-mode- F

The screen will clear and a display similar to figure 6-2 will appear. 

The top half of the screen is a table showing the correspondence 
between subfields in the source and destination databases. You may 

use the direction keys to move the cursor around in this area to fill and 

edit the table, and may scroll this part of the display by pressing

-scroll- -up-

.or...
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-scroll- -down- 

The bottom half of the screen contains space for a list of all fields in 
both source and destination databases, including the name and size of 
each field. Press -function- N if you wish to use this list. The two 
left-hand columns are for the source database; the two on the right for 
the destination. Only part of the complete field list for the two 
databases may be displayed at once. To see more of the fields, you 
may press

-function- N 

to display the "Next" part of the list, or
*

-function- P

to display the "Previous" part. Both lists (ie: all 4 columns) scroll 
together in this fashion.

When you first activate the mode, the table in the top half of the 
screen will indicate that data are only to be copied between identically 
named and indexed fields. To change this basic correspondence, you 
may insert and delete lines, and modify individual entries as required.

This table completely defines which subfield values in the source 
database are to be copied, and where they are to be copied to in the 
destination database. Before actually copying, you should make sure 
that you have included all copying instructions in the table.

The first three columns of the table define a group of adjacent subfields 
within one field of the source database. For-example, the entries
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define five subfields within the field named "F RE Q" in the source 

database, with index numbers 2, 3, 4, 5, and 6.

The remaining two columns define where the contents of these subfields 

are to be copied in the destination database. No "End Index" column is 

needed, because it is implied that the group of source fields will be 

copied together, into a group of adjacent subfieids in the specified 

destination field, starting with the subfield with the specified "Start 
Index". For example, the entries

(820 text)

define the group of subfields within the field named "TXFREQ" in the 

destination database, with index numbers equal to or greater than 5.

Putting the two proceeding'examples together, the line 

(820 text)

means that the group of five subfields within the field named "FREQ" 

in the source database, are to be copied into the field named 

"TXFREQ" in the destination database, starting at index number 5. 

Specifically,

FREQ.2 will be copied from Source to TXFREQ.5 in Destination. 

FREQ.3 will be copied from Source to TXFREQ.6 in Destination. 

FREQ.4 will be copied from Source to TXFREQ.7 in Destination. 

FREQ.5 will be copied from Source to TXFREQ.8 in Destination. 

FREQ.6 will be copied from Source to TXFREQ.9 in Destination.

provided the Destination field TXFREQ contains at least 9 subfields. 

If it contained only 8, the last subfield would not be copied, because 

there would not be room for it.
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Figure 6-3 illustrates how various entries in the table affect the final 
copying process.

Four additional function menu options are available by pressing 
-function- followed by the first letter of the function name. The 
results are as follows:

Insert: Creates a blank line above the line currently containing the 
cursor, and moves the cursor to that blank line. Reversed by 
-function- D.

Delete: Deletes the line currently containing the cursor.

Erase: Deletes all lines at and below the line currently containing 
the cursor, including those not currently displayed on the 
screen. Reversed by -function- R.

Restore: Reverses the effect of -function- E.

Depending on how much you want to change the correspondence 
between source and destination subfields, you may choose either to 
"edit" the existing table or erase it and create a new one. To erase the 
existing table completely, press

-scroll- -up-

repeatedly until the top half of the display no longer scrolls; then move 
the cursor to the top line of the table; and press

-function- E

to activate the "Erase" function.
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To enter a value into a location in the table, or to change the value 

already there, use the direction keys to move the cursor to the 

location. Then simply type the new value and press -return- for 

confirmation. If you make a mistake before pressing -return-, use

-backspace- to type over it. If you notice a mistake after pressing
-return-, just re-enter the correct value. When you are changing an 
existing value, it will be re-displayed at the bottom of the screen until 

you press -return-. If an error message is displayed at the bottom of 

the screen, you must use -backspace- to correct the error, and press

-return- to enter the corrected value.

To enter a new line, you must start with the cursor in the leftmost 
column of a blank line. (Either scroll to the end of the table or use 

"Insert" to create a blank line.)

Enter the name of a field.in the source database and press -return-. 

GeoPort will automatically fill in a "l" (one) in the left "Starting 

Index" column, and the size of the field in the "Ending Index" column. 

Then enter the name of the field in the destination database, which is 

to receive the copied contents of the source field. GeoPort will 

automatically fill in a "l" (one) in the "Start Index" column.

You may modify any of these values as necessary, to define the desired 

field correspondence.

You may repeat the same source field name on several lines of the 

table, for either of two reasons:

1: to describe the destination of parts of the source field 

individually, ie. subfields l to 5 on one line, 6 to 10 on the next, 
etc.

2: to copy the contents of one source field into two or more 

destination fields.
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The order in which you enter lines in the table is insignificant.

6.5 Limiting the Number of Records Copied

To limit the number of records from which data will be copied, you 
may specify starting and ending access key values, and a condition set.

Specifying starting and ending values of the access key is the most 
efficient way of limiting the number of records copied. The "Key" 
mode allows you to select the most suitable source key, which then 
determines the sequence in which records are retrieved from the

. ** *

source database for copying. Having selected a key, you may use the 
"Begin" and "End" modes to set limiting values of the key.

You may also specify a condition set using the "Condition" mode. Only 
source records which meet all conditions in the set, will be used for 
copying. The condition set does not limit the number of records 
retrieved, however, and hence is less efficient than setting access key 
limits.

When using the Copy program to copy part of the records of a source 
database to a destination database, you can maximize efficiency by:

1: Selecting an appropriate access key, and setting key limits to at 
least roughly define the group of source records which are to be 
copied; and

2: Using a condition set to exactly define the records to be copied.

6.5.1 Selecting an Access Key

You may select any of the source database's access keys, to define the
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sequence in which records will be retrieved from the source for 
copying. The key you select is not, in itself, significant, but one key 
may be substantially more efficient than the rest if you are copying 
only a subset of the source records. If you do not explicitly select a 
key, access key number l will be selected automatically.

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 6-4. The top line of the display will list the 
available key numbers, and the names of fields comprising each key 
will be listed below, in order of decreasing significance.

The current key will be displayed at the bottom of the screen, with the 
cursor at the same position. The first time you select the mode,

CURRENT KEY 

l

will be displayed. Enter the number of the key you wish to use, 
followed by -return-. If you make a mistake before pressing -return-, 
use -backspace- to correct it. If you notice a mistake after pressing 
-return-, simply re-enter the correct key.

After selecting a key, you may select another mode.

6.5.2 Specifying the Access Key Limits

Once you have selected an access key, you may wish to specify upper 
and lower limits on the key value. GeoPort will not retrieve source

104



GeoPort User's Reference Manual: Core Software
Copy Program 

6.n

records with key values lower than the lower limit, or higher than the 
upper limit.

To specify the lower limit where GeoPort will "Begin" retrieving source 
records, press

-mode- B

The screen will clear and a display similar to figure 6-5 will appear, 
showing the names of all fields in the current access key. If you have 
used the "Begin11 mode previously, the limiting values you previously 
selected will appear beside the field names. The first time you select 
the mode, the key field values for the first record in the current key 
sequence for the source database will be shown.

You may enter values, and modify existing ones, to define a key value 
which is equal to or lower than the key values of all source records you 
want to use for copying. Simply move the cursor to the value you wish 
to change, type the new value over it, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

If there is no record in the database with the exact access key value 
you specified, or the record with that access key value does not meet 
the current condition set, GeoPort will set as the first record to be 
retrieved, the record having the previous value in the current access 
key sequence, which meets the current condition set.

To specify the upper limit where GeoPort will "End" the retrieval of 
source records, press

-mode- E
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The screen will clear and a display similar to figure 6-6 will appear, 
showing the names of all fields in the current access key. If you have 
used the "End" mode previously, the limiting values you previously 
selected will appear beside the field names. The first time you select 
the mode, the key field values for the last record in the current key 
sequence for the source database will be shown.

You may enter values, and modify existing ones, to define a key value 
which is equal to or higher than the key values of all source records 
you want to use for copying. Simply move the cursor to the value you 
wish to change, type the new value over it, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

* *

If there is no record in the database with the exact access key value 
you specified, or the record with that access key value does not meet 
the current condition set, GeoPort will set as the last record to be 
retrieved, the record having the next value in the current access key 
sequence, which meets the current condition set.

6.5.3 Specifying a Condition Set

If you wish, you may specify a condition set which all source records 
must meet in order to be used for copying. To do so, activate the 
"Condition" mode by pressing

-mode- C

The screen will clear and a display similar to figure 6-7 will appear. 
The fields to which conditions apply, and the conditions themselves, 
are listed in the top portion of the screen. The first time you activate 
the mode, no conditions have been entered, so none will be shown. The
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bottom portion of the screen contains space for a list of all available 

fields in the source database, exactly as in the Fields mode of the Edit 

program (see 555.5). Press -function- N if yu wish to see this list. The 

usual wPrevM, "Next11 , "Erase", "Delete", and "Insert" menu options are 

available, and function similarly as summarized below:

Next Effectively scrolls the bottom portion of the screen down, to 

display the next set of field names.

Prev Effectively scrolls the bottom portion of the screen up, to 

display the previous set of field names.

Erase Removes the conditions represented by the line containing 

the cursor and all those below tt, from the current condition 
set. Reversed by -function- R.

Delete Deletes the condition represented by the line containing the 
cursor, from the current condition set.

Insert Creates a blank line above the line containing the cursor, to 

allow a new condition to be entered. Reversed by -function- 

D.

Restore Reverses the effect of -function- E.

To enter a new condition, you must start with the cursor on a blank 
line (ie: either move the cursor to the end of the list using the -scroll- 

and/or -down- keys; or create a blank line using the "Insert" menu 

option).

In the "field name" column, simply enter the name of the field to whose 

values the condition will apply, and press -return-. The system will 
automatically fill in the index "l" (one). You may change the index by
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moving the cursor, typing over it, and pressing -return- for 
confirmation. If you make any mistakes when entering field names or 
index numbers, use -backspace- to type over them. If an error 
message appears at the bottom of the screen, use -backspace- to 
correct the entry and press -return- again.

The next step is to define the condition by entering a relation and a 
value. There are six relations, listed below with brief explanations. 
The system will enter the EQ relation as a default, which you may 
change if you wish.

Relation Description
EQ EQual to
NE Not Equal to
GT Greater Than
LT Less Than
GE Greater than or Equal to
LE Less than or Equal to

You may enter any value required to complete the condition, followed 
by -return-. If you wish, you may leave the value location blank, with 
the following results:

- If you have used the EQ relation, the condition will tell GeoPort 
to use for copying, records with a blank value in the field.

- If you have used any relation other than EQ, the condition will 
tell GeoPort to use for copying, records with a non-blank value 
in the field.

To modify existing conditions, you may change field names, relations, 
and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for
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confirmation. Use -backspace- whenever necessary to correct 
mistakes.

6.6 Initializing Fields with Values

The "Initialize" mode of the Copy program allows you to specify values 
to be placed in certain subfields of the destination database, as the 
copy operation progresses. For each of up to 10 subfields in the 
destination database, you may specify an "initial" value and an 
"increment".

When the first record is copied from the source to the destination, the 
specified initial values are placed into the appropriate subfields. 
GeoPort then internally adds each "increment" to the corresponding 
"initial" value. When the next record is copied, the new values are 
placed into the subfields.

For example, suppose you specified an initial value of 10 and an 
increment of l, for the fourth subfield in a field named "ABC" (referred 
to as ABC.4) in your destination database. As the copy operation 
progressed, new records would be created and inserted in the 
destination database. In the first of these, subfield ABC.4 would hold 
the value 10 (the initial value). In the next record, ABC.4 would hold 
11 (previous value plus increment). In the third record, ABC.4 would 
hold the value 12 (previous value plus increment). The value placed in 
subfield ABC.4 would continue increasing by l until the copy operation 
finished.

With an increment of zero, the value of a specified subfield will be the 
same in all new destination records (equal to the initial value). This is 
useful for adding a date, or other information common to all records 
transferred in a single copy operation.
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With an increment of l, all new destination records will be numbered 
sequentially in the order in which they are copied; You may also 
specify negative increment values, should you wish the value of a given 
subfield to decrease as the copy operation progresses.

To activate the "Initialize" mode, press

-mode- I

The screen will clear and, a display similar to figure 6-8 will appear. 
The top half of the screen is a four-column table, in which you may 
define the subfields to be initialized and the initial and increment 
values.

The bottom half of the screen contains space for a list of all fields in 
the destination database, * together with the number of subfields 
comprising each. Press -function- N to see this list. Since not all of 
this list will fit into the available screen space, two functions are 
available to scroll it. To see the "Next" part of the list press

-function- N 

and to see the "Previous" part of the list press

-function- P 

The cursor is restricted to the top half of the screen.

To specify that a subfield is to be initialized, enter the appropriate 
field name in the leftmost screen column and press -return-. GeoPort 
will automatically fill in the index "l" (one) and set the "initial" and 
"index" values to 0.0 (zero). You may change these values as necessary, 
by moving the cursor to the value you v/ish to change, entering the new
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value, and pressing -return- for confirmation. If you make a mistake 

before pressing -return-, use -backspace- to type over it. If you 

notice a mistake after pressing -return-, re-enter the correct value and 

press -return- again.

Should you need it, a "Delete" function is available in this mode. By 

pressing

-function- D

you can delete the line containing the cursor.

6.7 Returning to Main-Menu

When you are finished using the Database Copy program, you may press

-mode- M 

to reactivate the main menu.
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Remove Program

The Database Remove program permanently erases databases from the 
system, to make room for new databases or other files. This program 
should be used with extreme caution. It is wise to keep backup copies 
of all databases. (See Volume 5 for details about how to do this for 
your system.)

To activate the Remove program from main-menu, press 

-mode- R

When activated, the Remove program will display a list of available 
databases on the screen, and ask you to select the one you wish to 
delete by printing

V

Input Database File Name: 

at the top of the screen.

When you know the name of the database you want to delete, enter the 
name folowed by -return-. If you make a mistake during entry, use 
-backspace- to type over it.

The Remove program will check that the database you have selected is 
available. If the database name you have entered is not on the current 
list of available databases, GeoPort will ask you to try another one by 
printing

file not found

at the bottom of the screen. Press -backspace- to correct the name 
and press -return- again.

113



GeoPort User's Reference Manual: Core Software
Remove Program 

7.n

Once you have selected an available database, press 

•mode' G

to continue. The program will then ask you to confirm your intent to 
permanently erase It by printing:

ARE YOU SURE YOU WANT TO PERMANENTLY ERASE 
"database name" ?

on the screen.

If you type a capital "Y" and press -return-, the database you have 
selected will be erased, and the main-menu will return automatically. 
If you type anything other than "Y", the main-menu will return, but the 
database will not be erased.
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8. List Program 

8.1 General

The Database List program prints tabulated lists of information 
contained in databases. It is quite similar, and in some respects 
identical, to the Database Edit program covered in #5. The basic 
difference is that the List program displays a database's contents on the 
printer instead of the screen, and has no editing capabilities.

With the List program you can

- specify an Access Key to define the sequence in which records 
will be printed.

- specify a Field List and Format Specifications to define the 
appearance of the list.

- specify a Condition Set and Beginning and Ending access key 
values to define which records will be printed.

A special feature of the List program allows you to store the output in 
a text file on the Disk, rather than printing it immediately. You may 
print the contents of. this file whenever you wish, at higher speed. (The 
method is discussed in volume 5.)

The output of the List program is a printed table which looks something 
like figure 8-1.

At the top right-hand corner of each page is the page number, which is 
l for the first page of any list and increases by l for each succeeding 
page.

Each horizontal line of values represents one record from the database. 

Each vertical column contains values of specific fields in those records.
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Each column has a heading to indicate the field name and optional index 
number, and the units of measurement for the values in the column. If 
the list is more than one page long, GeoPort will automatically advance 
pages, and repeat the column headings at the top of each page.

The appearance of the printed list depends on five things which you can 
change:

1: The Current Access Key
2: The Current Field List and Format Specifications
3: The Current Condition Set
4: The Beginning Access Key Value
5: The Ending Access Key Value

.

The Current Access Key determines the sequence in which records are 
retrieved from the database, and hence how they are ordered from the 
beginning to the end of the printed list.

The Current Field List determines which fields will be printed, and in 
what sequence they will be printed from left to right across each page. 
Associated with the Current Field List are Format Specifications, 
which determine the appearance of numerical values on the page. The 
Format specifications define the number of character positions 
("width") available to print the values, the number of character 
positions available after the decimal point ("position"), and the "scale" 
factor which GeoPort automatically applies to values before printing 
them. The "scale" specification also affects the units portion of the 
column headings: GeoPort will automatically precede all units with 
metric prefixes appropriate for the current "scale" factor.

The Current Condition Set determines which records will appear on the 
table of values. If you wish to ignore certain records, you may specify
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one or more conditions which field values must meet before the records 
containing them will be printed.

Before printing a list, you may specify Beginning and Ending access key 
values, which define the First and Last Records to print: The same 
effect could be achieved using the Condition Set, but this method is 
faster.

To activate the Database List program from main-menu, enter 

-mode- L

8.2 Selecting a Database by Name

When activated, the List' program will display a list of available 
databases on the screen, and ask you to select one by printing

Input Database File Name 

at the top of the screen.

When you know the name of the database whose contents you want to 
print, enter the name followed by -return-. If you make a mistake 
during entry, use -backspace- to correct it.

The List program will check that the database you have selected is 
available. If the database name you have entered is not on the current 
list of available databases, GeoPort will ask you to try another one by 
printing

file not found
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at the bottom of the screen. Use -backspace- to correct the spelling of 
the name, and press -return- again.

