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SECTION I

INTRODUCTION

A major transition from a batch oriented card and tape processing system
to an interactive on-line retrieval and update system was planned and imple-

mented by Synectics Corporation for the Automated Air Information Production

System (AAIPS).

The total Synectics effort encompassed three subsystems: Air Facilities,
Publishing, and Charting. This technical report describes the Air Facilities {
subsystem, its background, objectives, implementation concepts, and operational

characteristics.

1.0 Background

The Automated Air Information Production System (AAIPS) has been imple-
mented by the Synectics Corporation under contract to Rome Air Development
Center for the Defense Mapping Agency's Aerospace Center. The scope of this
effort covered the analysis, as well as the design and specification of all
hardware and software components comprising each subsystem of AAIPS. The
efiort included the acquisition and integration of all hardware components
and custom software to create a Pilot system during this Phase I effort. A

demonstration of all Pilot subsystems operating collectively to manage and

process 1/15th of the normal AAFIF work flow constituted the major evaluation

criteria for determination of whether to pursue Phase II of the AAIPS program.

1.0.1 Major Objectives and Management Approach

The employed strategy for the development of the Air Facilities subsystem
has be-in that of management by objectives. The establishment of these objec-
tives provided the guidelines by which the system goals have been reached.

These objectives were outlined as follows:

o Establish milestones by which progress can be measured

o Provide support to process 1/15 of the AAIPS workload (Phase I)




o Provide an AAFIF data base, eliminating redundancy and wasted space

o Provide an on-line interactive capability to update and retrieve
data from that data base

o Retain maximum flexibility for the user to change or redefine
essential system functions without future software changes or
vendor support

o Upgrade the built-in machine intelligence to achieve greater infor-
mation integrity and a better, automatic supervision of on-line
transactions

o Simplify and speed up the bulk of regular operating procedures for

major savings of operating costs and faster, up-to-date service

1.0.2 AD Production Overview

The Aeronautical Information Department (AD) of the Defense Mapping
Agency Aerospace Center (DMAAC) is responsible for the acquisition, maintenance
evaluation and exploitation of aeronautical information to support Defense
Mapping Agency (DMA) Aerospace Charts and Flight Information Publications
(FLIPS) distributed worldwide. This information is provided to the Depart-
ment of Defense (DoD) and other agencies and authorized users for flight

operations and logistical planning purposes.
The major AD production programs include:

o DoD Flight Information Publications (FLIPS)

o Navigation/Planning and Special Purpose Charts
o Special Products

fo} Automated Air Facility Information File (AAFIF)

1.0.2.1 Flight Information Publications

FLIPS products are associated with the following geographical areas:

o Alaska

o Pacific, Australia, Asia, Antarctic
o Canada North Atlantic

o United States

o Caribbean South America




o Europe North Africa Middle East

o Africa

For each geographical area AFLIPS of the following general types are
produced: Planning Documents, Enroute Charts and Supplements and Terminal

Procedures.

1.0.2.2 Enroute Charts and Supplements

These publications consist of 83 flights charts and six textual supple-

ments. The kinds of information contained within these documents are:

o airway system/special use airspace
o aerodrome data
o navigational facilities

Collectively, the Enroute Supplements contain 140,000 lines of text and
almost 11 million characters of information. Nearly 45,000 update transactions
are performed on these documents annually. These transactions represent over
62,000 lines of text changes. The Enroute Supplements for foreign countries

also contain sketches of selected aerodromes and heliports.

The Enroute Charts are produced in the large graphic format (20" x 45")

and typically require over 800 changes per year.