Once you have selected an available database, the message 

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change your 
selection (if you have selected the wrong database), by typing a new 
database name followed by -return-. If your selection is OK the way it 
is, press -mode- to see the modes menu:

Key, Fields, Condition, Begin, End, Store, Go, Mainmenu
*

These menu options represent modes of the List program, individually 
described in the following subsections. To activate a mode, just type 
the first letter of the mode's name.

Note that the following sections advise you to press -mode- plus a 
letter to activate each mode. At this point, however, the modes menu is 
already on the screen, so you need only type a letter to activate a 
mode.

8.3 Printing the List

If you wish, you may print a list immediately after selecting a database. 
GeoPort will automatically select access key number l, the default 
Beginning and Ending access key values (the first and last records in the 
access key sequence), and the default field list (all fields in the 
database). No condition set will apply, so all records in the database 
will be printed.
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You may also enter other modes first to specify these parameters, and 
then print the list as follows.

To print a list, first make sure that power is applied to your printer, and 
that it is "on-line". Then press

-mode- G

The printer should begin printing the first page of the list within a few 
seconds. When all printing is finished, GeoPort will display

Finished - Press -mode- to Continue 

You may then select another mode or return to the main menu.*

8.3.1 Interrupting the Printer and Aborting a List

While the printer is running, the system will be busy, and you will be 
unable to continue working until it has stopped. You may, however, 
press -interrupt- to abort the print operation. The "Finished" message 
will be displayed.

8.4 Selecting the List of Fields and Format Specifications

When you first invoke the List program, the system assumes that you 
wish to print all available fields in the database you have selected. That 
is, the default field list is all fields in the database. However, there is 
an upper limit on the width of printed lines, which varies with the type 
of printer you have. Hence the default field list is as many of the fields 
in the database as will fit within the line-width limit (typically 96 
characters). Check volume 5 for the width limit for your system.
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If you wish to see more, or fewer fields from the database, or to have 
them appear in a different order across the page, or to change the 
format in which they appear, you may enter the Fields mode by pressing

-mode- F '

The screen will then clear and a display similar to figure 8-2 will be 
displayed.

The top half of the screen contains the beginning of the Current Field 
List (the list of fields which will later be printed), along with their 
format specifications. (Format specifications are explained briefly 
below. #4.5 contains further information.) The fields at the top of this 
list will be printed in the leftmost columns on each page, while those at 
the bottom of the list will be printed in the rightmost columns.

^

To change the list of fields to be printed, or their formats, you may 
"edit" this part of the screen in a manner similar to updating fields in 
the Display mode of the Database Edit program (see #5.5). However, 
the "editing" you do in this mode does not affect the database in any 
way. Only the appearance of fields on the final printed list will change.

The bottom half of the screen contains space for a partial list of all 
available fields in the database, along with the maximum index values 
for each field. By pressing -function- N, you may examine this list to 
select fields to print.

The direction keys move the cursor around in the top half of the screen 
only. You may scroll the Current Field List shown in the top half using 
-scroll- plus -up- or -down-.
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A menu line displayed near the bottom of the screen lists special 
options available in this mode (Next, Prev, Erase, Delete, Insert, 
Restore).

To examine more of the list of fields in the bottom half of the screen, 
press

-function- N

to display the "Next" several lines of the list. To go back to the 
"Previous11 part of the list, press

-function- P
*

These keystroke sequences may be repeated as often as required.

8.4.1 Changing the Current Field List

To change the list of fields which will later be printed, you may delete 
some fields from the Current Field list, and insert new ones selected 
from the list of available fields at the bottom of the screen.

To delete a single field from the Current field list, use -scroll- and/or 
the direction keys to position the cursor on the same line as the name 
of the field you want to delete and press

-function- D

To delete several fields from the Current Field List, you may wish to 
use the "Erase" menu option by pressing

-function- E
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This will delete all fields at and below the line containing the cursor, 
including those not shown on the screen, -function- R reverses the 

deletions and restores all deleted fields to the list.

To insert a new field from the list at the bottom of the screen, first 

press

-function- I

This creates a blank line above the line containing the cursor, and 

moves the cursor to the "field name" column in that blank line. You 
may use -function- D if you decide not to insert a new field at that 

location.

Enter the name of the field you want to add to the Current field list 

and press -return- for confirmation. If you make a mistake, use

-backspace- to type over it. If the message "bad index or field not 

found by name" appears, check the spelling. of the name, use

-backspace- to correct it, and press -return- again. The value l (one) 

will appear automatically in the "Index" column, and you may change 

this by moving the cursor, typing a new value over it, and pressing

-return- for confirmation. The default format specifications for that 
field (as determined during initialization) will appear in the "Scale", 

"Width", and "Places" columns automatically.

8.4.2 Changing the Format Specifications

You may change the format specifications by moving the cursor to the 

value you wish to change, typing in a new value, and pressing -return- 

for confirmation. Use -backspace- when necessary.

A short review of format specifications follows.
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The three Format Specifications for each field; Width, Position, and 
Scale; define how the name, units, and values of that field will appear 
on the printed list. The Width specification defines the total number of 
character positions available for printing the field name, units, and 
values. The Position specification defines the number of digit positions 
to the right of the decimal point, for numeric values of the field. The 
Scale specification is a power of ten which the field value is divided by, 
before being printed.

For example, suppose a field holds a value of -20024.5 (negative twenty 
thousand, twenty-four point five). With format specifications Width^l2, 
Positions5, and Scaled, this would be printed as

bbb-20.02450

Where "b" represents a blank character position. Note that the total 
width available for printing the value is 12 character positions 
(including one each for the decimal point and the minus sign); there are 
five character positions available to the right of the decimal point; and 
the value has been divided by ten to the third power (1000) before being 
printed.

If the Position specification were changed to 8, and the others were not 
changed, the field value would be displayed as

-20.02450000

There are no leading blanks (placed to the left of the digits) in this 
format, because in order to guarantee eight decimal places the number 
now requires all 12 character positions. If the Width were now changed 
to 11, there would not be enough room to print the number. Rather than 
print only part of the number, which could be misleading, the system 
will fill the print area with asterisks (*), as follows:
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************

When you see this type of pattern in a printed list, it indicates that a 

field value is too large for the space allowed by the current format 

specifications. By entering the Fields mode and changing the format 

specifications for that field, you can allow sufficient room to print the 
field value.

The Width format specification can affect the printed appearance of 

field names and units, as well as values. This is because GeoPort 

attempts to centre these headings in the space allowed by the Width 

specification. An eight-character field name cannot be centred within a 

6-character width. If the width of a field name (together with its index 

value, where applicable) is greater than the Width specification for the 

field, GeoPort will truncate characters from the right of the field 

name.

For example, "OPERATOR" would be a valid 8-character field name. If 

the Width specification for a field called "OPERATOR" was only 6, 
GeoPort would truncate the last two letters, and print the field name as 

"OPERAT".

Note that truncation always occurs from the rightmost character of a 

field name. The index value, when present, is retained whenever 

possible. Thus with a Width specification of 9 the subscripted field 
"CURRENT.16" would be printed as "CURREN.16".

Units are truncated from the right of the unit, as specified during 

initialization. If the unit "METRES" was originally specified for a field, 

and the Scale specification v/as 3, the unit would be printed as 

"kMETRES" if the Width specification was 7 or greater. If the Width 

specification were only A, the unit would be printed as "kMET".
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In general, you should rarely have to change format specifications if 
default values have been carefully chosen.

8.5 Selecting an Access Key

After selecting a database, you will usually want to select an access 
key to determine the order in which you will later print records. If you 
do not explicitly select a key, access key number l will be selected 
automatically.

To select an access key, enter 

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 8-3. The available key numbers will be listed as a 
heading, and the names of fields comprising each key will be listed 
below, in order of decreasing significance.

The current key will be displayed at the bottom of the screen, with the 
cursor at the same position. The first time you select the "Key" menu 
option,

CURRENT KEY 

l

will be displayed. Enter the number of the key you wish to use, followed 
by -return-. If you make a mistake before pressing -return-, use
-backspace- to type over it. If you notice a mistake after pressing
-return-, simply re-enter the correct key.
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After selecting a key, you may select another mode, to proceed with 
defining the list.

After printing one list, you may wish to change the current key to print 
a second list using the same database, with a different key. To do this, 
you may return to this mode at any time.

Selecting the Condition Set

Often, you may not wish to print out all records in a database, but 
rather only those whose field values meet certain conditions. For this 
purpose you may specify a condition set. An example of a condition in 
the set might be MCH.10 GT 2.049", which means "print only records 
having a value greater than 2.049 in the field called CH.10".

No condition set applies when the List program is first activated. To 
specify conditions, enter the "Condition" mode by pressing

-mode- C

The screen will clear and a display similar to figure 8-4 will appear. 
The first time you activate the mode, no conditions will be shown. If 
you reactivate the mode after specifying conditions, the fields to which 
conditions apply, and the conditions themselves, are listed in the top 
portion of the screen. The bottom portion of the screen contains space 
for a list of all available fields, exactly as in the Fields mode (see #8.4). 
Press -function- N to see this list. As in the Fields mode, the "Prev", 
"Next", "Erase", "Delete", "Insert" and "Restore" menu options are 
available, and function similarly as summarized below:

Next Effectively scrolls the bottom portion of the screen up, to 

display the next set of field names.
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Prev Effectively scrolls the bottom portion of the screen down, to 
display the previous set of field names.

Erase Removes the conditions represented by the line containing 
the cursor and all those below it, from the current condition 
set. Reversed by -function- R.

Delete Deletes the condition represented by the line containing the 
cursor, from the current condition set.

Insert Creates a blank line above the line containing the cursor, to 
allow a new condition to be entered. Reversed by -function- 
D.

*

Restore Reverses the effect of -function- E.

To enter a new condition, you must start with the cursor on a blank 
line (ie: either move the cursor to the end of the list using the -scroll- 
and/or -down- keys; or create a blank line using the "Insert" menu 
option).

In the "field name" column, simply enter the name of the field to whose 
values the condition will apply, and press -return-. The system will 
automatically fill in a l (one) in the "Index" column, and you may 
change this by moving the cursor, typing over the "l", and pressing 
-return- for confirmation. If you make any mistakes when entering 
field names or index numbers, use -backspace- to type over them.

The next step is to define the condition by entering a relation and a 
value. There are six relations, listed below with brief explanations. 
The system will enter the EG relation as a default, which you may
change if you wish.
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Relation Description
EQ EQual to
NE Not Equal to
GT Greater Than
LT Less Than

*

GE Greater than or Equal to 
LE Less than or Equal to

You may enter any value required to complete the condition, followed 
by -return-. If you wish, you may leave the value location blank, with 
the following results:

~ If you have used the EQ relation, the condition will tell GeoPort 
to retrieve and print records with a blank value in the field.

- If you have used any relation other than EQ, the condition will 
tell GeoPort to retrieve and print records with a non-blank value 
in the field.

To modify existing conditions, you may change field names, relations, 
and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

8.7 Specifying the Beginning Access Key Value (first record)

To have your final printed list begin at a specific point in the current 
access key sequence, you may specify the key value of the first record 
in "Begin" mode by pressing

-mode- B
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This mode, and the "End" mode described in S&8.7, are almost identical 

to the "Jump" mode of the Database Edit program (see #5.9).

When you first select the mode, the screen will clear and a display 

similar to figure 8-5 will appear, showing the names of all fields in the 

current access key, along with the values of those fields in the default 

First record: The first record in the current access key sequence, which 
meets the current condition set.

You may modify as many of these values as necessary, to define the key 
value of the record you wish to begin the printed list: Simply move the 

cursor to the value you wish to change, type the new value over it, and 

press -return- for confirmation. Use -backspace- whenever necessary 

to correct mistakes.

9

If there is no record in the database with the exact access key value 

you specified, or the record with that access key value does not meet 

the current condition set, GeoPort will set as the First record, the 

record having the previous value in the current access key sequence, 

which meets the current condition set.

If you do not specify the first record at all, GeoPort will assume the 

default First record: The first record in the current access key 

sequence, which meets the current condition set. If you specify the first 
record for one list, but not for a second one printed before returning to 

main-menu, GeoPort will assume the same first record for the second 

list.

8.8 Specifying the Ending Access Key Value (last record)

To tell GeoPort how to end the printed list, you may specify the access 

key value of the last record you wish printed. To do this, you may enter
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the "End" mode by pressing

•mode- E 

This mode is very similar to the "Begin" mode described in #8.6 above.

When you first select the mode, the screen will clear and a display 
similar to figure 8-6 will appear, showing the names of all fields in the 
current access key, along with the values of those fields in the default 
Last record: The last record in the current access key sequence, which 
meets the current condition set*

You may modify as many of these values as necessary, to define the key 
value of the record you wish to end the printed list: Simply move the 
cursor to the value you wish to change, type the new value over it, and 
press -return- for confirmation. Use -backspace- whenever necessary 
to correct mistakes.

If there is no record in the database with the exact access key value 
you specified, or the record with that access key value does not meet 
the current condition set, GeoPort will set as the Last record, the 
record having the next value in the current access key sequence, which 
meets the current condition set.

If you do not specify the last record at all, GeoPort will assume the 

default Last record: The last record in the current access key sequence, 
which meets the current condition set. If you specify the last record for 

one list, but not for a second one printed before returning to main- 

menu, GeoPort will assume the same last record .f or the second list.

8.9 Storing the List
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Every time you produce a list, the Database List program must search 
through the database in the order of a specified access key, ignore 

records which do not meet the current condition set, and construct the 
final printed list according to the current field list. This is a complex 

process which takes time.

If you anticipate needing multiple copies of the same list, you need only 

invoke the List program once, and send its output to text file on the 

Disk instead of to the printer. You may then print the contents of this 

text file directly, without invoking the List program at all. This printing 

process is considerably faster than using the List program.

To create and store a list using the List program, press
^

-mode- S

The screen will clear and 

Input Text File Name:

will be displayed, with the cursor positioned beside the question mark. 
Type a name for the list to be stored, followed by -return-. The name 

may be from one to eight characters, and should be different from the 

names of all the databases on your system.

When you print the list (see #8.8), a copy of it v/ill simultaneously be 

stored on the Disk, in a text file with the name you have specified.

Instructions for printing further copies of the list, directly from the 

text file, are given in your System-Specific manual.

8.10 Returning to Main-Menu
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When you are finished using the Database List program, you may press

-mode- M 

to reactivate the main menu.
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9. Graph Program 

9.1 General

If you need a graph of one variable against another, quickly, go ahead 
to #9.4. This section explains some terms used in the detailed 
description of the Graph program which follows.

Briefly, the Database Graph program produces two-dimensional graphs 
from data contained in a database. Each graph illustrates the 
relationship between the values contained in two fields, for a number 
of different records in the database.

You can specify up to three logical devices to which the Graph program 
will output. These are the Screen, the optional Digital Pen Plotter, 
and the "Raster" pseudo-device. The latter is not a true device, but a 
bit-mapped disk file which which behaves as a plotting surface of 
arbitrary dimensions. Plots created using the Raster can be printed out 
on the Dot-Matrix Printer, either while using the Graph program, or 
later using the Plotfile program (see 5512).

*

The basic program output is a graph of one variable plotted against 
another variable, with optional axes, similar to figure 9-*. For the 
purposes of this explanation, the following definitions apply:

Variable a field value which determines one coordinate of a plotted 
point's position on the graph. Two variables are required to 
define this position on a two-dimensional plotting surface.

Graph a group of plotted points, optionally connected by a line, 
whose positions are determined by the values of two variables.
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Axes optional indicators of the coordinate system used for plotting 
a graph. Rectangular (X-Y) and Polar (angle-radius) 
coordinates may be used, and each rectangular axis may be 
linear or logarithmic.

Graphs can be superimposed on the same set of axes to show

- the relationships of two or more field values to a single field 
value; or

-. the relationship of one field value to two or more other field 
values; or

- the relationships of two or more field values to two.or more 
other field values.

*

Two or more graphs may be superimposed in either of two ways:

1: A graph may be redrawn on the same axes, to show the effect 
of changing a different variable, (example: IP chargeability 
versus station position for more than one n-spacing, see figure 
9-2.)

2: Two or more separate graphs, each having one variable in 
common, may be produced on the same set of axes to illustrate 
the relationships between all variables, (example: combined 
chargeability and magnetic profiles.)

For the purposes of this explanation, one or more graphs on the same 
set of axes is referred to as a plot.

Separate plots may be made side-by-side, or on separate plotting 
surfaces, automatically and without the need for your intervention.

The number, and appearance of plots produced by the Graph program 

are dependent on six things which you may specify:
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1: the Variables List and Plotting Options
2: the current Access Key

3: the current Condition Set
A: the Beginning and Ending Access Key values
5: the Labelling Specifications
6: the Action Specifications

The Variables List determines which fields will be used as variables for 

each plot. You may define a plot group (one or more different plots) to 

be reproduced once for each value of a specified access key field. The 

Plotting Options determine the coordinate system (rectangular, polar; 

linear, logarithmic) to be used, maximum and minimum values of all 

variables, and the final appearance of axes, platted points, and 
connecting lines.

The Current Access Key determines the order in which plotted points 

are connected by a line (if they are, in fact, connected). Selection of 

the correct Key is very important, as it also affects the efficiency of 

operation and the ability to define automatic actions to be taken by 

the program during plotting.

The Current Condition Set determines which records field values will 

be taken from, to be used as variables. You may use the condition set 
to isolate a certain part of the database for plotting O e: one survey 

line) or to eliminate records containing suspect data.

The Beginning and Ending Access Key Values define, respectively, the 

first and last records to be plotted, the same effect could be achieved 
using a condition set, but this method is much more efficient.

The Labelling Specifications define the size of characters used to 

annotate and label axes, and the optional heading to be printed on each 
plotting surface.
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The Action Specifications allow automatic control of certain plotting 

options, dependent on the values of fields in the current access key. 

These are important when you want GeoPort to repeat a plot group, 
plot on a fresh surface, or superimpose graphs of the same two 
variables on one set of axes.

To activate the Database Graph program from Main-Menu, enter 

-mode- G

Selecting a Database by Name

When activated, the Graph program will display a list of 'available 

databases on the screen, and ask you to select one by printing
t-

Input Database File Name: 

at the top of the screen.

When you know the name of the database you want to edit, enter the 

name folowed by -return-. If you make a mistake during entry, use 

-backspace- to correct it.

The Graph program will check that the database you have selected is 

available. If the database name you have entered is not on the current 

list of available databases, GeoPort will ask you to try another one by 

printing

file not found

at the bottom of the screen. Use -backspace- to correct the name and 

press -return- again.
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Once you have selected an available database, the message 

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change 'your 

selection (if you have selected the wrong database), by typing a new 
database name followed by -return-. If your selection is OK the way it 

is, press -mode- to see the modes menu. To activate a mode, you may 

then type the first letter of the mode's name.

Note that the following sections advise you to press -mode- plus a 

letter to activate each mode. At this point, however, the modes menu 

is already on the screen, so you need only type a letter to activate a 

mode.

9.3 Graph Program Modes

Like most GeoPort programs, the Graph program operates in several 

modes, each of which receives a particular type of input from you. 
The modes of the Graph program allow you to select and modify all of 
the specifications described at the end of #9.1.

Two modes of the Graph program ("Key" and "Condition") are identical 

to those in the Edit and List programs. The remaining modes produce 

tables on the screen, which you may "fill" with values, selections, and 

specifications, and then "edit" these if necessary. This "editing" does 

not affect the database in any way.

The modes of the Graph program are described in detail in #9.9.

9.4 Producing a Single Graph
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This section contains instructions for producing a graph of one variable 

(field value) against another using rectangular coordinates.

The first step after selecting an available database, is to activate the 

"Variables" mode by pressing

-mode- V

The screen will clear and a display similar to figure 9-4 will appear, 

with the cursor positioned just below the "Field Name" heading near 

the top left corner of the screen.

Decide which of your two variables (fields) is to be the "abscissa". The 

abscissa is the variable which is normally plotted in the horizontal 
direction for rectangular coordinates. In most cases, one of your 

variables will represent a survey parameter, while the other will 

represent a survey result. The survey parameter variable should be the 

abscissa.

Enter the field name for this variable followed by -return-. If the 

message "bad index or field not found by name" appears, check the 
spelling of the name, use -backspace- to correct it, and press -return- 

again. GeoPort will automatically fill in a "l" (one) in the "Index" 

column. If necessary, you may use -right- to move the cursor to the 
"Index" column, and type in a new index value followed by -return-.

GeoPort will automatically fill in default values for all other columns 

in the display. You may change any of these in the usual manner: move 

the cursor, type the new value, confirm with -return-. See #9.9.1 for a 

complete discussion of all options in this mode.

Indicate that this variable is the abscissa by moving the cursor to the 

"A?" column and typing "Y" followed by -return-.
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Move the cursor to the "Field Name" column, on the line just below the 

one you just filled in. Enter the field name for your other variable, 

which is the "ordinate". Fill in the appropriate subscript (if required), 

and leave the "A?" column blank.

Again, GeoPort will fill in default values for this field, which you may 
change as described in #9.9.1.

You may obtain a graph on the screen immediately by pressing

-mode- G

but the system will attempt to graph all the data in the database. 

Usually you will want to specify an Access Key and Condition Set 
before producing the graph.

Access key number l is selected automatically, but to change this you 

may activate the "Key" mode by pressing

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 9-5. The available key numbers will be listed as 

a heading, and the names of fields comprising each key will be listed 

below, in order of decreasing significance.

The current key will be displayed at the top of the screen, with the 

cursor at the same position. The first time you activate the mode,

CURRENT KEY 

l

will be displayed.
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Select a key which is most closely related to your "abscissa" variable. 
The best choices are:

1: a key which has as its least significant field, the field you have
selected as your "abscissa" variable. 

2: a key from whose least significant field, your abscissa variable
has been directly derived. 

3: a key which contains as one of its component fields, the field
you have selected as your abscissa variable. 

4: a field from any of whose component fields, your abscissa
variable has been directly derived.

These choices allow the most efficient operation of the Graph program. 
Other Key choices will work, but more slowly.

It is best to specify a Condition Set to limit the amount of data in your 
graph (ie: one survey line, time period, etc.). To do this, activate the 
"Condition" mode by pressing

-mode- C

The screen will clear and a display similar to figure 9-6 will appear. 
The first time you activate the mode, no conditions will be shown. If 
you reactivate the mode after specifying some conditions, the fields to 
which conditions apply, and the conditions themselves, will be listed in 
the top portion of the screen. The bottom portion of the screen 
contains space for a list of all available fields. Press -function- N to 
see this list. The menu options "Prev", "Next", "Erase", "Restore", 
"Delete", and "Insert" are available in this mode, and function as 
summarized below:

Next Effectively scrolls the bottom portion of the screen up, to 
display the next set of field names.
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Prev Effectively scrolls the bottom portion of the screen down, to 

display the previous set of field names.

Erase Removes the conditions represented by the line containing 

the cursor and all those below it, from the current condition 

set. Reversed by -function- R.

Delete Deletes the condition represented by the line containing the 

cursor, from the current condition set.

Insert Creates a blank line above the line containing the cursor, to 

allow a new condition to be entered. Reversed by -function- 

D.
m

Restore Reverses the effect of -function- E.
9

To enter a new condition, you must start with the cursor on a blank 

line (ie: either move the cursor to the end of the list using the -scroll- 

and/or -down- keys; or create a blank line using the "Insert" menu 

option).

In the "field name" column, simply enter the name of the field to whose 

values the condition will apply, and press -return-. The system will 
automatically fill in a l (one) in the "Index" column, and you may 

change this by moving the cursor, typing over the "l", and pressing 

-return- for confirmation. If you make any mistakes when entering 
field names or index numbers, use -backspace- to type over them.

The next step is to define the condition by entering a relation and a 

value. There are six relations, listed below with brief explanations. 

The system will enter the EG relation as a default, which you may

change if you wish.
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Relation Description
EQ EQual to
NE Not Equal to
GT Greater Than
LT Less Than
GE Greater than or Equal to
LE Less than or Equal to

You may enter any value required to complete the condition, followed 
by -return-. If you wish, you may leave the value location blank, with 
the following results:

- If you have used the EQ relation, the condition will tell GeoPort 
to use for graphing, records with a blank value in the field.

- If you have used arty relation other than EQ, the condition will 
tell GeoPort to use for graphing, records with a non-blank value 
in the field.

To modify existing conditions, you may change field names, relations, 
and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

9.5 Superimposing Several Graphs of a Common Variable

It is often desirable to superimpose graphs having one variable in 

common. This type of presentation is useful to show how two or more 

measured quantities vary with respect to a single survey parameter. In 

IP work for example, it is useful to graph both chargeability and 
resistivity against position along a survey line.
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The procedure for specifying such a plot is the same as that given in 

29.4, except that more fields must be specified in the Variables mode.

The first step is to activate the Variables mode by pressing

-mode- V

Erase any variables which have already been selected by moving the 

cursor to the top left part of the screen and pressing

-function- E

Next, enter the name of the field to be used as the common variable 

and press -return-. GeoPort will automatically fill in default Values in 

all other columns on the screen. Change the Index if necessary. The 
system permits only one abscissa variable per plot, so the common 

variable must be the abscissa. Move the cursor to the "abscissa" 

column and type "Y" followed by -return-.

Move the cursor back to the "Field Name" column again, on the next 
lower line, and enter the name of one of the other variable fields. 

Again, change the index if necessary, and remember to leave the "A?" 

column blank. Repeat the instructions in this paragraph until you have 
entered ail of the variables you wish to graph.

You may obtain a graph immediately by pressing

-mode- G

or you may select an access key and/or condition set beforehand. Refer 

back to #9.4 for these procedures.
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Multiple Plots

Very often, you will want to produce a series of graphs on separate 
axes. This is sometimes better than superimposing as described in 
#9.5, as it helps you to distinguish the individual graphs.

In the Variables mode, you may specify several plots by specifying a 
separate abscissa for each. Consider an IP example. Suppose you want 
a graph of chargeability against position along a survey line, and 
immediately below it, a graph of resistivity against position along the 
line.

The procedure for specifying this is similar to that described in 559.4, 
except that two or more fields will be specified as abscissa variables. 
The completed screen in the Variables mode would look like figure 9-7.

Putting more than one "Y" in the "A?" column tells GeoPort that you 
want separate plots. In the Variables mode, a new plot is defined every 
time you put a "Y" in the "A?" column. The field whose name is on the 
same line as that "Y" will be the abscissa variable for that plot. The 
fields following, before the next one marked as an abscissa, are the 
ordinate variables for that plot.

Repeating a Graph for Different Sets of Records

This section contains instructions for producing several superimposed 
graphs, of the same set of two variables, with each graph representing 
a different set of records in the database.

When producing plots, GeoPort retrieves records from the database in 
order of the Current Access Key. Using the "Actions" mode of the
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Graph program, you may specify that a new graph is to be begun when 
the value of one of the key fields changes.

For example, suppose that for IP work you require a plot of the nssl, 
[1=2, and 0=3 chargeability profiles from a particular survey line. What 
this amounts to is three graphs of chargeability against position, one 
graph for each value of "n11.

In the Variables mode, you need only specify one plot. Enter the name 
(and index if required) of the position field and mark it as the abscissa. 
Then enter the name (and index) of the chargeability field.

You may only specify that a new graph will be begun when an access 
key field changes. Whichever key field you want to use, enter the 
"Key" mode and select the key containing that field.

Activate the "Actions" mode by pressing 

-mode- A

The screen will clear and a display similar to figure 9-8 will be 
displayed. The fields in the current key are listed on the left, with the 
most significant at the top and the least significant at the bottom. By 
marking one of these fields with a "Y" in the "Line Break" column, you 
can specify that a new graph line is to be drawn when that field, or any 
more-significant field, changes value. In our example, the screen in 
the Actions mode would be similar to figure 9-9.

9.8 Repeating a Group of Plots for Different Sets of Records

The "Actions" mode also allows you to repeat an entire Plot Group (all 
the plots specified in the "Variables" mode) when a certain access key
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field changes value.

As described in #9.7, you must first select an access key containing the 

field which, when it changes value, controls the starting of a new plot 
group. In the "Actions" mode, you may mark this field with a "Y" in 

the "New Axes" column to indicate the action to be taken.

If you wish, you may have each repetition of the plot group appear on 

separate plotting surfaces. In the "Actions" mode, mark the 

appropriate key field with a "Y" in the "New Surface" column instead 

of the "New Axes" column.

Detailed Descriptions of Program Modes

This section describes the* individual modes of the Graph program in 

detail, and explains all the options available in each mode.

The Variables Mode

Usually, you will activate the Variables mode immediately after 

selecting an available database. To do so, press

-mode- V

The resulting screen display is shown in figure 9-4. 

The Variables mode allows you to specify:

1: Which fields are to be plotted.

2: Which fields are "abscissa" variables (independent variables 

against which one or more survey results are plotted).
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3: Which graphs are to be superimposed.
4: The scale to which variables are plotted.
5: The range (minimum and maximum) of values for each variable.
6: Whether or not axes are to be drawn, how they are to be drawn,

and what type of annotations accompany them. 
7: How the plotted data points are to be shown (style of point

markers, whether a connecting line is drawn and if so, its style,
width and colour).

You may enter or change entries in this table by using the direction 
keys to move the cursor to the appropriate line and column, typing in 
the entry you want, and pressing -return- for confirmation.

The Graph program produces plots of one or more ordinate variable (s), 
against a single abscissa variable. Most geophysical plots involve one 
or more survey results, plotted against just one survey parameter. For 
example, an IP chargeability profile is a plot of chargeability (a survey 
result) against the linear position of the volume of earth in question 
(the survey parameter). For this type of plot, the abscissa would be 
position and the ordinate would be chargeability.

The procedure for specifying plots in the Variables mode, the first time 
the mode is activated, is as follows:

Use the direction keys to move the cursor to the top line of the table, 
in the "Field Name" column, if it is not already there.

Type the name of the field to be used as the abscissa variable of the 
first plot and press -return-. GeoPort will automatically fill in a "l" in 
the "Index" column, and the default plotting specifications for that 
field. If necessary, you may change the value in the "Index" column 
(move cursor, type new value, press -return-).
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Move the cursor to the MA?" column and type a MY", followed by 
-return-, to identify this field as the abscissa variable.

In a similar manner, enter the names (and index values where necessary) 
of the field(s) to be used as the ordinate variables for the plot. DO 
NOT mark these with a "Y" in the MA?" column.

If you require only one plot, you may either leave the Variables mode 
right away, or change the default plotting specifications and then leave 
the mode. If you want to define another plot, enter its variables as 
described, starting on the next available line in the table. Remember 
to mark only one variable as the abscissa.

To change one of the default plotting specifications, use the 'direction 
keys to move the cursor over it, type the new value, and press -return- 
tor confirmation.

The plotting specifications are described below. -The term "Working 
Unit", as used in the following description, refers to the unit defined 
for a field with the default print Scale factor applied. In other words, 
the Working Unit for a field is the unit in which values of the field are 
usually displayed.

Plotting Scale: The number of centimetres per Working Unit for
this field.

Minimum Value: The lowest value of this field which will be plotted
correctly, measured in Working Units for the field. 
Also the lowest value which will be shown on the 
axis, if axes are used (see "An" below). The Graph 
program will plot values lower than this, as though 
they were equal to this value.
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Maximum Value: The highest value of this field which will be plotted
correctly, measured in Working Units for the field. 
Also the lowest value which will be shown on the 
axis, if axes are used (see "An" below). The Graph 
program will plot values higher than this, as though 
they were equal to this value.

IMPORTANT: The Minimum and Maximum plotting values described 
above are independent of the minimum and maximum field value limits 
described in #4.5.

Axis Crossing: The point at which the other axis will intersect the
axis for this field, measured in Working Units of 
this field. If multiple ordinate variables are 
defined, the axis for the first one listed will 
intersect the abscissa axis at the point specified in 
the "Axis Crossing" column for the abscissa field. 
Others will (usually) be spaced 2 centimetres in the 
positive direction (see #9.9.7).

Graduation Interval: Spacing between axis graduations, measured in
Working Units of this field. le: if Graduation 
Interval s 0.5, graduations will be placed every 0.5 
Working Units, starting at the "Minimum Value" 
(see above).

Typ: Axis type: If an axis is to be drawn, indicate its type in this 
column as

LIN for Linear
LOG for Logarithmic
POL for Polar
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An: Axis annotations: Leave this column blank for no axis at all, or 
mark it "L" for a plain line axis, "G11 for a line with graduations, 
"M" for a line with numbered graduations, or "T" for a line with 
numbered graduations plus a title indicating the field name.

M: Symbol to be used for point markers: Leave this column blank 
for no markers at all, or mark It "T" if the markers are to be 
triangles, "S" if they are to be squares, or "X" if they are to be 
crosses.

S: The style of line used to connect the data points: Leave this 
column blank for no line at ail, or mark it "S" for a solid line,

' . ** *

"D" for a dashed line, or "T" for a dot-dashed line.

C: The colour of the line used to connect the data points, if used 
(see "S" above). Colour is indicated by a digit from l to 8: 
Actual colour depends on plotter. The entry in this column has 
no effect on plots to the screen, dot-matrix printer, raster- 
device, or non-colour plotters.

W: The width of the line used to connect the data points, if used 
(see "S11 above). Width is indicated by a digit from l to 8: 
Actual line width depends on the device used.

It is a good idea to experiment with, these plotting specifications, to 
see their effects for yourself.

The Key Mode

This mode is used to select an access key, and is identical to the "Key" 
modes e f the Edit and List programs. In the Graph program, the 
Current Access Key determines the order in which points are plotted,
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and hence the order in which they are connected by a line (if a line is 
used).

To select an access key, press 

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 9-10. The top line of the display will list the 
available key numbers, and the names of fields comprising each key 
will be listed below, in order of decreasing significance.

The current key will be displayed at the top of the screen, with the 
cursor at the same position. The first time you select the mode,

CURRENT KEY 

l

will be displayed. Enter the number of the key you wish to use, 
followed by -return-. If you make a mistake before pressing -return-, 
use -backspace- to correct it. If you notice a mistake after pressing 
-return-, simply re-enter the correct key and press -return- again.

After selecting a key, you may select another mode.

9.9.3 The Condition Mode

This mode is used to define the Current Condition Set, and is identical 
to the "Condition" modes of the Edit and List programs. In the Graph 
program, the Current Condition Set determines the set of records from 
which data points will be derived for plotting.
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The most important use of the Condition Set in the Graph program is 

to eliminate records known to contain erroneous values. For this 

purpose you may specify a condition set* An example of a condition in 
the set might be "CH.10 GT 2.049", which means "plot values only from 

records having a value greater than 2.049 in the field called CH.10".

No condition set applies when the Graph program is first activated. To. 

specify conditions, enter the "Condition" mode by pressing

-mode- C

The screen will clear and a display similar to figure 9-11 will appear. 

The fields to which conditions apply, and the conditions themselves, 

are listed in the top portion of the screen. The bottom portion 

contains a list of all available fields, exactly as in the Fields mode of 
the Edit program (see #7.7). The following menu options are available 

using -function-, and their effects are summarized below:

Next Effectively scrolls the bottom portion of the screen up, to 

display the next set of field names.