1.0.2.3 BAeronautical Information Special Products

The special products are of three varieties:

o Aeronautical Video Mapping
o Tactical Situation Displays
) Air Field Diagrams

1.0.2.4 Automated Air Facilities Information File (AAFIF)

The AAFIF system satisfies requests for free world air facility informa-
tion and to support contingency planning functions of DoD approved user
organizations. It is an automated file of evaluated information pertaining
to all foreign free world airways. Approximately 46,000 airfield records are

currently maintained. Around 2,000 information updates to AAFIF are received
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by AD daily. The actual physical size of AAFIF is in excess of 400 million )
characters. With the old system this information resides on 21 reels of mag-

netic tape. The informational content of AAFIF is categorized as follows:

o General Identification and Description
o Operational Users

o Navigation Aids and Communications

o Airfield Description

o Maintenance and Servicing

o Special Purpose Equipment Base Services
o Transportation Weather

Outputs derived from AAFIF source information are recorded on magnetic
tape or printed. A total of about 90 different products constitute the
scheduled production. Roughly 30 of these products are in the form of digital
tapes and the remaining 60 products are hardcopy printed reports. Scheduled

product users are:

o Defense Intelligence Agency (DIA)
o World Wide Military Command and Control System (WWMCCS)

o Other U.S, Government Agencies

Currently the yearly average magnetic tape production is about 800
tar~s, with an average weekly production of 15 tapes. Peak load activity

occurs with the coincidence of varying production cycles and may mount to

as high as 100 tapes per week. The volume of hardcopy printed material is |
in the neighborhood of 700,000 printed pages per year, which averages 13,000
pages weekly and realizes a peak load of about 80,000 pages per week. :

AAFIF was initially implemented in 1960. 1In 1964 a file expansion study
was performed which resulted in the first automated file design and the crea-
tion of the ASSOTW as output from this file. The implementation of the
COBOL-bases system was completed in 1968 on an IBM 7094 computer system.
Obsolescence of the IBM 7094 resulted in a conversion to the Univac 1108 which
was completed in 1976. The existing AAFIF system includes both the data base
and the ADP programs necessary to maintain and retrieve the information within

the data base. Present AAFIF content was validated by a user gurvey in 1974.




1.0.2.5 Organizational Responsibility

The Aeronautical Information Department has several divisions to fulfill

its functional role. Of those, ADA, the Automated Systems Division, is charged

with the responsibility of processing and maintaining the AAFIF data base and

the generation of scheduled data products derived from exploitation of the

-

Air Facilities information, ADA also provides immediate response to ad hoc

Special Air Information Requests (SAIRS).

1.0.2.6 AAFIF Processing

Operational control of AAFIF maintenance and applications processing is
the responsibility of ADA personnel, who currently submit batch jobs to 1108
computer operators. Completed jobs are returned to ADA for distributing the

outputs to appropriate end-user organizations.

The data base updating with the current, batch oriented Univac 1108 sys-
tem is performed on a weekly basis. Scheduled query products are produced
weekly, monthly, quarterly, semiannually and annually. Unscheduled products
(SAIRS) are generated as needed. The latter occur at the nominal frequency
of around 100 per year. The outputs of 95 percent of the SAIRS are printouts.
Very small percentage of SAIRS generate digital tape products. Turn around

time on the U1108 for the SAIR production programs is typically 24 hours.

The batch oriented AAFIF updating is initiated by Air Analysts in ADD
who prepare special data entry forms for the AAFIF system., The data entry
forms are then transferred to the keypunching contractor. Keypunched data
cards are returned to ADA for entry into the AAFIF system. The cards are
then transferred to magnetic tape by an off-line process through an IBM 1401
system. The transaction file (update card on tape) is the input to the AAFIF
batch update process performed weekly. Each transaction is edit checked and

verified automatically during the AAFIF updating. A feedback report of AAFIF

! ]’ updates is generated as a by-product of the AAFIF update process and is
returned to the Air Analysts in ADD for confirmation. The present update/

I i input system creates delays of several weeks in getting analyst changes into

the AAFIF data base.
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A major objective for the redevelopment of the Automated Air Information
Production System (AAIPS) by Synectics Corporation was the transformation of
the current data management system into a fast responding, interactive on-line

capability.

1.1  Purpose

The main purpose of the Phase I effort has been the creation of an on-
line retrieval and update system that permits interactive dialogs between
users and the computer for a more efficient and timely maintenance of the
AAFIF. Included in this objective is the requirement for a 'clean' data base

in the years ahead.