Prev Effectively scrolls the bottom portion of the screen down, to 

display the previous set of field names.

Erase Removes the conditions represented by the line containing 

the cursor and all those below it, from the current condition 
set. Reversed by -function- R.

Delete Deletes the condition represented by the line containing the 

cursor, from the current condition set.
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Insert Creates a blank line above the line containing the cursor, to 

allow a new condition to be entered. Reversed by -function- 

D.

Restore Reverses the effect of -function- E.

To enter a new condition, you must start with the cursor on a blank 

line (ie: either move the cursor to the end of the list using the -scroll- 

and/or -down- keys; or create a blank line using the "Insert" menu 

option).

In the "field name" column, simply enter the name of the field to whose 

values the condition will apply, and press -return-. The system will 

automatically fill in a l (one) in the "Index" column, and you may 

change this by moving the cursor, typing over the "l", and pressing 

-return- for confirmation.' If you make any mistakes when entering 

field names or index numbers, use -backspace- to type over them.

The next step is to define the condition by entering a relation and a 
value. There are six relations, listed below with brief explanations. 
The system will enter the EQ relation as a default, which you may 

change if you wish.

Relation Description

EQ EQual to

NE Not Equal to

GT Greater Than
LT Less Than
GE Greater than or Equal to
LE Less than or Equal to

You may enter any value required to complete the condition, followed
by -return-. If you wish, you may leave the value location blank, with
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the following results:

- If you have used the EQ relation, the condition will tell GeoPort 
to retrieve records with a blank value in the field.

- If you have used any relation other than EQ, the condition will 
tell GeoPort to retrieve records with a non-blank value in the 
field.

To modify existing conditions, you may change field names, relations, 
and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

9.9.4 Specifying the Access Key Limits

Using a Condition Set allows you to isolate a certain part of a database 
for plotting. GeoPort begins retrieving records at the beginning of the 
current access key sequence, and retrieves them all, but ignores those 
which do not meet the condition set. This searching process is 
efficient enough most of the time, but becomes time-consuming when 
you want to graph a very small, localized group of records.

To confine GeoPort's "search" to a specific part of the database, you 
can specify an upper and a lower limit for access key values. This 
must be done with extreme care, in order to avoid eliminating 
important data.

In general, if the data you need are distributed throughout the database, 
setting limits is not a good idea. If you are sure that the data you need 
are contained within a single block of records, which are close to each
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other in the access key sequence, then setting limits may save you quite 

a lot of time.

For example, if you are using an access key involving the date and time 

at which data were collected, and you need a graph of data collected 

between 9:00 AM and 8:00 PM on June 3, your data are obviously 

confined to a small block of records in the access key sequence. 
Access key limiting would thus be very useful.

To specify the lower or "Beginning11 limit, press 

-mode- B

The screen will clear and a display similar to figure 9-12 will appear, 

showing the names of ail fields in the current access key, along with 
their values in the default first record (the record with the lowest 

access key value in the sequence).

You may modify as many of these values as necessary, to define the 

Beginning key value limit: Simply move the cursor to the value you 
wish to change, type the new value over it, and press -return- for 

confirmation. Use -backspace- when necessary to correct mistakes.

If the record exists in the database, and meets the current condition 

set, it will be the first to be retrieved for use in graphing, and GeoPort 
will ignore all records with lower access key values.

If there is no record in the database with the exact access key value 

you specified, or the record with that access key value does not meet 

the current condition set, GeoPort will use as the first record, the 

record having the next value in the current access key sequence, which 

meets the current condition set.
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To specify the upper or "Ending" limit, press 

-mode- E

Again the screen will clear and a display similar to figure 9-13 will 

appear, showing the names of all fields in the current access key, this 

time with their values in the default last record (the record with the 

highest access key value in the sequence).

You may modify as many of these values as necessary, to define the 

Ending key value limit: Simply move the cursor to the value you wish 
to change, type the new value over it, and press -return- for 

confirmation. Use -backspace- when necessary to correct mistakes.

If the record exists in the database, and meets the current condition 

set, it will be the last to be retrieved for use in graphing, and GeoPort 

will ignore all records with higher access key values.

If there is no record in the database with the exact access key value 

you specified, or the record with that access key value does not meet 

the current condition set, GeoPort will use as the last record, the 

record having the next value in the current access key sequence, which 

meets the current condition set.

The Devices Mode

This mode is used to specify which of three logical devices are to 

receive the output of the Graph program. As described in #9.1, these 

devices are:

1: The screen of your GeoPort system. 

2: An optional Pen Plotter.
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3: The Raster pseudo-device.

The Raster is not a true device, but acts as a plotting surface of 
arbitrary dimensions. When the Raster is active, it generates bit 
mapped files on the Disk, which may be printed out on the dot-matrix 
printer either by the graph program itself, or later using the Plotfile 
program (see #10).

When you first activate the Graph program, only the Screen will be 
active. To activate other devices, change the overall scaling of plots, 
or cause 90-degree rotation of plots, invoke the Devices mode by 
pressing

-mode- D

The screen will clear and a display similar to figure 9-14 will appear.

You may fill in this on-screen "table" to tell GeoPort about the devices 
you want to use for plotting.

The entries in the "Device Name" column are fixed. You may update 
the entries in other columns by moving the cursor, typing the new 
entry, and pressing -return- for confirmation. Use -backspace- when 
necessary to correct mistakes.

The remaining columns are described below:

Active?: If you want the Graph program output to appear on a 
particular device, put a "Y" in this column on the line on 
which the device is named* Make sure that ali devices 
you make "Active" are switched on and "on-line". The 
system will wait, doing nothing, until all devices are 
ready.
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Scale Factor: This is a number by which X- and Y-coordinates of points 
to be plotted are multiplied before they are output to 
the device. The most important use of this column is to 
make sure that plots will appear the same size, relative 
to the size of the plotting surface, regardless of the 
device used.

Rotate: Defines the direction of abscissa axes on the plot 
surface. Put a "Y" in this column if you want abscissa 
variables plotted vertically (ie: for well logs and other 
down-hole graphs). The usual convention calls for 
horizontal abscissa orientation, for which you may leave 
this column blank.

Width: The horizontal dimension of the plotting surface, in 
inches or centimetres (see "Units11 below).

Height: The vertical dimension of the plotting surface, in inches 
or centimetres (see "Units" below).

Units: The units used for both "Width" and "Height" above. 
Type "IN" for inches, or "CM" for centi-metres.

NOTE: Both "Width" and "Height" must be in the same units: Something 
like "30 cm by 9 inches" is not valid.

The details of the Raster device are discussed at length in the 
description of the Plotfile program (see #10). For now it is sufficient 
to say that the Raster is an intermediate step between the Graph 
program and the Dot-Matrix Printer. The Printer cannot draw lines, 
points and symbols in a random fashion, as can the Screen and optional 
Plotter. To produce a plot on the Printer, GeoPort must first
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construct the plot internally on a "virtual" plotting surface, and then 
copy this to the Printer.

This "virtual" plotting surface is a data file on the Disk which, like all 
other files, must be given a name. If you use the "Actions" mode (see 
#9.9.6) to specify plotting on multiple surfaces, GeoPort uses a new 
data file for each surface. In such cases, the name you give refers to 
not one but a "family" of data files.

You may choose either to "save" the data file(s) on the disk for later 
use, or to simply print the results and delete the file(s) immediately. If 
you wish to print the results only once, you may leave the "Name" and 
"Options" columns blank.

m

If you do not enter a name, GeoPort will create a file with a coded 
name, and the plot will be'drawn on it. When the plotting is finished, 
GeoPort will print it immediately and destroy the file. If you have 
defined "new surface" Actions (see ^9.9.6), the file will be printed, 
cleared and re-used each time a new surface is selected.

If you wish to store the results on the disk, you must identify the file 
(or file family) you will be using by typing the appropriate name in the 
"Name" column. With the Version l release of GeoPort, names may 
consist of one to eight alphanumeric characters. Refer to Volume 5 for 
details about files and file names on your system.

In the "Name" column, you may enter either a "new" name (to identify 
a file or file family which does not already exist on the Disk), or an 
"old" name (to identify a file or file family which does exist on the 
Disk). The Graph program operates somewhat differently on "old" and 
"new" files, as explained below.
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When you give a new name, GeoPort will create the new file or files 
automatically. You may select one of two plotting options when using 
a new name, by typing one of the following entries in the "Options" 
column:

ENTRY: RESULT:

"S" A file (or files) with the name you have given will be 
created, and the plot will be drawn on it. When the 
plotting is finished, GeoPort will "save" the file on 
the Disk, but will not print it immediately.

"P" A file (or files) with the name you have given will be 
created, and the plot will be drawn on it. When the 
plotting is finished, GeoPort will print it immediately 
and "save" the file on the Disk. If you have defined 
"new surface" Actions (see #9.9.6), each file will be 
printed before a new surface is selected.

When you give an "old" name, GeoPort will access the existing file or 
files, and draw new plots over what is already there. The original 
contents of the files will not be lost, but they will be changed. The new 
plot(s) will be superimposed over the existing ones, and it will not be 
possible to separate the old and new plots.

You may select one of two plot options when working with "old" files, 
by putting one of the following entries in the "Options" column:

ENTRY: RESULT:
"O" The plots you have defined will be drawn over those

already existing in the named file(s). The new
version(s) will be saved on the Disk, but will not be
printed out immediately. 

"OP" The Plots you have defined will be drawn over those
already existing in the named file(s). When the
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plotting is finished, GeoPort will print it immediately 
and "save" the file on the Disk. If you have defined 
Mnew surface" Actions (see #9.9.6), each file will be 
printed before a new surface is selected.

9.9.6 Plot Automation: The Actions Mode

This mode allows you to define certain actions which GeoPort will 
perform automatically, each time it begins to retrieve records from a 
new part of the current access key sequence.

The following discussion introduces some new concepts about databases, 
which should help you understand how this is done.

An access key consisting of several fields can be thought of as dividing 
a database into logical groups of adjacent records. For example, 
consider an access key which organizes records in a time sequence. 
Suppose that this access key consists of five fields called YEAR, 
MONTH, DAY, HOUR, and MINUTE, with YEAR being most-significant 
and MINUTE being least-significant.

Each value of YEAR defines a large group of records in the database, 
corresponding to a whole year's collected data. Within each of these 
large groups, each value of MONTH defines a smaller group. Within 
each of these groups, each value of DAY defines a still smaller group, 
and so on. With values assigned to YEAR, MONTH, DAY, and HOUR, 
each value of MINUTE defines the smallest distinct group, which may 
only contain one record.

While GeoPort retrieved records in order of this key, the value of 
YEAR would probably rarely change from one record to the next. When 
finally a record was retrieved with a different value of YEAR from its
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predecessors, one could say that a new group of records was being 

examined: Namely, the data collected in a different year.

Furthermore, it is important to note that a new group is examined in 

all categories: The month of March, 1979 is not the same as the month 

of March, 1980, although the corresponding value of the MONTH field 
would be the same. When the value of YEAR changes from one record 

to the next, it implies a change in the values of MONTH, DAY, HOUR, 

and MINUTE as well, whether or not the vales of the latter fields 

actually change. To generalize, when the value of one access key field 

changes from one record to the next in the key sequence, a change is 

implied in ail less-significant key fields.

When GeoPort retrieves records for graphing, it "notices" every time 

an access key field changes value from one record to the next. Using 
the Actions mode, you may tell the system to do certain things when 

this occurs.

Four actions are possible: Line Break, New Axes, New Surface, and 

Pause. Their use is illustrated in the following examples.

Suppose you require a set of chargeability profiles for all lines of an IP 

survey. Your access key consists of the following fields in order of 

decreasing significance:

AREA whose value defines a sector of the ground surface which was

examined.
LINE whose value is the line number for a measurement. 

N whose value is the "n"-spacing for a measurement. 

RSTN whose value is the station number where the IP receiver was
located during a measurement.
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You might want to superimpose the profiles for all "rV'-spacings used 

for each line, as in figure 9-2.

There is really only one type of graph to be drawn, with the same 
variables every time. Hence to do this, you would only have to define 

one graph in the Variables mode. The ordinate would be the 

Chargeability field, while the abscissa would either be RSTN, or 
perhaps a horizontal displacement field derived from RSTN and N by 

an applications program.

In the Actions mode, you would specify that a new graph is to be drawn 

when N changes (or when LINE or AREA — more significant fields — 

change), and that a new surface is to be used when LINE (or AREA)
*

changes.

The new graph specification tells the system to break the connecting 

line between data points (if you have specified that points are to be 

connected), because the next set bf points comprise a separate graph. 

If you did not include this, each plot would look like figure 9-15.

The new surface specification tells GeoPort that you want the 

chargeability profiles for each line to be plotted on a different surface. 

This has different meanings for the different devices on which plotting 

can be done (see below), but basically means that a new sheet of paper 

is to be used for plotting.

Returning to the IP example, you might prefer to separate the profiles 
for different 'V-spacings, as in figure 9-16.

You need not change anything but the Action specifications to 

accomplish this. You would need to specify that new axes are to be 
drawn when N (or LINE or AREA) changes, and a new surface selected 

when LINE (or AREA) changes. The maximum number of separate plots
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which will be drawn on one surface is thus equal to the maximum value 
of N. Obviously, you must take steps to ensure that this many plots 
will fit within the boundaries of the plotting surface, such as adjusting 
the plotting scales or using a Condition Set to limit the number of plots 
per surface. (Remember that when you define several plots in the 
Variables mode, a new set of axes will automatically be drawn for each 
plot ie: each new abscissa.)

To define Actions, activate the Actions mode by pressing 

-mode- A

The screen will clear and a display similar to figure 9-17 will appear. 
All fields in the current access key are listed in the "Field Name" and 
"Index" columns of this on-screen table. To define Actions, you may 
fill in the other columns of the table.

To specify that a particular Action is to occur when a given key field 
changes value, move the cursor to the line on which the field is named, 
in the column representing the required Action, and enter a "Y" 
followed by -return-.

You may also "edit" the contents of the table: To remove a "Y" from a 
column, position the cursor over it and just press -return-.

The meaning of a "Y" in each column is explained below:

New Graph: When the indicated Key field, or any more-significant Key 
field, changes value, GeoPort will break the connecting 

line between data points. This allows superimposing 

graphs of the same two variables, to show the effect of 
changing a third variable.
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On each of the superimposed plots, the value of the least- 

significant field causing the break will be printed 

numerically at the end of the graph, as shown in figure 9- 

16, if you have specified that the ordinate axis is to be 
titled.

New Axes: When the indicated Key field, or any more-significant Key 

field, changes value, GeoPort will draw a new set of axes 
on the current plotting surface(s), and plot the next set 

of data points on these axes. A Line Break is implied. 

The new axes are positioned some distance from the 

previous set (usually 3 cm in the vertical direction, but 

see ^9.9.7). New Axes defined in this way are 

independent of those implied by specifying more than one 

abscissa in the Variables mode.

If several abscissas (ie several plots) have been defined in 

the Variables mode, GeoPort will begin again on the first 

defined plot after a "New Axes" Action. That is, the 

New Axes Action causes GeoPort to repeat the defined 
Plot Group for a new set of records in the key sequence.

New Surface: When the indicated Key field, or any more-significant Key 

field, changes value, GeoPort will begin plotting on a new 

surface, for all active devices. New Axes and Line Break 

are implied. The exact results of this Action are 
different for each device:

Screen: If you are plotting on the screen, it will be cleared every 
time a new-surface Action occurs.

Plotter: If you have a roll-paper plotter, with automatic paper 

advance, a new-surface Action will advance the paper. 
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Otherwise, use the pause Action together with new- 

surface, to allow time to manually change the paper in 
the plotter*

Raster: The effects of a new-surface break on the Raster pseudo- 

device depend on whether or not you have identified a 

plot file name in the Devices mode (see #9.9.5).

If you have not specified a file name, GeoPort will have 

created a special file for its own use, and a new-surface 

Action will cause this file to be printed on the Dot- 
Matrix Printer, then erased, and used over again. The 

paper in the printer will be advanced automatically.

If you have specified a file name, and used either the "P" 

or "OP" options in the Devices mode, a new-surface 

Action will cause the current file to be printed on the 
Dot-Matrix Printer, and the next file in the "family" to 

be used as the next plotting surface. The paper in the 

printer will be advanced automatically.

If you have specified a file name, and used either the "S" 

or "O" options in the Devices mode, a new-surface Action 

will cause the next file in the "family" to be used as the 

next plotting surface, but will not cause any Printing.

Pause: When the indicated Key field, or any more-significant Key 

field, changes value, GeoPort will pause before 
continuing. The name and current value of the least- 

significant field causing the break, will be displayed on 

the screen. For example: If the access key is HOUR, 

MINUTE, SECOND, and you specify the Pause for 

SECOND, the system will pause once when SECOND alone
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changes (displaying the value of SECOND); twice when 
MINUTE changes (displaying the value of SECOND first, 
then the value of MINUTE); and three times when HOUR 
changes (displaying the value of SECOND first, then the 
value of MINUTE, then the value of HOUR.)

Use Pause whenever you must perform some manual 
operation, such as changing plotter paper or pen colour, 
or when you simply want to pause the system to study the 
plotted results.

To continue plotting, press -return- once.

9.9.7 The Labels Mode

This mode allows you to specify three overall attributes for plots:

1: The size of characters used for labelling lines and axes.
2: The spacing between multiple axes on the same plotting

surface. 
3: A heading to be printed at the top of each plotting surface.

Activate the mode by pressing 

-mode- L

The screen will clear and a display similar to figure 9-18 v/ill appear. 
It is a simple one-line table, and you may make entries in each column 
as follows:

Character Size: The height in centimetres, of characters used for axis 
and line labelling. The heading (see below) will be
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here, GeoPort will fill in "0.25".