The latter is of importance for the simple reason that the frequently
updated data base information will be extracted for the generation of reports
or magnetic tapes that are passed on to other departments of DMAAC, as well as
to various other agencies. Since these reports and tapes serve as inputs for
decisionmaking or further data processing at these locations, correct informa-

tion is essential to avoid costly, time consuming, and embarrassing situations,

While 'timeliness' and 'cleanliness' of the data base operations are of
supreme importance to the Air Facilities system, a greater operating efficiency
is also desired for achieving major operating cost reductions in the future.

As the volume tests of the Pilot system inaicate, the possible cost savings

promise to be of substantial proportions.

A high degree of built-in 'machine intelligence' is desirable for the
purpose of controlling the on-line operations through expanded supervisory
functions with automatic communications feedback in the case of input error
or required user decision. By reducaing the ‘cost' of input errors and user
guidance -- in terms of time delays or loss of data base integrity--the manual
operatiuns become less critical. Format-incorrect or illogical entries just
have less chances of getting accepted by the new system. This not only serves
the purpose of speeding up the data entries, it also tends to relax the

requirements for specific operator experience. The latter provides relief




and greater flexibility to the problems of work assignment and personnel
management.
Any automated information system that wants to avoid premature obsoles~

cence must make provisions towards future systems evolution, with the poten-~

tial for ever increasing sophistication and automation. In the case of Air

-~

L Facilities this means that many of the currently manual input operations must
be expected to become replaced by update information in machinerreadable form
or by transmissions via direct computer-to-computer interfaces. For this
reason a software approach is required that covers the full spectrum from
manual inputs with relatively simple edit checks (i.e. human supervision) to
most sophisticated editing procedures for automatic entries and computed
inputs. By incorporating programs that allow the full range of data correla-
tion and editing sophistication, the purpose of system stability can be
achieved regardless in what mix of manual to automated inputs the system is

actually used at any given time.

Another major objective of system design is a clear separation between
functions for regular, daily operations, such as updating the AAFIF data base
(ADA operators), and those of determining and redefining important editing
and processing programs for the system itself (ADA systems personnel). The

obvious purpose of this functional separation is the greater clarity and

management economy with which those functions can be defined, organized,

staffed, and supervised.

There is an important prerequisite for retaining system control in areas
i vital to ADA. This prerequisite demands that important system changes can
readily be implemented through data entries in pertinent edit and system con-
trol tables, rather than through reprogramming efforts and software changes.
The latter are time consuming and require critical steps such as recompila-
tions, link-editing procedures, memory reallocations, and documentations.
This usually leads, sooner or later, to a 'roadblock' situation where further
system improvements and modifications are prevented. In contrast, it was the
f expressed purpose of the new design to provide ADA system personnel with
! effective means to change, mold, and redefine those vital system functions with-
|

out encountering those obstacles that tend to become insurmountable in time.

=




SECTION II

FUNCTIONAL REQUIREMENTS

To develop a Pilot system as outlined in the preceding section the fol-

lowing functions had to be implemented.

2.0 Subsystem Requirements and Capabilities

For a summary of the Air Facilities subsystem functions see the enclosed

Figure 2-1. This figure describes in a simplified manner the inputs, proces-

sing functions, and outputs generated by the system. The following paragraphs

provide a breakdown in greater detail.

2.0.1 Hardware Selection/Operational System

o

Design a hardware configuration that will meet or surpass the
requirements for the subsystem as stated in the Statement of Work

Provide a matching operational system that meets all requirements
of the computer system

Generate a 'cookbook' for system usage and the maintenance of files

2.0.2 AAFIF System Programs

0o

Design System Tables for display control, data base element
identification, and edit table selection

Provide capability for establishing password tables and their easy
modification

Develop edit tables for format tests, logical correlations of data
base elements, computed (automatic) inputs, Boolean retrievals,
password, and Geo-Id correlations

Provide inptt programs with table headers and automatic tab settings
for the on-line creation of system and edit tables

Create test programs for the on-line testing and changing of edit
tables

Implement a display session file with hardcopy output for edit table
documentation

Provide a card input program for the ‘wholesale' loading of generated
edit tables

Devise programs for formal table checks, load module generation and
systems loading
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2.0.3 On-Line Capability

Provide a capability to perform AAFIF data base maintenance by per-
mitting the operator to add, change or delete indivicual data elements or

whole records with ease and timeliness.