Axis Spacing: The number of centimetres between multiple axes on 

the same plotting surface. Specifically, the' distance in 
the direction of the ordinate axes, between the 
minumum ordinate value of one plot and the maximum 

ordinate value of the next plot. If you do not make an 

entry here, GeoPort will fill in "2.0".

Heading: The characters you enter here will be printed as a 

heading, at the top of each new plotting surface for all 

active devices, if a title has been specified (see 

#9.9.1). You may use any characters, including upper- 

end lower-case letters, numbers and symbols. If you do 

not make an entry here, or blank your entry by just 

pressing -return-, GeoPort will not print a heading.

Producing the Plots

Once you have fully specified the plots you need, press

-mode- G 

to begin plotting on all active devices.

In an emergency, such as a mechanical malfunction in the dot-matrix 

printer or optional plotter, you may press -interrupt- to abort the 

plotting procedure. The message

Finished - Press -mode- to continue
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will be displayed after a few seconds. You may make changes in any of 
the modes if necessary, and press -mode- G again to start plotting 
again from the beginning.

When all plotting is finished, the "finished" message above will be 
displayed. You may then select another mode or return to the main 
menu.

9.9.9 Restoring all Defaults

After producing one set of plots, you may wish to produce some more, 
with quite different specifications. The "Reset" menu option allows 
you to restore all default specifications and begin again from the 
Variables mode. In effect, the "Reset" option is the same as returning 
to main-menu, re-activating the Graph program, specifying the same 
database name, and re-activating the Variables mode with -mode- V.

You do not have to use Reset. After plotting, you may re-activate the 
Variables mode by pressing -mode- V, without altering the selections 
you have made in the various modes. Use Reset with caution, because 
any changes you have made in any modes will be lost.

To restore all defaults, press 

-mode- R

After several seconds, the Variables mode will be re-activated 
automatically, and all default settings will have been reestablished.

9.10 Returning to Main-Menu
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When you are finished using the Database Graph program, you may 
press

-mode- M

to reactivate the main menu.
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10.1 General

The Database Map program is best described in terms of how it differs 

from the Database Graph program discussed in #9, because the two 

programs are quite similar. Thus the following discussion assumes that 

you are familiar with the functions of the Graph program.

A "graph", which is the basic output of the Graph program, is a diagram 

representing the relationship of one variable to one other variable. By 

contrast, a "map" represents the relationship of one variable to two 

other variables. The Map program plots a set of points on Cartesian 

axes, to represent two variables positionally, and can also "post" (print 

numerically) the value of a third variable beside each plotted point. In 

magnetics, for example, you can plot the position of each survey 

station and post the magnetometer readings to obtain a magnetic map 

(see figure 10-1).

Similar maps could also be produced for gravity, IP chargeability, etc.

For IP surveys using the dipole-dipole array, you can produce pseudo- 

sections using the Map program. This is done by plotting the horizontal 

and vertical positions of the part of the Earth being investigated 

(calculated from the transmitter and receiver station numbers, dipole 

length "a" and separation factor "n"), and posting the appropriate 

values, such as chargeability or resistivity, beside each point, as in 

figure 10-2.

You may also use the posting feature of the Map program to clarify the 

presentation of many types of graphs. For example, an Argand 

diagram is a graph of real versus imaginary components of resistivity 

at various frequencies, used extensively in Complex-Resistivity 

interpretation. You can produce Argand diagrams with the Graph 

program, but the Map program can provide an improved presentation
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by posting the frequency values beside each point on the graph (see 
figure 10-3).

Occasionally, it is desirable to superimpose survey results, in profile 

form, onto a map of the survey geometry. You can do this with the 

Map program, by using the "relative plotting" capability instead of 

"posting". If three variables X, Y and Z are given, the program will 
first plot the points (X,Y) and connect them, if you wish, by a line. 

Then it will plot the points (X/Y+Z)), resulting in a profile of the Z 

variable whose baseline is the line of points (X,Y). This is shown in 

figure 10-4.

. *" *

The "post" and "plot relative" options may be combined, and multiple 

variables specified, to produce almost any type of map. "The full 

flexibility of the Graph program is retained, wih access key limits, 
condition sets and Actions also permitted.

To activate the Database Map program from main-menu, press 

-mode- M

10.2 Selecting a Database by Name

When activated, the Map program will display a list of available 
databases on the screen, and ask you to select one by printing

Input Database File Name: 

at the top of the screen.

When you know the name of the database you v/ant, enter the name 

followed by -return-. If you make a mistake during entry, use
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-backspace- to correct it.

The Map program will check that the database you have selected is 
available. If the database name you have entered is not on the current 
list of available databases, GeoPort will ask you to try another one by 
printing

file not found

at the bottom right-hand corner of the screen. 

Once you have selected an available database, the message

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change your 
selection (if you have selected the wrong database), by typing a new 
database name followed by -return-. If your selection is OK the way it 
is, press -mode- to see the modes menu:

Key,Variable,Condition,Begin,End,Action,Label,DevicefGo,Mainmenu

These menu options represent modes of the Map program, individually 
described in the following subsections. To activate a mode, you may 
then type the first letter of the mode's name.

Note that the following sections advise you to press -mode- plus a
letter to activate each mode. At this point, however, the modes menu
is
already on the screen, so you need only type a letter to activate a
mode.
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10.3 Selecting an Access Key

After selecting a database, you will usually want to select an access 
key to determine the order in which records will be retrieved for 
plotting. If you do not explicitly select a key, access key number l will 
be selected automatically.

To select an access key, enter 

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 10-5. The top line of the display will list the 
available key numbers, and the names of fields comprising 'each key 
will be listed below, in order of decreasing significance.

w

The current key will be displayed at the bottom of the screen, with the 
cursor at the same position. The first time you select the Key mode,

CURRENT KEY: 

l

will be displayed. Enter the number of the key you wish to use, 
followed by -return-. If you make a mistake before or after pressing 
-return-, simply re-enter the correct key.

You may return to this mode whenever you wish, to change the current 
key.

10.4 v Specifying the Map Variables

To specify a map, you will need to select which database fields are to
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be the X, Y, and Z variables. To do this, activate the "Variables" mode 
by pressing

-mode- V 

The Variables mode allows you to specify:

1: Which fields are to be plotted.

2: Which fields are "X" variables (plotted along the horizontal

axis of the map). 

5: Which fields are "Y" variables (plotted along the vertical axis

of the map). 

4: Which fields are "Z" variables (posted numerically or plotted
relative to the points X,Y). 

5: The scale to which variables are plotted.

6: The range (minimum and maximum) of values for each variable. 

7: Whether or not axes are to be drawn, how they are to be drawn,

and what type of annotations accompany them. 

8: How the plotted data points are to be shown (style of point

markers, whether a connecting line is drawn and if so, its style,
width and colour).

When the Variables mode is activated, the screen clears and a table 

similar to figure 10-6 is displayed.

You may enter or change entries in this table by using the direction 

keys to move the cursor to the appropriate line and column, typing in 

the entry you want,' and pressing -return- for confirmation.

The Map program produces plots of one or more "Z" variable(s), against 

a single "X" and (usually) a single "Y" variable. Most geophysical maps 

involve one or more survey results, plotted against two survey 
parameters, the latter usually representing positions. For example, an
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IP pseudo-section is a map of chargeability values for various values of 

depth and position along a survey line. For this type of map, 
chargeability would be the "Z" variable, depth would be "Y", and linear 

position would be "X".

The procedure for specifying plots in the Variables mode, the first time 

the mode is activated, is as follows:

Use the direction keys to move the cursor to the top line of the table, 

in the "Field Name" column, if it is not already there.

Type the name of the field to be used as the "X" variable of the first 

plot and press -return-. GeoPort will automatically fill in a "l" in the 

"Index" column, an "X" in the "A?" column, and the default plotting 

specifications for the field in the remaining columns. If necessary, you 

may change the value in the "Index" column (move cursor, type new 

value, press -return-).

In a similar manner, enter the names (and index values where required) 

of the "Y" and "Z" variables for the plot. GeoPort will automatically 
fill in the "A?" column as you do so. You can use multiple "Y" and "Z" 

variables if you wish. (Multiple Ys are rarely used; multiple Zfs will 

result in multiple posting and/or relative plotting.)

If you require only one plot, you may either leave the Variables mode 

right away, or change the default plotting specifications and then leave 

the mode. If you want to define another plot, enter its variables as 
described, starting on the next available line in the table. You must 

explicitly mark the first variable of each new plot with an "X" in the 

"A?" column. GeoPort will automatically fill in the "Y" and "Z".

To change one of the default plotting specifications, use the direction

176



GeoPort User's Reference Manual: Core Software
Map Program 

10.n

keys to move the cursor over it, type the new value, and press -return- 
for confirmation.

The plotting specifications are described below. The term "Working 
Unit", as used in the following description, refers to the unit defined 
for a field with the default print Scale factor applied. In other words, 
the Working Unit for a field is the unit in which values of the field are 
usually displayed.

Plotting Scale: The number of centimetres per Working Unit for 
this field.

Minimum Value: For "X", "Y", and "Z" with plot-relative option 
only: The lowest value of this field which will be 
plotted correctly, measured in Working Units for 
the field. Also the lowest value which will be 
shown on the axis, if axes are used (see "An" 
below). The Graph program will plot values lower 
than this, as though they were equal to this value. 
This specification has no meaning for "Z" with 
post option only.

Maximum Value: For "X", "Y", and "Z" with plot-relative option 
only: The highest value bf this field which will be 
plotted correctly, measured in Working Units for 
the field. Also the lowest value which will be 
shown on the axis, if axes are used (see "An" 
below). The Graph program will plot values higher 
than this, as though they were equal to this value. 
This specification has no meaning for "Z" with 
post option only.

IMPORTANT: The Minimum and Maximum plotting values described
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above are independent of the minimum and maximum field value limits 
described in #4.5.

Axis Crossing: For "X" and "Y" only: The point at which the other
axis will intersect the axis for this field, measured 
in Working Units of this field. If multiple ordinate 
variables are defined, the axis for the first one 
listed will intersect the abscissa axis at the point 
specified in the "Axis Crossing" column for the 
abscissa field. Others will (usually) be spaced 2 
centimetres in the positive direction (see #9.9.7). 
For "Z" with plot-relative option: The value of the 
Z variable which should be plotted directly over 
the X-Y baseline. This specification has no 
meaning for "Z" with post option only.

Graduation Interval: For "X" and "Y" only: Spacing between axis
graduations, measured in Working Units of this 
field. le: if Graduation Interval = 0.5, graduations 
will be placed every 0.5 Working Units, starting at 
the "Minimum Value" (see above). This 
specification has no meaning for "Z".

Style: For "X" and "Y" axis annotations: Leave this
column blank for no axis at all, or mark it "L" for 
a plain line axis, "G" for a line with graduations, 
"N" for a line with numbered graduations, or "T" 
for a line with numbered graduations plus a title 
indicating the field name.
For "Z": mark this column with a "P" to post the 
value of Z at each plotted point (X,Y), or mark it 
"R" for the plot-relative option, or mark it "Q" to
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use both the post and plot-relative options 
simultaneously.

Note: The "M", "S", "C", and "W" columns apply only to "Y" variables 
and to "Z" variables with plot-relative option. These specifications 
have no meaning for "X" and "Z" with post option only.

M: Symbol to be used for point markers: Leave this column blank 
for no markers at all, or mark it "T" if the markers are to be 
triangles, "5" if they are to be squares, or "X" if they are to be 
crosses.

S: The style of line used to connect the data points: Leave this 
column blank for no line at all, or mark it "S" for a solid line, 
"D" for a dashed line, or "T" for a dot-dashed line.

C: The colour of the line used to connect the data points, if used 
(see "S" above). Colour is indicated by a digit from l to 8: 
Actual colour depends on plotter. The entry in this column has 
no effect on plots to the screen, dot-matrix printer, raster- 
device, or non-colour plotters.

W: The width of the line used to connect the data points, if used 
(see "S" above). Width is indicated by a digit from l to 8: 
Actual line width depends on the device used.

It is a good idea to experiment with these plotting specifications, to 
see their effects for yourself.

10.5 Producing the Maps

Once you have fully specified the map(s) you need, press
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-mode- G

to begin plotting on all active devices (see #10.8).

In an emergency, such as a mechanical malfunction in the dot-matrix 
printer or optional plotter, you may press -interrupt- to abort the 
plotting procedure. The message

Finished - Press -mode- to continue

will be displayed after a few seconds. You may make changes in any of 

the modes if necessary, and press -mode- G again to start plotting 

again
*

from the beginning.

When all plotting is finished, the "finished" message above will be 

displayed. You may then select another mode or return to the main 

menu.

10.6 Specifying a Condition Set

Often, you may not wish to plot a map using all records in a database, 

but rather only those whose field values meet certain conditions. For 

this purpose you may specify a condition set. An example of a 

condition in the set might be "CH.10 GT 2.049", which means "use only 

records having a value greater than 2.049 in the field called CH.10".

No condition set applies when the Map program is first activated. To 

specify conditions, enter the "Condition" mode by pressing

-mode- C

180



GeoPort User's Reference Manual: Core Software
Map Program 

10.n

The screen will clear and a display similar to figure 10-7 will appear. 
The fields to which conditions apply, and the conditions themselves, 
are listed in the top portion of the screen. The bottom portion 
contains a list of all available fields, exactly as in the Fields mode of 
the Edit program (see #5.5). As in that mode, the "Prev", "Next", 
"Clear", "Delete", and "Insert" menu options are available, and function 
similarly as summarized below:

Next Effectively scrolls the bottom portion of the screen up, to 
display the next set of field names.

Prev Effectively scrolls the bottom portion of the screen down, to 
display the previous set of field names.

4

Erase Removes the conditions represented by the line containing 
the cursor and all those below it, from the current condition 
set. Reversed by -function- R.

Delete Deletes the condition represented by the line containing the 
cursor, from the current condition set.

Insert Creates a blank line above the line containing the cursor, to 
allow a new condition to be entered. Reversed by -function- 
D.

Restore Reverses the effect of -function- E.

To enter a new condition, you must start with the cursor on a blank 
line (ie: either move the cursor to the end of the list using the -scroll- 
and/or -down- keys; or create a blank line using the "Insert" menu 
option).
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In the "field name11 column, simply enter the name of the field to whose 
values the condition will apply, and press -return-. The system will 

automatically fill in a l (one) in the "Index" column, and you may 

change this by moving the cursor, typing over the "l", and pressing 

-return- for confirmation. If you make any mistakes when entering 

field names or index numbers, use -backspace- to type over them.

The next step is to define the condition by entering a relation and a 

value. There are six relations, listed below with brief explanations. 

The system will enter the EQ relation as a default, which you may 

change if you wish.

Relation Description

EQ EQual to

NE Not Equal to

GT Greater Than

LT Less Than
GE Greater than or Equal to

LE Less than or Equal to

You may enter any value required to complete the condition, followed 

by -return-. If you wish, you may leave the value location blank, with 

the following results:

- If you have used the EQ relation, the condition will tell GeoPort 

to retrieve records with a blank value in the field.

- If you have used any relation other than EQ, the condition will 

tell GeoPort to retrieve records with a non-blank value in the 

field.

To modify existing conditions, you may change field names, relations, 

and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for
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confirmation. Use -backspace- whenever necessary to correct 
mistakes.

10.7 Specifying the Access Key Limits

Once you have selected an access key, you may wish to specify upper 
and lower limits on the key value. GeoPort will not retrieve records 
with key values lower than the lower limit, or higher than the upper 
limit.

To specify the lower limit where GeoPort will "Begin" retrieving 
records, press

*

-mode- B
*

The screen will clear and a display similar to figure 10-8 will appear, 
showing the names of all fields in the current access key. If you have 
used the "Begin" mode previously, the limiting values you previously 
selected will appear beside the field names. The first time you select 
the mode, the key field values for the first record in the current key 
sequence for the database will be shown.

You may enter values, and modify existing ones, to define a key value 
which is equal to or lower than the key values of all records you v/ant 
to use for plotting. Simply move the cursor to the value you wish to 
change, type the new value over it, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

If there is no record in the database with the exact access key value 
you specified, or the record with that access key value does not meet 
the current condition set, GeoPort will set as the first record to be
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retrieved, the record having the previous value in the current access 
key sequence, which meets the current condition set.

To specify the upper limit where GeoPort will "End" the retrieval of 

records, press

-mode- E

The screen will clear and a display similar to figure 10-9 will appear, 

showing the names of all fields in the current access key. If you have 

used the "End" mode previously, the limiting values you previously 

selected will appear beside the field names. The first time you select
** *

the mode, the key field values for the last record in the current key 
sequence for the database will be shown.

You may enter values, and modify existing ones, to define a key value 

which is equal to or higher than the key values of all records you want 

to use for plotting. Simply move the cursor to the value you wish to 
change, type the new value over it, and press -return- for 

confirmation. Use -backspace- whenever necessary to correct 

mistakes.

If there is no record in the database with the exact access key value 

you specified, or the record with that access key value does not meet 
the current condition set, GeoPort will set as the last record to be 

retrieved, the record having the next value in the current access key 

sequence, which meets the current condition set.

10.8 Selecting Output Devices

Like the Graph program, the Map program can produce its output on 
any combination of three logical devices (these are discussed further in
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#9.1). The logical devices are:

1: The screen of your GeoPort system.
2: An optional Pen Plotter.
3: The Raster pseudo-device.

The Raster is not a true device, but acts as a plotting surface of 
arbitrary dimensions. When the Raster is active, it generates bit 
mapped files on the Disk, which may be printed out on the dot-matrix 
printer either by the graph program itself, or later using the Plotfile 
program (see #12).