2.0.3.1 Log-on/Log-off

o Include an access authorization capability through a combined pass-—
word processing and geographic identifier validation scheme. Corre-
late password and geographic identifier for proper match

o Ensure that the operators cannot access the command language of the
operating system (CLI) or the facilities of the AAFIF system programs

o Provide a log-off function with reactivation of all access controls

2.0.3.2 Display Processing

o Generate display files or menues for on-line communications that
lead the operator as well as the on-line software to proper display,
decision, and processing sections

o Make the display processing functions safe (avoidance of system
crashes) as well as clear and self-explanatory (teaching-machine
characteristics)

o Create display files and display file structures with application

area designations, retrieval indexes, display text, header, and
communication (error) messages, and subroutine call arguments

2.0.3.3 Input Processing

o Program a special on-line data input module with automatic cursor
positioning, and 'tick mark' generation to indicate (and limit)
the input field on the screen

o Include simple-to-use input conversion capabilities such as
character delete, line delete, input escape, and possible exit to
a previous program level

2.0.3.4 RETRIEVE

o Establish a simple record identification procedure with retrieval
modes: Single element, groups of elements, page/continuation page,
and the retrieval of multiple data elements (e.g. multiple runways
per airfield)

o Provide a 'copy display to line printer' and a 'print total airfield‘
capability

10
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2.0.3.5 UPDATE

|

|

|

1 o Allow for a single element, group of elements, page/continuation
| page, and 'multiple' on-line update capability. Hold all updates
. for final validation (logic checks)
|

|

o Perform automatic format checks for each data element entered. Give
immediate input error indication with options to repeat or skip the
faulty data element input

| o Create a temporary file containing all update information. Ensure
{ that file is saved in case of system failures (e.g. power outages),
| or can be requested to be saved (in case of update-rejections due

| to logical checks) for later continuation or update correction

o Perform logical checks that correlate selected data base elements
to make sure that entries fall within reasonable ranges and that
right information categories have been chosen (i.e. make sense).
Prevent updates that do not pass logical checks from being entered
into the data base

o Provide for an automatic update function (computed input) that is
i triggered by the update of other data base elements, correlated by
\ logical tables. (Usuwally for a changeu data category that repre-
b sents a group of related elements)

o Implement on-line text edit and update capabilities with string
search, string replacement, and update verification schemes

! 2.0.3.6 ADD

| o Program a capability for the on-line addition of an entire airfield
P g to the data base. Assure a guided, page-wise and item-by-~item
information entry that avoids skipped data fields and human over-
sights

o Make the elaborate UPDATE functions available to the ADD process by
i generally treating the ADD process-- including format tests, logical
checks, and computed inputs--as an UPDATE of a (previously 'empty')
' record

2 2.0.3.7 DELETE

o Provide a special password/DELETE function correlation through a
system access table in order to ensure that the somewhat dangerous

’ deletion of an entire airfield from the data base can be accom-

i plished only by special, designated personnel

o Generate log and special output for deleted airfields

|
;
|
|




2.0.3.8 Transaction Log

(o]

Maintain a periodic access file containing terminal and airfield
information, geographic identifier, date, and time-of-day

Keep log of all transactions (UPDATES, ADDS, DELETIONS) as they
effectively alter the data base after passing format and logical
checks

2.0.3.9 Save and Restart Capability

o

Provide capability for using the temporary file that contains all
update information as a SAVE file to continne the update process
after a system outage or operator interruption

Transfer each data base transaction to disk for safer storage than
a file in main memory

Implement a deliberate save-file capability to be used by the
operator to preserve an incompleted update session. (Transfer of
the 'temporary file' to another that will be kept for later recall)

2.0.4 Applications Program

The applications programs deal with a larger section of the data base

and are intended to produce reports and magnetic tape outputs to be used by

other departments of DMAAC and other agencies.