When you first activate the Map program, only the Screen will be 
active. To activate other devices, change the overall scaling of plots, 
or cause 90-degree rotation of plots, invoke the Devices mode by 
pressing .*

-mode- D

The screen will clear and a display similar to figure 10-10 will appear:

You may fill in this on-screen "table" to tell GeoPort about the devices 
you want to use for plotting.

The entries in the "Device Name" column are fixed. You may update 

the entries in other columns by moving the cursor, typing the new 

entry, and pressing -return- for confirmation. Use -backspace- when 

necessary to correct mistakes.

The remaining columns are described below:

Active?: If you want the Map program output to appear on a 

particular device, put a "Y" in this column on the line on
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which the device is named. Make sure that all devices 
you make "Active" are switched on and "on-line". The 
system will wait, doing nothing, until all devices are 
ready.

Scale Factor: This is a number by which X- and Y-coordinates of 
points to be plotted are multiplied before they are 
output to the device. The most important use of this 
column is to make sure that plots will appear the same 
size, relative to the size of the plotting surface, 
regardless of the device used.

Rotate: Defines the direction of "X" axes on the plot surface. 
Put a "Y" in this column if you want abscissa Variables 
plotted vertically. The usual convention calls for 
horizontal "X"-axis orientation, for which you may leave 
this column blank.

Width: The horizontal dimension of the plotting surface, in 
inches or centimetres (see "Units" below).

Height: The vertical dimension of the plotting surface, in inches 
or centimetres (see "Units" below).

Units: The units used for both "Width" and "Height" above. 
Type "IN" for inches, or "CM" for centi-metres.

NOTE: Both "Width" and "Height" must be in the same units: Something 
like "30 cm by 9 inches" is not valid.

The details of the Raster device are discussed at length in the 
description of the Plotfile program (see #12). For now it is sufficient 
to say that the Raster is an intermediate step between the Map
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program and the Dot-Matrix Printer. The Printer cannot draw lines, 
points and symbols in a random fashion, as can the Screen and optional 

Plotter. To produce a plot on the Printer, GeoPort must first 

construct the plot internally on a "virtual" plotting surface, and then 

copy this to the Printer.

This "virtual" plotting surface is a data file on the Disk which, like all 

other files, must be given a name. If you use the "Actions" mode (see 

#10.9) to specify plotting on multiple surfaces, GeoPort uses a new 

data file for each surface. In such cases, the name you give refers to 

not one but a "family" of data files.

You may choose either to "save" the data file(s) on the disk for later 
use, or to simply print the results and delete the file(s) immediately. If 
you wish to print the results only once, you may leave the "Name" and 

"Options" columns blank.

If you do not enter a name, GeoPort will create a file with a coded 

name, and the plot will be drawn on it. When the plotting is finished, 

GeoPort will print it immediately and destroy the file. If you have 
defined "new surface" Actions (see ^10.9), the file will be printed, 

cleared and re-used each time a new surface is selected.

If you wish to store the results on the disk, you must identify the file 

(or file family) you will be using by typing the appropriate name in the 

"Name" column. With the Version l release of GeoPort, names may 
consist of one to eight alphanumeric characters. Refer to Volume 5 for 

details about files and file names on your system.

In the "Name" column, you may enter either a "new" name (to identify 
a file or file family which does not already exist on the Disk), or an 
"old" name (to identify a file or file family which does exist on the
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Disk). The Map program operates somewhat differently on "old" and 
"new" files, as explained below*

When you give a new name, GeoPort will create the new file or files 
automatically. You may select one of two plotting options when using 
a new name, by typing one of the following entries in the "Options" 
column:

ENTRY: RESULT:

"S" A file (or files) with the name you have given will be 
created, and the plot will be drawn on it. When the 
plotting is finished, GeoPort will "save" the file on 
the Disk, but will not print it immediately.

"P" A file (or files) with the name you have given will be 
created, and the plot will be drawn on it. When the 
plotting is* finished, GeoPort will print it immediately 
and "save" the file on the Disk. If you have defined 
"new surface" Actions (see #9.9.6), each file will be 
printed before a new surface is selected.

When you give an "old" name, GeoPort will access the existing file or 
files, and draw new plots over what is already there. The original 
contents of the files will not be lost, but they will be changed. The new 
plot(s) will be superimposed over the existing ones, and it will not be 
possible to separate the old and new plots.

You may select one of two plot options when working v/ith "old" files, 
by putting one of the following entries in the "Options" column:

ENTRY: RESULT:
"O" The plots you have defined will be drawn over those 

already existing in the named file(s). The new
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version(s) will be saved on the Disk, but will not be 

printed out immediately.
jne pjots yOU have defined will be drawn over those 

already existing in the named file(s). When the 

plotting is finished, GeoPort will print it immediately 

and "save" the file on the Disk. If you have defined 
"new surface" Actions (see #9.9.6), each file will be 

printed before a new surface is selected.

10.9 Plot Automation: The Actions Mode

It is often desirable to have the Map program perform some action, 

such as breaking the connecting line between plotted points or drawing 

a new set of axes, to neaten a graphic presentation. This is possible 
using the "Actions" mode. A complete discussion of actions in #9.9.6, 

and the following assumes that you are familiar with the concepts 

presented in that section.

To define Actions, activate the Actions mode by pressing 

-mode- A

The screen will clear and a display similar to figure 10-11 will appear. 

All fields in the current access key are listed in the "Field Name" and 

"Index" columns of this on-screen table. To define Actions, you may 

fill in the other columns of the table.

To specify that a particular Action is to occur when a given key field 

changes value, move the cursor to the line on which the field is named, 
in the column representing the required Action, and enter a "Y"

followed by -return-.
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You may also "edit" the contents of the table: To remove a "Y" from a 
column, position the cursor over it and just press -return-.

The meaning of a "Y" in each column is explained below:

New Graph: When the indicated Key field, or any more-significant Key 
field, changes value, GeoPort will break the connecting 
line between data points. This allows superimposing 
graphs of the same two variables, to show the effect of 
changing a third variable.

On each of the superimposed plots, the value of the least- 
significant field causing the break will be printed 
numerically at the end of the graph, as shown in figure 
10-12, if you have specified that the ordinate axis is to be 
titled.

New Axes: When the indicated Key field, or any more-significant Key 
field, changes value, GeoPort will draw a new set of axes 
on the current plotting surface(s), and plot the next set 
of data points on these axes. A Line Break is implied. 
The new axes are positioned some distance from the 
previous set (usually 3 cm in the vertical direction, but 
see #10.10). New Axes defined in this way are 
independent of those implied by specifying more than one 
abscissa in the Variables mode.

If several abscissas (le several plots) have been defined in 
the Variables mode, GeoPort will begin again on the first 
defined plot after a "New Axes" Action. That is, the 
New Axes Action causes GeoPort to repeat the defined 
Plot Group for a new set of records in the key sequence.
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New Surface: When the indicated Key field, or any more-significant Key 

field, changes value, GeoPort will begin plotting on a new 

surface, for all active devices. New Axes and Line Break 

are implied. The exact results of this Action are 
different for each device:

Screen: If you are plotting on the screen, it will be cleared every 

time a new-surface Action occurs.

Plotter: If you have a roll-paper plotter, with automatic paper 

advance, a new-surface Action will advance the paper. 

Otherwise, use the pause Action together with new- 
surface, to allow time to manually change the paper in 

the plotter.

Raster: The effects of a new-surface break on the Raster pseudo- 

device depend on whether or not you have identified a 
plot file name in the Devices mode (see #10.8).

If you have not specified a file name, GeoPort will have 

created a special file for its own use, and a new-surface 

Action will cause this file to be printed on the Dot- 

Matrix Printer, then erased, and used over again. The 

paper in the printer will be advanced automatically.

If you have specified a file name, and used either the "P" 

or "OP" options in the Devices mode, a new-surface 

Action will cause the current file to be printed on the 

Dot-Matrix Printer, and the next file in the "family" to 

be used as the next plotting surface. The paper in the 
printer will be advanced automatically.
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If you have specified a file name, and used either the "S" 
or "O11 options in the Devices mode, a new-surface Action 
will cause the next file in the "family" to be used as the 
next plotting surface, but will not cause any Printing.

Pause: When the indicated Key field, or any more-significant Key 
field, changes value, GeoPort will pause before 
continuing. The name and current value of the least- 
significant field causing the break, will be displayed on 
the screen. For example: If the access key is HOUR, 
MINUTE, SECOND, and you specify the Pause for 
SECOND, the system will pause once when SECOND alone 
changes (displaying the value of SECOND); twice when 
MINUTE changes (displaying the value of SECOND first, 
then the value of MINUTE); and three times when HOUR 
changes (displaying the value of SECOND first, then the 
value of MINUTE, then the value of HOUR.)

Use Pause whenever you must perform some manual 
operation, such as changing plotter paper or pen colour, 
or when you simply want to pause the system to study the 
plotted results.

To continue plotting, press -return- once.

10.10 Specifying Plot Labels and Character Sizes

The "Labels" mode allows you to specify four overall attributes for 
plots:

1: The size of characters used for labelling lines and axes. 
2: The size of characters used for posting "Z" values.
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3: The spacing between multiple axes on the same plotting
surface. 

4: A heading to be printed at the top of each plotting surface.

Activate the mode by pressing 

-mode- L

The screen will clear and a display similar to figure 10-13 will appear. 
It is a simple one-line table, and you may make entries in each column 
as follows:

Axis Character Size: The height in centimetres, of characters used for
axis and line labelling. The heading (see below) 
will be printed at twice this size. If you do not 
make an entry here, GeoPort will fill in "0.25".

"Z" Character Size: The height in centimetres, of characters used for
posting "Z" values on the map. If you do not make 
an entry here, GeoPort will fill in "0.25".

Axis Spacing: The number of centimetres between multiple axes 

on the same plotting surface. Specifically, the 

distance in the direction of the "Y" axes, 

between the minumum "Y" value of one plot and 

the maximum "Y" value of the next plot. If you 

do not make an entry here, GeoPort will fill in 
"2.0".

Heading: The characters you enter here will be printed as a 

heading, at the top of each new plotting surface 

for all active devices, if a title has been 

specified (see #10.4). You may use any
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10.n

characters, including upper- and lower-case 

letters, numbers and symbols. If you do not make 

an entry here, or blank your entry by just 

pressing -return-, GeoPort will not print a 

heading.

10.11 Returning to Main Menu

To leave the Map program, press

-mode- M 

to re-activate the main menu.
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11.1 General

The Formula program allows you to specify a series of arithmetic 
operations to be performed automatically on the contents of a 
database. It gives you the flexibility to reduce or analyze any type of 
data, because you may decide which operations are to be performed.

For example, suppose you have a database containing base and field 
magnetometer readings, and you wish to correct these data for diurnal 
variations. You could first use the Formula program to calculate the 
mean of the base-station readings, to estimate the long-term average 
of the Earth's magnetic field in the survey area. You could then use 
the program again, to subtract each base-station reading from this 
mean value, add the difference to the corresponding field-mag reading, 
and deposit the result into a new field in your database.

Since you may decide which operations the program is to perform, you 
may also apply your own proprietary methods for data reduction or 
analysis.

The Formula program performs two basic types of calculations, called 
"horizontal" and "vertical". Horizontal calculations are performed 
once for each record in a database. One or more field values are 
extracted from the record, substituted into a mathematical formula (or 
formulae), and the results are deposited into other fields of the record. 
For greater flexibiltiy, you may specify access key limits and/or a 
condition set to determine which records will be processed in this way.

Vertical calculations are also perfomed once for each record in the 
database, after the horizontal calculations. However, the results are 
put into "accumulators" (program variables) instead of fields. 
Associated with vertical calculations are "terminal" calculations, 
which are performed on the final accumulator values after all records
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have been processed. The combination of vertical and terminal 
calculations allows you to calculate averages and other statistics, keep 
running totals, etc. After all records have been processed, and terminal 
calculations performed, the final values of the accumulators are 
displayed on the GeoPort screen.

11.2 Examples of Formula Program Use

Let us return to the magnetometer data-reduction example. Suppose 
the structure of the database is as shown in figure 11-1.

where the fields called "Base" and "Rdg" contain the base-station and 
field magnetometer readings, respectively, and "Corr" is a blank field 
which is to contain the corrected field readings.

The first step is to compute the arithmetic mean of all the base- 
station readings. This in turn requires that the sum of the readings and 
the number of readings be found, and this is a vertical calculation since 
running totals are involved. The mean is obtained after all records 
have been processed, by dividing the sum of readings by the number of 
readings, and this is a terminal calculation. The way the Formula 
program performs these operations can be shown in a flow diagram 
(figure 11-2).

You need only specify the actual calculations to be done (the 
rectangular blocks in the flow diagram). The Formula program takes 
care of the rest automatically.

To perform the data correction, it is necessary to subtract each "Base" 
value from the mean just obtained, add the resulting offset to the 
"Rdg" value, and deposit the sum in the "Corr" field. This is a
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horizontal calculation because it affects the database's contents. The 

flow diagram in figure 10-3 illustrates how it is done.

Again, you need only specify the calculations to be performed 

(rectangular boxes in flow diagram).

Note that it is necessary to run the Formula program twice to correct 
the magnetometer data. This is because the entire database must be 

processed to obtain the mean base-station value, before any data 

correction can be done. Most other data reductions can be done with 

only one run of the program.

To select the Formula program from main-menu, press 

-mode- F

11.3 Selecting a Database by Name

When activated, the Formula program will display a list of available 

databases on the screen, and ask you to select one by printing

Input Database File Name: 

at the top of the screen.

When you know the name of the database you want to edit, enter the 

name followed by -return-. If you make a mistake during entry, use 

-backspace- to correct it.

The Formula program v/ill check that the database you have selected is 

available. If the database name you have entered is not on the current
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list of available databases, GeoPort will ask you to try another one by 

printing

at the bottom of the screen. Use -backspace- to correct the name and 
press -return- again.

Once you have selected an available database, the message 

Press -mode- to Continue or Enter New Name

will be displayed. Following these instructions, you may change your 

selection (if you have selected the wrong database), by typing a new 

database name followed by -return-. If your selection is OK the way it 

is, press -mode- to see the modes menu:

Horiz, Vert, Term, Go, Condition, Key, Begin, End, Mainmenu

These menu options represent modes of the Formula program, 

individually described in the following subsections. To activate a 

mode, you may then type the first letter of the mode's name. Note 
that the following sections advise you to press -mode- plus a letter to 

activate each mode. At this point, however, the modes menu is already 

on the screen, so you need only type a letter to activate a mode.

11.4 Specifying Horizontal Calculations

Horizontal calculations are performed once for each record in the 

database. Their purpose is to put new data into fields in each database 

record, derived from existing data in the record. Horizontal 

calculations are performed before vertical calculations for each
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record. The results of horizontal calculations for one record have no 
effect on results for the next record.

To specify horizontal calculations, enter the "Horizontal" mode by 
pressing

-mode- H

The screen will clear and a display similar to figure 11-4 will appear. 
The top part of the screen is a table in which calculations are 
specified, and it will be blank the first time you activate the mode. 
This table may be scrolled vertically (using -scroll- followed by -up- or 
-down-) for more space when required. The bottom part of the screen 
contains space for a partial list of available fields in the database. By 
pressing -function- N, you may examine this list to select field names 
for use in calculations. As*in many other GeoPort program modes, the 
"Prev", "Next", "Erase", "Delete", "Insert", and "Restore" menu options 
are available, and function similarly as summarized below:

Next Effectively scrolls the bottom portion of the screen down, to 
display the next set of field names.

Prev Effectively scrolls the bottom portion of the screen up, to 
display the previous set of field names.

Erase Removes the calculation represented by the line containing 
the cursor and all those below it, from the set of 
calculations. Reversed by -function- R.

Delete Deletes the calculation represented by the line containing the 
cursor, from the set of calculations.
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Insert Creates a blank line above the line containing the cursor, to 

allow a new calculation to be entered. Reversed by 

-function- D.

Restore Reverses the effect of -function- E.

Calculations are entered in the top part of the screen, as a series of 

mathematical expressions of the form

Name j s Function (C x Name j) Operator C x Name j

where: Name is the name of a field in the database, or a
temporary name (see below). 

± denotes the index value of a particular subf i eld,

used only when "Name" is a field name. 

Function is a mathematical function such as SIN (sine),

COS (cosine), etc. (full list below). 

C is a real-number constant such as -5.067, or 7,
or 230.9, etc. 

Operator is one of the arithmetic operators -f, -, *, /, ,

MIN, or MAX (explained below).

The variables in these expressions, indicated by Name j, are either 

subfields from the database or temporary names. Any name you type, 
which is not identical to a valid field name in the database, will be 

treated as a temporary name. (An index value, if you type one, will be 

ignored.) The following example illustrates the use of temporary 

names. Suppose you wish to calculate the formula

FieldCi = sin (0.2 X FieldAj) * 100 X FieldBi - FieldBz

This is too complex to fit on one line of the table, but you can use a 

temporary name like "Temp" to extend it to two lines like this:
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Temp s sin (0.2 X FieldAj) * 100 FieldBi 
FieidBi = Temp - FieldB2

Another way of describing this is to say that the temporary name is 

used to split the formula into two "calculations", and this is the term 

used for the rest of this section. The contents of each line in the 

screen table will be called a "calculation".

The only restriction on temporary names, beside the fact that they 

may not be exactly the same as valid field names, is that you may not 

use a temporary name as an operand until you have used it as a 

destination. That is, before you can use a temporary name on the right 

side of the equals sign in a calculation, you must use it on the left side 

of the equals sign in a calculation higher up in the table.