(o}

Provide a Boolean search capability (on-line generated) for retrieving
specific records/airfields from the data base with prescribed infor-
mation contents

Allow limited sections of the (world-wide) data base to be subjected
to the Boolean search capability

Provide sort capabilities that allow complex sort key specifications
and processing. Implement multi-pass sorting

Provide a report generation capability for both hardcopy and mag
tape output

Process security classifications by inserting pertinent notifica-
tions on the output media

Accomplish page breaking, header, and title page inserting

Include print control with column and line spacing commands

2.1 Workload

The AAFIF data base for the Pilot subsystem must contain approximately

2,200 airfield records in order to create the 1/15 data base volume for the

required acceptance tests.

12
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To exercise and test the new system, pertinent transactions are to be
collected over a 2-week period for on-line input, function comparisons, and
timing. The test material must cover all functions specified and correspond
in quantity to the amount of transactions required to demonstrate the proces-

sing capabilities of the Pilot system.

2.0.3 Data Base

The data base structure of the Air Facility Subsystem must be designed
to.accommodate all data necessary for the Pilot maintenance and update func-
tions. The chosen structure must provide ready access to single elements as
well as groups of elements. Care has to be exercised to avoid restrictions
which would likely cause substantial redesign and conversion problems in the

future.

A major effort of the project has to be the reformatting of the AAFIF

and the establishment of unique retrieval codes. At present an airfield record

contains over 600 data elements that have to be organized in categories and

subcategories.

The data base elements can contain regular alpha or numeric fields,
narrative text of variable length, or multiple entries (e.g. to accommodate

the information for several runways of an airfield).
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SECTION III

SUBSYSTEM DESIGN

In Air Facilities a major transition has been made from a previously
batch oriented card processing system to an on-line retrieval and update
system that permits interactive dialogs between users and the computer for

an efficient, up-to-date maintenance of the AAFIF data base. Along with

this transition a considerable upgrading of the built-in machine intelligence

has been implemented in order to supervise those on-line procedures for
correctness in both form and information content. As a result, the AAFIF
data base can be expected to become much 'cleaner' in the future, while the

requirements for operator experience and qualifications can somewhat be

relaxed.

3.0 Design Criteria

The software design has followed a Top~Down and Structured Programming
design approach, as far as this was possible--or reasonable--within the
given constraints of available main memory, required processing speed, and

the inherent features of the chosen language (FORTRAN).

“racticality of program implementeation, ease of understanding, and
possible modification as requirements change, were of major design concern.
While not being dogmatic with regard to a particular programming style, there
had been little compromise when it came to the question of retaining control

of essential system functions for the user.

3.0.1 Table Implementation of Essential Functions

To assume this control down to the element level of the data base, a
series of tables had been created, The implementation of important software
functions in table form enables the user to maintain, to expand, and if
necessary to restructure the system through data entries alone. By avoiding
software changes and reprogramming efforts in areas most vital to ADA, a

high degree of vendor independence and system flexibility has been achieved.

14
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This adaptability to changed situations will sayve cost and time and will

prove to be of immeasurable value in the years to come.

3.0.2 Menue-Oriented On-Line Control

Another area of major concern was that of on-line operations. Instead
of developing a special (and difficult to learn) command language, a menu-
oriented display capability had been chosen to achieve smooth interfaces
between the user and the computer. It should guide both operator and the
system to any one of the required display, data input, processing, and error
checking routines. The man-machine dialog should allow to perform this task
in a systematic, safe and proper way such that confusion as well as system
crashes could be avoided. It should also be self-explanatory so that it
would be possible for an untrained person to become familiar with all opera-
tions, just by testing the various options presented to him., In its most
elaborate form, the system should be able to fulfill the functions of a (very

patient) teaching machine that allows the self-training of personnel.

3.0.3 System Security

Finally, system security, with an interlocking scheme of passwords and
other information such as geographic identifiers, had to receive important
design consideration. In addition, it was recognized that functional system
security is of equal importance and goes much further than access control

alone.

A clear separation of functions between ADA system personnel (for main-
taining the system and redefining its behavior), and operators (for updating
the data base) was indicated in order to better supervise, organize, and

safequard the day-to-day operations.

As it stands now, the operator environment provides all necessary on-
line capability for maintaining the data base while preventing him from

altering essential system functions (e.g. the specification of required

edits).

e
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The latter functions are reserved for ADA's system personnel, and

special software packages have been provided for this purpose.

3.1 Structure Overview

The structure of the deyeloped software can be presented on two levels:

o Grouped by major processing functions

o As implemented in various programming media such as high leyel pro-
gramming language and data base system software

Both types of breakdowns are presented in Figures 3-1 through 3-3.

e

3.1.1 Major User Software : i

Three groups of software routines have been implemented as shown in

Figure 3-1:

GENERAL: The main on-line procedures with the indicated functions
as performed by operators and system analysts to update and main-~
tain the data base. (The crossing - sign in the line to the
'Delete’ box indicates that special password restrictions might be
desirable for the function in question.)

SPECIAL: Special functions and applications for generating output
tapes and reports (preferably during the off-hours since longer
processing times are involved).

ON-LINE CONTROL: Supportive software routines for program control

of the on-line features. These 'utilities' will be used extensively

during all on-line processes. They guarantee on orderly man-machine
|
1
1
i
i

dialog and minimize the potential for mistakes and formal input
errors.

3.1.2 Major System Software

Figure 3-2 indicates the developed software for implementing system
tables and defining essential system functions by ADA system personnel. Each
group requires programs for entering, displaying, updating (changing), and

systems loading of pertinent system control tables.

3.1.3 On-Line/INFOS Interface

Figure 3-3 shows the software structure of on-line routines, written in ’
the high level FORTRAN language and their interactions with data base ele-

ments and system tables as currently stored in Data Generals INFOS data base

p management system.




GENERAL

LOG-ON

i | 1 % 1

DISPLAY UPDATE ADD DELETE L,OG-OFF

SPECIAL Y
BOOLEAN RETRIEVAL GEO-RETRIEVAL APPLICATIONS
SORT,
OUTPUT
GENERATOR
ON-LINE CONTROL Y
Program Selected
ERROR MESSAGES RESPONSE MENUS CURSOR CONTROL

(User Input)

Figure 3-1 Major User Software
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SYSTEM FILES FOR TABLE-DRIVEN
PROGRAM CONTROLS AND DISPLAYS

* ENTER

* DISPLAY
* UPDATE

¥ DATA BASE

—

LOAD
LABEL FORMAT LOGICAL EDITS
' BOOK" CHECKS 'COMPUTED' INPUTS
¥ LOG-ON SECURITY
PASSWORD GEO-ID FUNCTION SYSTEM &
VALIDATION VALIDATION VALIDATION INDIV. NEWS

Figure 3-2 Major System
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3.2 Subsystem Data Base

The AAFIF data base for the pilot subsystem contains approximately 2,200
records of selected airfields. It is anticipated that with the Phase II
data base of 48,000 airfields and a constant growth rate, there will be about
2,000 updates per day. The data base structure has been designed to accommo-

date all the information necessary for their update and maintenance.

A major effort of the project was the reformatting of the AAFIF, resulting
in a new data base definition (Label Book). A major feature was the establish-
ment of a unique, 4-character, retrieval code for each data element of an air-

field record, and the accompanying descriptive element name (label).

The retrieval code is used as an 'address' to access a specific airfield
data element. However, both retrieval codes and descriptive element
names are only stored once in the system to eliminate redundant information
from storage. As a consequence, the actual data base contains only the
'essential' information for the specific element of an airfield. For the e .©
of human interpretation, retrieval codes, descriptive labels, and the actual
element information are always combined on the screen. At present an airfield
record contains over 600 data elements organized in 'pages' that correspond
to 82 subcategories. The data base elements can contain regular alpha or
numeric fields, narrative text, or multiple entries (e.g. to accommodate the

information for several runways of an airfield.)