Note that in the second calculation in the example above, parts of the 

general formula have been left out. You can do this on the screen 
table by leaving unnecessary columns blank, and thus define simpler 

calculations. Some examples follow:

(820 printout)

...assigns the value BLANK to the temporary variable "Temp". (The 

asterisk on the left is generated by the Formula program to remind you 

that "Temp" is a temporary name.)

(820 printout)

...assigns the value -2.6 to the first subfield in the field called "Array".
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(820 printout)

...calculates the sine of the value contained in the first subfiled of the 

"Var" field, and places the result into the second subfield of "Varn.

(820 printout)

...adds the value contained in the first subfield of the "Rdg" field, to 

the present value of the temporary name "Offset", and places the 

result into the first subfield of the "Corr" field.

Note that it is possible to use the same name as both operand and 

destination in a calculation, as in

COUNT * COUNT * l

which means "the new value of COUNT equals the present value of 

COUNT plus one".

Following is a detailed description of the columns in the upper table of 

the Horizontal mode screen. Note that these columns are updated in 

the usual way: Move the cursor to the desired column using the 

direction keys; type the new value, name, etc.; and press -return- for 

confirmation. You may use -backspace- to correct mistakes while 
typing. If an error message appears in the lower right-hand corner of 

the screen after you press -return-, you must use -backspace- to 

correct the error, and press -return- again before proceeding.
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DESTINATION The two columns below this heading define

where the result of each calculation is to be 

placed.

DESTINATION Name The name of a database field, or temporary
variable, into which the results of a calculation 

are to be placed.

IMPORTANT: Remember that the Formula 

program will attempt to CHANGE the values of 

fields identified in this column during the Go 

mode. The program cannot change the values 

of key fields, so if you identify key fields here, 
multiple range-check errors will be reported in 

the'Go mode and the field values will not be 
changed.

If you type a field name here, the "Index" 

column (following) will be filled automatically 
with a "l". If you type a temporary name (any 

name which does not exactly match a database 

field name, the "Index" column will be left 

blank but an asterisk will appear to the left of 
the name. In using the temporary name later, 

you should NOT type this asterisk.

DESTINATION Index If "Name" above is a field name, this column
will automatically be filled with a "l" to 

identify the first subfield in the named field. 

You may change this number if you wish to 
identify a different subfield.
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If "Name" above is a temporary name, you may 

leave this column blank.

OPERAND l The four columns below this heading define the 
first "operand" of each calculation. Each 

operand is treated as a single quantity in the 

evaluation of the calculation result. The first 

operand in each calculation is computed by 

multiplying the coefficient (constant) by the 

variable term (field value or temporary value), 

and then evaluating the selected function of 
the product. One or more parts of the first 

operand may be left out, by leaving the 

appropriate columns blank, in which case they 
are not used in the computation of the 

operand.

OPERAND l Func A mathematical function, whose aregument is

the product of the number in the "Coeff"

column (following) and the variable indicated by

the "Name" and "Index" columns (also
following).
The available functions are:

SIN evaluates the sine of the argument, 

which is assumed to be in radians.

COS evaluates the cosine of the argument, 

which is assumed to be in radians.
TAN evaluates the tangent of the argument, 

which is assumed to be in radians.
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AT AN evaluates the arctangent, in radians, of
the argument. 

SQR evaluates the square of the argument, i e:
raises the argument to the second
power. 

ROOT evaluates the square root of the
argument. 

DMS converts the argument, assumed to be a
value in decimal degrees, to degrees,
minutes, and seconds in the following
format:

54.0629'A\
degrees minutes seconds

*

DEG converts the argument, assumed to be a 
value in degrees, minutes and seconds in 
the above format, to decimal degrees.

ABS makes the argument positive, ie: both - 
56.29 and 59.29 would be returned as 
56.29.

INT drops the fractional part of the 
argument, ie: 56.29 becomes 56.0.

FRAC drops the integer part of the argument, 
ie: 56.29 becomes 0.29.

LN calculates the natural logarithm of the 
argument (logarithm to the base e).

EXP calculates the natural antilogarithm of 
the argument (raises the argument to 
the exponent of the argument).
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Many other trigonometric, hyperbolic, and 

inverse functions can be obtained by combining 

these basic functions. See #11.15 for details.

If you do not need to use a function in a 

calculation, you may leave this column blank.

OPERAND l Coeff A real-number coefficient to be used alone, or 
multiplied by the variable identified by "Name" 

and "Index" following.

If you do not need a coefficient, you may leave 

this column blank. If "Name" following is not 
blank, GeoPort will internally use the 

coefficient 1.0 which will not affect the 

calculation. If "Name" following is also blank, 

GeoPort will use the value BLANK for the first 

operand in the calculation.

OPERAND l Name The name of a database field, or a temporary 

name, whose value is to be used as a variable in 

the calculation. Any name you enter here, 

which does not exactly match a valid database 

field name, will be assumed to be a temporary 
name. GeoPort will check for an occurrence of 

this temporary name earlier in the table, on 

the left-hand side of the equals sign. If such a 

occurrence is not found, the message "No Such 

Field" will appear at the bottom of the screen, 

and you will have to change the name before 
proceeding.
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You may leave this column blank for one of two 

reasons:
a) to use the value BLANK for operand l, you 

would leave all columns under the general 

heading "OPERAND l" blank.
b) to use the value in the "Coeff." column 

(above) for operand l, you would leave this 

column and the "Index" column following, 
blank.

OPERAND l Index If "Name" above is a field name, GeoPort will

automatically put a "l" in this column, to 

identify the first subfield in the named field. 

You may change this value to identify a 

different subfield.

If "Name" above is a temporary name, you may 

leave this column blank.

OPR An arithmetic operator applied between

operands l and 2 (each treated as a single 

quantity), to compute the result of each 

calculation. The available operators are:

•f operand l is added to operand 2.

operand 2 is subtracted from operand 1.

* operand l is multiplied by operand 2. 

j operand l is divided by operand 2.

operand l is raised to the exponent of
operand 2.
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MAX the more positive of operands l and 2 is

sent to the destination. 

MIN the more negative of operands l and 2 is

sent to the destination.

If you do not need a second operation in 
the calculation, you may leave this 

column, and those to its right, blank.

OPERAND 2 The three columns below this heading define 

the second "operand" of each calculation. Each 

operand is treated as a single quantity in the 

evaluation of the calculation result. The 

second operand in each calculation is computed 
by multiplying the coefficient (constant) by the 

variable term (field value or temporary value). 

One or more parts of the operand may be left 

out, by leaving the appropriate columns blank, 

in which case they are not used in the 

computation of the operand.

OPERAND 2 Coeff A real-number coefficient to be used alone, or 

multiplied by the variable identified by "Name" 

and "Index" following.

If you do not need a coefficient, you may leave 

this column blank. If "Name" following is not 

blank, GeoPort will internally use the 

coefficient 1.0 which will not affect the 

calculation. If "Name" following is also blank,
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GeoPort will use the value BLANK for the first 
operand in the calculation.

OPERAND 2 Name The name of a database field, or a temporary
name, whose value is to be used as a variable in 
the calculation. Any name you enter here, 
which does not exactly match a valid database 
field name, will be assumed to be a temporary 
name. GeoPort will check for an occurrence of 
this temporary name earlier in the table, on 
the left-hand side of the equals sign. If such a 
occurrence is not found, the message "No Such 
Field" will appear at the bottom of the screen, 
and you will have to change the name before 
proceeding.

You may leave this column blank for one of 
three reasons:

a) if you do not need a second operand in the 
calculation, you would leave all columns 
under the general headings "OPR" and 
"OPERAND 2", blank.

b) to use the value BLANK for operand 2, you 
would leave all columns under the general 
heading "OPERAND 2" blank.

c) to use the value in the "Coeff." column 
(above) for operand 2, you would leave this 
column and the "Index" column following, 
blank.
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OPERAND 2 Index If "Name" above is a field name, GeoPort will
automatically put a "l11 in this column, to 
identify the first subfield in the named field. 
You may change this value to identify a 
different subfield.

If "Name11 above is a temporary name, you may 
leave this column blank.

11.5 Horizontal Calculation Examples 

(to be completed later)

11.6 Specifying Vertical Calculations

Vertical calculations are performed once for each record in the 
database, after the set of horizontal calculations for each record. 
Together with terminal calculations described in #11.8, vertical 
calculations allow you to compute a few results based, potentially, on 
all the data in a database, such as totals, averages and other statistics. 
The results of vertical calculations are retained in "accumulators" 
(program variables), and do not affect the contents of the database. 
However, the vertical calculation results for each record are available 
in the accumulators when the next record is processed.

To specify vertical calculations, enter the "Vertical" mode by pressing 

-mode- V

The screen will clear and a display similar to figure 11-5 will appear. 
The Vertical mode is quite similar to the Horizontal mode discussed in
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#11.4 and calculations are entered in much the same way. This section 
just describes the differences between the Horizontal and Vertical 
modes.

The Vertical mode screen display is very similar to that of the 
Horizontal mode, and the same menu of functions is available. 
However, there is only one column, headed "Accum.", under the major 
heading "DESTINATION". You may only enter accumulator names and 
temporary names in this column, because vertical calculations cannot 
change the values of fields in the database. There are ten 
accumulators identified as "Oy60", "l", MIJ62", ... nVb9"9 and any name you 
enter (in either the "Accum" or "Name" columns) which does not 
exactly match either an accumulator name or a database field name, 
will be treated as a temporary name.

In Vertical calculations, you may use only accumulators and temporary 
names as destinations, but accumulators, temporary names, or field 
names may be used in operands.

There are no differences other than those noted above, between the 
Horizontal and Vertical modes.

11.7 Vertical Calculation Examples 

(to be completed later)

11.8 Specifying Terminal Calculations

You may define a set of "terminal" calculations, to be performed on 
the accumulator values after the entire database has been processed. 
That is, after all horizontal and vertical calculations have been done,
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the terminal calculations are performed once. Terminal caculations 
can only affect the final accumulator values, which are displayed on 
the screen after all processing is done.

To specify terminal calculations, activate the "Terminal" mode by 
pressing

-mode- T

The screen will clear and a display similar to figure 11-6 will appear. 
This display is similar to the top part of the Horizontal mode display, 
except that a singel column heading, "Accum", is used instead of 
"Name11 and "Index" in ali three cases.

*

Since terminal calculations are performed after the entire database
*

has been processed, field values are not available. That is, you may 
only identify accumulators and temporary names in the "Accum" 
columns. Any name you enter which does not exactly match an 
accumulator name C'%011 , tuJ61",... '"369") will be treated as a temporary 
name.

Since field names may not be used in terminal calculations, the table 
of available database field names is not included in the screen display, 
and the "Next" and "Prev" functions are not included in the menu. 
Also, vertical scrolling is not available in this mode, because the set of 
terminal calculations is normally quite small.

You may enter terminal calculations in the same way as horizontal or 
vertical calculations, except for the differences noted above.

11.9 Terminal Calculation Examples
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ll.n

(to be completed later)

11.10 Performing Calculations

Once you have specified all the calculations you require, you may begin 

processing the database right away, or you may first specify a 

condition set and/or access key limits as described in later sections.

To begin processing, press 

-mode- G

to activate the "Go" mode. The calculations you have specifie'd will be 

performed as shown in the flow diagram shown in figure 11-7.

If you wish, you may interrupt the processing of the database at any 

time by pressing -interrupt-. The error statistics and accumulator 

values as of the time you pressed -interrupt- will be displayed on the 

screen. Note that if you interrupt the processing before all horizontal 

and vertical calculations have been done, the terminal calculations will 

NOT be performed. You should press -interrupt- only if you suspect a 

major error in the specified calculations, as it will leave your database 

partially unprocessed. You may not resume processing from the point 

where it was stopped by pressing -interrupt-, but you may press 

-mode- G again to begin processing again from the beginning. 

Provided you have not made major errors in specifying calculations 

(such as identifying the wrong database fields as destinations, causing 

their original values to be destroyed), re-starting calculations will 

usually not cause any problems.

The screen will be blank, except for the message "Formula Go Mode" 

until all calculations are completed. Then a display similar to figure
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11-8 will appear. This shows the final values of all ten accumulators, 

and gives some statistics on the number of calculation errors (if any) 

which have been detected. Remember that you may press -print- to 

get a permanent copy of this display.

11.10.1 Calculation Errors, Consequences, and Remedies

There are three possible conditions which can arise during a calculation, 

which can cause calculation errors (results other than those expected). 

Recall that each calculation assigns to one destination, the result of 

arithmetically combining two operands. Error conditions occur when 

(a) one or both of the operands is undefined; (b) the arithmetic result is 

undefined; or (c) the result cannot be properly assigned to the 

destination. These three error conditions will be explained separately.

An operand in a calculation is said to be "undefined" when it is not 

possible to state its value as a real number. This condition will arise if 

(a) the variable part of the operand—the database field, temporary 

value, or accumulator—holds the value BLANK, which is not a real 

number; or (b) the function used in the operand is provided with an 

invalid argument (ie: attempting to extract the square root of a 

negative number). The latter applies only to the first operand in a 

calculation. Should an operand be undefined, for either of these 

reasons, the Formula program will set its value to BLANK.

The result of a calculation—the arithmetic combination of the two 

operands involved—will be undefined if (a) one of the operands is 

undefined as described above; or (b) the second operand is equal to zero 

and the operator is division. Should a calculation result be undefined, 

the Formula program will set its value to BLANK.

The third error condition arises when the destination of a calculation is
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specified as a database field, and the result of the calculation cannot 

be placed into that field. Usually, this occurs because the calculation 

result is outside the acceptable range for that field. When this occurs, 

the Formula program will place the value BLANK into the field. The 

same type of error will also occur if you specify a key field as a 
destination. Key field values cannot be changed, so the program will 

report a range-check error but will not change the value of the field at 

all.

Note that errors may be cumulative. In the sequence of calculations

average ^ 64507.000

Offset^ = Basemagj - average

Correct^ ^ Fieldmagi * Offset i

both the "Offset" and "Correct" fields will be made blank if the 

"Basemag" field is blank. (Operand l in the second calculation is 

undefined, so the result is undefined and Of f set i is blanked. Thus 

operand 2 in the third calculation is undefined, so the result is 

undefined and Correct^ is blanked.) This "error propagation" effect 

eliminates the possibility of "garbage" results being put into your 

database, and also helps you to locate te cause of an error by observing 

how many blank results were generated in the database. (Remember 
that using the Edit program, you may Search for blank values of 

destination fields to find records in which errors occurred.)

Because of the cumulative effect of errors, it is unwise to use fields 

which already contain data as calculation destinations. Should errors 

occur, the fields will be blanked and the original data will be lost. It is 

better to define extra fields in your database, to be left blank until you 

need them to hold calculated results.
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The best remedy for calculation errors is to use a condition set to 
avoid them (see #11.11). Whenever you suspect that some records in 
your database may contain blank values in a field used in an operand, 
include a condition to eliminate such records. If one of your 
calculations involves division by the value of a field; include a 
condition to eliminate records containing a zero value in that field. If 
you are extracting the square root of a database field value, it might 
be necessary to include a condition to eliminate records containing 
negative values in that field. These are just a few suggestions. 
Unfortunately, it is not possible to give general instructions on how to 
avoid all errors. The only way to avoid errors is to anticipate them by 
knowing your calculations and data. After a little practice with the 
Formula program, you should have no trouble anticipating errors and 
specifying a suitable condition set.

11.11 Specifying a Condition Set

Often, you may not wish to process all records in a database, but 
rather only those whose field values meet certain conditions. For this 
purpose you may specify a condition set. An example of a condition in 
the set might be "CH.IO GT 2.049", which means "process only records 
having a value greater than 2.049 in the field called CH.IO".

No condition set applies when the Formula program is first activated. 
To specify conditions, enter the "Condition" mode by pressing

-mode- C

The screen will clear and a display similar to figure 11-9 will appear. 
The fields to which conditions apply, and the conditions themselves, 
are listed in the top portion of the screen. The bottom portion 
contains a list of all available fields, exactly as in the Fields mode of
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the Edit program (see $5.5). As in that mode, the "Prev", "Next", 
"Clear", "Delete", and "Insert" menu options are available, and function 
similarly as summarized below:

Next Effectively scrolls the bottom portion of the screen down, to 
display the next set of field names.

Prev Effectively scrolls the bottom portion of the screen up, to 
display the previous set of field names.

Erase Removes the conditions represented by the line containing 
the cursor and all those below it, from the current condition
set. Reversed by -function- R.

.

Delete Deletes the condition represented by the line containing the 
cursor, from the current condition set.

Insert Creates a blank line above the line containing the cursor, to 
allow a new condition to be entered. Reversed by -function- 
D.

Restore Reverses the effect of -function- E.

To enter a new condition, you must start with the cursor on a blank 
line (ie: either move the cursor to the end of the list using the -scroll- 
and/or -down- keys; or create a blank line using the "Insert" menu 
option).

In the "field name" column, simply enter the name of the field to whose 
values the condition will apply, and press -return-. The system will 
automatically fill in the index "l" (one). You may change the index by 
moving the cursor, typing over it, and pressing -return- for 
confirmation. If you make any mistakes when entering field names or
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index numbers, use -backspace- to type over them. If an error 
message appears at the bottom of the screen, use -backspace- to 
correct the entry and press -return- again.

The next step is to define the condition by entering a relation and a 
value. There are six relations, listed below with brief explanations. 
The system will enter the EQ relation as a default, which you may 
change if you wish.

Relation Description
EQ EQual to
NE Not Equal to
GT Greater Than
LT Less Than
GE Greater than or Equal to
LE Less than or Equal to

You may enter any value required to complete the condition, followed 
by -return-. If you wish, you may leave the value location blank, with 
the following results:

- If you have used the EQ relation, the condition will tell GeoPort 
to retrieve records with a blank value in the field.