The element retrieval codes and descriptive labels are stored in special
tables (Label Tables). In addition, important control information is included
in those tables for program selection, display control, edit, multiple and
text processing instructions. In this way a data-driven capability of func-
tion selection has been achieved that allows specific and detailed control

down to the element level of the data base,

For the Phase I pilot system both tables and data base elements have
been stored on disk using the Data General INFOS data base management package

as outlined in the previously presented Figure 3-3.
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3.3 Subsystem Personnel Functions

For reasons of practicality, manpower allocation, training, supervision,
and functional security, the potential for a clear separation of personnel
functions has been provided. This has been accamplished by creating special,

system oriented programs for loading tables or changing essential system

functions, as opposed to on-line capabilities that are data base oriented.

The strict separation of major software functions enables a corre-

sponding separation of personnel functions: ADA system personnel, responsi-

ble for maintaining the system and changing its behavior if necessary, and

operator personnel for updating and maintaining the AAFIF data base.

3.3.1 ADA System Personnel

The system personnel is responsible for defining essential system
functions, for table design, testing and loading, as well as for security

implementation, password tables, and other system supervisory functions.

3.3.2 Operator Personnel

The operator personnel and analysts have available at their command
all necessary on-line capabilities for maintaining and updating the AAFIF
data base. However, they are prevented by the design from altering essential
system functions, such as specifications for required edits. Their program
framework, as intended, does not allow them to even access and use the common
instructions of the Command Language (CLI) provided by the computer manu-
facturer. This prevents them fram bringing the system down, or conducting
other undesired manipulations (e,g. requesting outputs of the password
tables). Since the latter capabilities, clearly, are in the domain of ADA's

system personnel, they have been separated and safeguarded as such,

3.3.3 Definition of Personnel Functions

It is obvious that a software design which follows clear functional
objectives, facilitates a corresponding division of personnel functions and

responsibilities as well. Tt makes it easier for management to defirne
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specific rules, to train for them, and to maintain supervisory control over

both, personnel and the system,

In cases where a finer subdiyision of functions is desired, the inherent
capability of Logical Table processing readily allows that 'fine tuning' of
functions. For example, suppose that the (somewhat dangerous) DELETE func-
tion for deleting a whole airfield record should be safequarded and performed
only by one or a few specially trained persons. The system design allows
this special case to be readily implemented, All that is required is a simple
expansion of the present password capability of correlating ‘password/geo-id'’
to one of correlating ‘'password/geo-id/transaction’'--in our example the 'trans-

action' being the DELETE command.

3.3.4 Function Scheduling

In a similar way priority and scheduling problems can effectively be
implemented. Since date and time information is always available to the
system, a 'password/geofid/transaction/time—range' correlation could be
postulated as well, to restrict the access for certain transactions and persons
to certain hours of the day, thus putting a time lock on the system as whether

it were guarded like a bank vault.

This time-lock capability, by the way, need not be limited to the pur-
pose of assuring greater internal security (no 'unwitnessed' critical trans-
actions during unusual hours). It could also be used in the reverse for the
purpose of excluding certain transactions from being run during regular
hours. This could apply to lengthy load operations or certain application
programs in order to safeguard fast turn arounds of on-line operations during

the main shift hours.

The chosen software structure and the implemented capabilities thus
provide a wide range of effective management controls for both system and
personnel functions. Their number of combinations is only limited by ideas.
They can readily adjust to any level of desired complexity. The negligent
implementation costs encourage experimentation with the possible result that
in successive adjustments a close-to-optimum division of labor and systew

functions can be found for maximum payoff and user satisfaction.
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3.4 Subsystem Software Functions

The software developments had to achieve a major transition from a pre-
viously batch oriented card processing system to an on-line retrieval and
update system that pormits interactive dialogs between users and the computer
for an efficient, up-to-date maintenance of the AAFIF data base. To make a
major progress in the implementation of automatic system functions, a con-
siderable upgrading of the built-in machine intelligence had to be accom-
plished in order to supervise the on~line procedures for correctness in both
form and information content. As a result, the AAFIF data base can be
expected to become much 'cleaner' in the future. The immediacy of computer
responses towards wrong or format incorrect inputs tends to make the manual
operations less critical, thereby speeding up and simplifying the update

process.