- If you have used any relation other than EQ, the condition will 
tell GeoPort to retrieve records with a non-blank value in the 
field.

To modify existing conditions, you may change field names, relations, 
and values as required. Simply move the cursor to the appropriate 
location, type over the existing information, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct
mistakes.

r
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11.12 Selecting an Access Key

Selection of an access key is not really important with the Formula 
program, unless you also wish to limit the number of records processed 
by specifying access key limits (see 5511.13). If you do not wish to 
specify key limits, you need not explicitly select a key either.

To select an access key, press 

-mode- K

The screen will clear and a table of available access keys will be 
displayed, as in figure 11-10. The top line of the display will list the 
available key numbers, and the names of fields comprising each key 
will be listed below, in order of decreasing significance.

The current key will be displayed at the bottom of the screen, with the 
cursor at the same position. The first time you select the mode,

CURRENT KEY: 
l

will be displayed. Enter the number of the key you wish to use, 
followed by -return-. If you make a mistake before or after pressing 
-return-, simply re-enter the correct key.

11.13 Specifying Access Key Limits

Once you have selected an access key, you may wish to specify upper 
and lower limits on the key value. GeoPort will not retrieve source 
records with key values lower than the lower limit, or higher than the
upper limit.
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To specify the lower limit where GeoPort will "Begin" retrieving 
source records, press

-mode- B

The screen will clear and a display similar to figure 11-11 will appear, 
showing the names of all fields in the current access key. If you have 
used the "Begin" mode previously, the limiting values you previously 
selected will appear beside the field names. The first time you select 
the mode, the key field values for the first record in the current key 
sequence for the database will be shown.

You may enter values, and modify existing ones, to define a key value 
which is equal to or lower than the key values of all database records 
you want to process. Simply move the cursor to the value you wish to 
change, type the new value over it, and press -return- for 
confirmation. Use -backspace- whenever necessary to correct 
mistakes.

If there is no record in the database with the exact access key value 
you specified) or the record with that access key value does not meet 
the current condition set, GeoPort will set as the first record to be 
retrieved, the record having the previous value in the current access 
key sequence, which meets the current condition set.

To specify the upper limit where GeoPort will "End" the retrieval of 
source records, press

-mode- E

The screen will clear and a display similar to figure 11-12 will appear, 
showing the names of all fields in the current access key. If you have 
used the "End" mode previously, the limiting values you previously
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(not yet formatted on 860 - see 820 printout)
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GEOPQRT MAIN-MENU

Core-software Programs: Use CMODE3 and first letter of menu item; 

Application Programs: Type the program'name and [RETURN] :-

WAILABLE APPLICATION PROGRAMS
GENIMP TAPEDMP M4 PDBDEF DBBACK DBRESTO
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FIELD NAME SIZE UNITS SCALE WIDTH PLACES MINIMUM MAXIMUM

Stn l 06 -l 0.000 100.000
Time 2 O B 2 0.000 24.000
G-obs l Gal -39 2 0.000 200.000
H.I. 1m 072 0.000 2.000
Elev l m 072 0.000 99.000
Drift l Gal 07 3 -2.000 2.000
G-cd l Gal' -3 9 .2 0.000 200.000
G-b l Gal -39 2 0.000 200.000

Insert, Delete, Erase, Restore 
Define Fields Mode
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FIELD NAME SIZE UNITS SCALE WIDTH PLACES MINIMUM MAXIMUM

Insert, Delete, Erase, Restore 
De-fine Fields Mode
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KEYl KEY2 
FLD NAME INDX O FLD NAME INDX

KEY3 
O FLD NAME INDX

KEY4 KEYS 
O FLD NAME INDX O FLD NAME INDX

Year
Month
Day
Mrs
Min
See

A Line
A Station
A
A
A
A

FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

De-fine Keys Mode
Next, Previous
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KEY l KEY2 KEY3 KEY4 KEYS 
NAME INDX O FLD NAME INDX O FLD NAME INDX O FLD NAME INDX O FLD NAME INDX O

ELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Next, Previous 
•fine Keys Mode

228



FIELD
NAME

Oate
Time
Line
Stn
 n"

:hO-9
Res
IF
'P
SP

PLOTTING
SCALE

1
1
1
1
1
i
1
1
1
1

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

MINIMUM
VALUE

-99999.
-99999.
-99999.
-99999.
-99999.
-99999.
-99999.
-99999.
-99999.
-99999.

984
984
984
984
984
984
984
984
934
984

MAXIMUM AXIS GRADUATION
VALUE CROSSING

99999.
99999.
99999.
99999.
99999.
99999.
99999.
99999.
99999.
99999.

984
984
984
984
984
984
984
984
984
984

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

INTERVAL

100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000
100.000

AXIS
TYP

LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN
LIN

AN

T
T
T
T
T
T
T
T
T
T

LINE
M S

S S
S S
S S
S S
S S
S S
S S
S S
S S
S S

TYPrax i s type 
LIN(ear) 
LOG(arithmic) 
POL(ar)

AN:annotations 
blank-no axis 
Lsline G^grads 
N^numbers 
T^titles

M:point markers ! S:line style
S blanksno line
! 5=501 id
J Tsdot-dashed
l D^dashed

Tstriangle 
S^square

)efine PlotSpec Mode
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jnth Day Year Mrs Min Sec Line Station Base Offset
Gamma Gamma

Rdg Corr 
Gamma Gamma

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981

11
11
11
11
11
11
11
11
11
11
11
H
11
11
11
11

3
8
9
H' 12

13
17
13
19
20
26
27
28
31
32
33

20
40
40
20
40
40
20
20 -
40
40
0

20
40
0
0

20

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
50
100
150
200
250
300
350
400
450
600
550'500

650
700
750

59819.
59815.
59818.
59816.
59816.
59816.
59819.
59818.
59818.
59819.
59320.
59821.
59821.
59820.
59321.
59320.

60447.
60422.
60472.
60472.
60547.
60773.
60665.
60855.
60669.
60948.
60753.
61555.
61925.
60519.
60527.
60602.

Copy Ree to Dum, Delete Ree, Insert Dum, Restore, Unchange 
It Display Mode
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: IELD NAME
lonth
Day
wear

Jrs
Min
Bee
.i ne
Jtation
Base
tf-fset
vdg
Corr

INDEX
1
1
1
1
1
1
1
1
1
1
1
1

SCALE
0
0
0
0
0
0
0
0
0
0
0
0

WIDTH
7
5
6
5
5
5
7
7
8

. 8
8
8

PLACES
-1
-1
-1
-1
-i
-1
-1
-1
0
0
0
0

lELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Idit Fields Mode
Insert, Delete, Erase, Restore, Next, Previous
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FIELD NAME INDEX VALUE

Year l 1981.000
Month l 8.000
Day l 25.000
Hrs l 11.000
Min *" l ' 3.000
Sec l 20.000

it Jump Mode
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CURRENT KEY. 
l

AVAILABLE ACCESS KEYS

KEYl KEY2 KEY3 KEY4 KEY5 
FLD NAME INDX O FLD NAME INDX O FLD* NAME INDX O FLD NAME INDX O FLD NAME INDX O

Year l A Line l A
Month l A Station l A
Day l A
Hr? l A
Min l A
Sec l A

Edit Keys Mode
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FIELD NAME INDEX RELATION VALUE

FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Insert, Delete, Erase, Restore, Next, Previous 
Edit Conditions Mode
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Input Source DataBase File Name 
Destination DataBase File Name

AVAILABLE DATABASE FILES
GRAVITY MAB01 MAG+GRAV GRAV2 MGRV GRAV 
GRAV3 NEWGRAV NEWG2 IP2 M4DB M4PREX 
TXTTEST M4MAST M4WAVE HORD MAG-FLD MGNTCS

MAG-RAW MAG
M4DB2 M4TEST
TGRAV MARK4

Copy Program
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oOURCE FIELD NAME START FIELD END FIELD
Stn
Time
H.I.
Elev
Drift

DEST FIELD NAME 
Stn 
Time 
H.I. 
Elev 
Drift

START FIELD 
l 
l 
l 
l 
l

FIELD NAME
SOURCE 

SIZE FIELD NAME SIZE
DESTINATION 

FIELD NAME SIZE FIELD NAME SIZE

Copy Fields Mode
Insert, Delete, Erase, Restore, Next, Previous
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lOURCE FIELD NAME START FIELD END FIELD DEST FIELD NAME START FIELD 
FREQ 2 6

START FIELD 
5

JOURCE FIELD NAME START FIELD END FIELD DEST FIELD NAME START FIELD 
FREQ 2 6 TXFREQ 5
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CURRENT KEY 
l

AVAILABLE ACCESS KEYS

KEYl KEY2 
FLD NAME INDX O FLD NAME INDX

/ear l A Line l A 
Month l A Station l A 
)ay l A 
Jrs l A 
Min l A 

l A

Keys Mode
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FIELD NAME INDEX VALUE

Year l 1981.000
Month l 8.000
Day - l - '25.000
Mrs l 11.000
Min l 3.000
Sec l 20.000

Copy BeginKey Mode
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FIELD NAME INDEX VALUE

Year l 1931.000
Month l 8.000
Day . l 25.000
Mrs " l " 14.000
Min l 59.000
Sec l 40.000

Copy EndKey Mode
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FIELD NAME INDEX RELATION VALUE

IELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Insert, Delete, Erase, Restore, Next, Previous 
"opy Conditions Mode
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FIELD NAME INDEX VALU INCREMENT

FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Del ete , Mex t , Pr evi ous
Copy Initialize Mode
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GeoPort Data Base Listing - B 

Month Day Year Mrs Min

rMAG.DB 

Sec Line Station Base Offset Rdg Cor r
Gamma Gamma Gamma Gamma

8
8
8
8
8
S
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
3
8
8

25
25
25
.25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
H
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

3
8
9

11
12
13
17
18
19
20
26
27
28
31
32
33
34
35
36
37
42
37
39
40
41
41
42
43
44
45
45
46
47
47
51
52
57
53
59
59

20
40
40

, 20
40
40
20
20
40
40
0

20
40
0
0

20
20
20
20
40
40
40
40
20
0

40
40
20
20
0
40
20
0

40
40
40
0
0
0

40

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400
-400

0
50
100
150
200
250
300
350
400
450
600
550
500
650
700
750
800
850
900
950
1000

0
50
100
150

.-200
250
300
350
400
450
500
550
600
650
700
750
800
850
900

59819.
59815.
59818.
59816.
59816.
59816.
59319.
59818.
59818.
59819.
59820.
59821.
59821.
59820.
59821.
59820.
59823.
59322.
59821.
59819.
59816.
59885.
59884.
59884.
59884.
59884.
598S4.
598S5.
59882.
59912.
59837.
59334.
59883.
59383.
59832.
59832.
59333.
59333.
59831.
59379.

60447.
60422.
60472.
60472.
60547.
60773.
60665.
60855.
60669.
60948. '
60753.
61555.
61925.
60519.
60527.
60602.
60716.
60598.
60669.
60441.
60343.
60437.
60461.
60516.
60549.
60569.
60672.
60523.
60314.
60624.
60593.
60761.
60308.
61379.
61985.
60337.
60392.
60400.
60502*.
60332.
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rIELD NAME 
Month
Day
/ear
Hrs
Min
Sec
.i ne
Station
Base
3-Ffset
Rdg
Cor r

INDEX 
1
1
1
1
1
1
1
1
1
1
1
1

SCALE 
0
0
0
0
0
0
0
0
0
0
0
0

WIDTH PLACES 
7 -1
5
6
5
5
5
7
7

..B
8
8
8

-1
-1
-1
-1
-i
-1
-1
0
0
Q
0

TIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

List-Fields Mode
Insert, Delete, Erase, Restore, Next, Previous
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CURRENT KEY 
l

AVAILABLE ACCESS KEYS

KEYl KEY2 
FLD NAME INDX O FLD NAME INDX

Year l A Line l A
Month l A Station l A
Day l A
Mrs l A
Min l A
Sec l A

Li st-Keys Mode
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FIELD NAME INDEX RELATION VALUE

FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Insert, Delete, Erase, Restore, Next, Previous 
List Conditions Mode
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FIELD NAME INDEX VALUE

Year l 1981.000
Month l 8.000
Day l 25.000
Hrs l 11.000
Min -- l 3.000
Sec l 20.000

List BeginKey Mode
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FIELD NAME INDEX VALUE

.Year l 1981.000
Month l 8.000
Day l 25.000
Mrs l 14.000
Min l 59.000
Sec l 40.000

List EndKey Mode
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: IELD A PLOTTING MINIMUM MAXIMUM AXIS GRADUATION AXIS: LINE: 
IAME INDEX ? SCALE VALUE VALUE CROSSING INTERVAL TYP AN M S C W

i:axis ! TYPiaxis type! AM:annotations !M:point markers !S:line style 
,Y l LIN(ear) ! blank s no axis 'blank * nothing i blank ^ no line 
=X array! LOG(arithraic)! L^line Gs*grads!T^triangle P*'.'JT^dot-dashed 

graph! POL(ar) ! Ns-i-numbers Ts^title!Szsquare Xs 'X* {8=50! i d Dsdashed 
C:line colour (1-8) W:line width (1-8)

Delete, Insert 
ir ap h -Variables Mode

252



CURRENT KEY 
l

AVAILABLE ACCESS KEYS

KEY1 KEY2 KEY3 KEY4 KEYS 
FLD NAME INDX O FLD NAME INDX O FLD NAME INDX O FLD NAME INDX O FLD NAME INDX O

Year
Month
Day 
Mrs
Min
Sec

1 A Line
1 A Station
1 A 
1 A
1 A
1 A

1 A
1 A

Graph-Keys Mode
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LD NAME INDEX RELATION VALUE

LD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Insert, Delete, Erase, Restore, Next, Previous 
ph Condition Mode
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Fii* ?-7

viut

255



IELD 
AME

i ne 
station

INDEX

l 
l

LINE 
BREAK

NEW 
SURFACE

NEW 
AXIS

PAUSE

!NE BREAK: 
:the plot line 
i broken on a 
jntrol break.

NEW SURFACE: 
Ysa new surface 
is selected on a 
control break.

NEW AXIS: J PAUSE:
Yza new axis is? Ysplotting is interrupted
plotted on a ! when a control break
control break. ! occurs -for this field.

introl breaks occur when the indicated -field or one more significant changes.

*ph-Actions Mode
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FIELD 
NAME INDEX

LINE 
BREAK

NEW 
SURFACE

NEW 
AXIS

PAUSE

Line 
Station

LINE BREAK: 
Ysthe plot line 
is broken on a 
control break.

NEW SURFACE: 
Ysa new surface 
is selected on a 
control break.

NEW AXIS: ! PAUSE:
Y=a new axis is! Ysplotting is interrupted
plotted on a ! when a control break
control break. I occurs for this field.

Control breaks occur when the indicated field or one more significant changes.

3raph-Actions Mode
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CURRENT KEY 
l

ULABLE ACCESS KEYS

KEYl KEY2 KEY3 KEY4 KEYS 
) NAME INDX O FLD NAME -INDX O FLD NAME INDX O FLD NAME INDX O FLD NAME INDX O

ir 
ith

1 A Line 
1 A Station 
1 A 
1 A 
1 A 
1 A

1 A 
1 A

jph-Keys Mode
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FIELD NAME INDEX RELATION VALUE

~IELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE FIELD NAME SIZE

Insert, Delete, Erase, Restore, Next, Previous 
Jraph Condition Mode
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FIELD NAME INDEX VALUE

Year l 1981.000
Month l 8.000
Day l 25.000
Hrs l 11.000
Min l 3.000
Sec l 20.000

iph BsginKey Mode
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FIELD NAME INDEX VALUE

Year l 1981.000
Month l 8.000
Day l 25.000
Mrs .. l . 14.000
Min l 59.000
Sec l 40.000

iraph EndKey Mode
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DEVICE ACTIVE? SCALE ROTATE? 
NAME FACTOR

RASTER FILE ONLY: 
NAME OPTIONS

Raster
Screen 

Plotter

1.000
0.700
1.000

25.88
18.00
25.83

19.23
13.49
19.22

CM 
CM 
CM

CTIVE?: 
:used for 
plctting 

L an k s

SCALE FACTOR: 
X 8c Y coordinates 
multiplied by this 
be-Fore plot output

ROTATE?: 
abscissa direction

blankshorizontal

SURFACE SIZE: . 
plot surface dimentions 
UNITS: IN^nches

CMzcent i meters

aster file name-10 characters. Every "new surface" action opens a new file 
Lth same name k surface size. File type or extension is incremented. 
5TIONS: S-save new file; P-print 8t save new file; PD-print S* delete new file; 
-write over existing file k save; OP-write over existing file, save tc print.

aph-Device Mode
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FIELD 
NAME

Year 
Month 
Day- 

Mrs 
Min 
Sec

INDEX

l
l 
l 
l
l
l

LINE 
BREAK

NEW 
SURFACE

NEW 
AXIS

PAUSE

LIME BREAK: 
Ysthe plot line 
is broken on a 
control break.

NEW SURFACE: 
Ysa new sur-face 
is selected on a 
control break.

NEW AXIS: 
Ysa new axis is 
plotted on a 
control break.

PAUSE:
Ysplotting is interruptec 
when a control break 
occurs for this field.

Control breaks occur when the indicated field or one more sianificant changes.

Graph-Actions Mode
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AXIS AXIS HEADING
CHAR SIZE SPACING

0.25 2.00

AXIS CHAR SIZE: l T CHAR SIZE ! AXIS SPACING: ! HEADING: up to 40
size of characters! character size ! distance in ! characters to be plotted
in centimeters on ! in centimeters ! centimeters I in upper right corner,
axis. J of 'z' values. I between plots, l if labeling is specified,

Graph-Labels Mode
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