In addition to the on-line capabilities, a number of batch-oriented
processing functions had to be implemented for system loading and maintenance,
and for the generation of special outputs such as reports and magnetic tapes

(Application Programs).

3.4.1 The Air Facilities On-Line System

The on-line Retrieval and Update capability of the Air Facilities Sub-
system employs several software modules and series of tables with software
characteristics thatlperform complex functions in a very straight forwafd and
simple to use manner. The implementation of important software functions and
their associated data in table form enables the user to maintain, to expand,
and if necessary, to restructure the system through data entries. By avoid-
ing software changes and reprogramming efforts in areas most vital to the
user a high degree of vendor independence and system flexibility has been
achieved. This adaptability to changed situations will make the system more

responsive to the changing needs of ADA, and is bound to save considerable

amounts of cost and time in the future.




Two basic types of displays are used to attain smooth interfaces

between the user and the computer:

* Menu-oriented displays that permit the user to
select from a variety of possible options

* Retrieval displays for updating data elements
of any record in the system

3.4.1.1 Menu-Oriented Displays

The menu-oriented displays provide the interfaces for the various
processing functions such as log-on, password processing, updates, Boolean
searches, and so on. They allow a menu-oriented dialog that guides both
user and system to any one of the reguired display data input, processing,
and error checking routines. They perform this task in a systematic and

safe manner that avoids operator confusion and system crashes.

The implemented display menus of the pilot (Phase I) system have in-
formation in great detail so that it is possible for an untrained person
to become familiar with all operations just by testing the various options
presented to him. In fact, the system can be regarded in this version as a
very patient 'teaching machine' that is instructive, responsive -- as well
as tolerant against 'dumb' user mistakes. (The latter will trigger feed-
backs with requests or suggestions for proper input alternatives). If de-
sired, the inherent flexibility of our table appfoach facilitates the
establishment of a very 'terse' ard to-the-point menu sequence as well. Such
a condensed and time-saving version could readily be implemented during
Phase II for those repetitive operations that have to be performed frequently

by experienced personnel.
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Figure 3-4 Menu-Oriented Display
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3.4.1.2 Retrieval Displays

The retrieval displays present small sections of the data base informa-
tion for on-line review and update procedures. As the accompanying figure

shows, the display is graphically divided into three areas:

(1) The Display Header with essential record information
(WAC, Inst. No., Country Code/Province), geographical identifier,
date and time. The Display Header stays the same
during the update transactions of an air field (which
might encompass several display 'pages').

(2) The main display portion depicting a section or 'page'
of the current data base information with identifying
labels, and a data entry field for new inputs or updates.

(3) A communications area for the display of error messages
and the input of program control decisions. Whenever an
input error is encountered while updating the main section
(2), this communications area will be displayed with
appropriately selected error messages and response options.

3.4.2 System Tables
Four types of tables are involved in the processing of the retrieval

displays: .

*« Label Tables, containing data base element
identification codes, element descriptions
(l1abels), display processing instructions,
references and program control information for
required format and logical checks.

+ Format Check Tables, that specify in detail which
specific input data or type of input data, is ac-
ceptable as 'new' or 'update' information. The
appropriate format check table will be evaluated
immediately after each input has been completed.
In case of a format failure, the cursor will jump
into the communications area (3), with appropriate
messages and response options displayed for
remedial actions.

* Logical Check Tables. The fqrmat-correct update
information for an air field will be held in a
temporary SAVE file until all inputs for that




air field have been completed. They are then
made subject to logical checks that test for
valid interrelations between various data base
elements.

There are many instances where a format-correct
input still could be 'false'-- or make no sense —--
if correlated with other information for that

air field. This correlation is performed by the
Logical Check Tables. Their extensive use can
make the system quite 'intelligent' by constantly
applying supervisory functions to the actions of

a less knowledgeable -- or less alert -- group of
users. In cases where, due to complexity, certain
inputs should be made by the computer itself
(rather than by the human operator), the SET
command of the Logical Tables implements these
inputs correctly and automatically.

* Communication Tables of the menu-oriented display
type, discussed earlier. In case of an input
error, or the completion of a page update, the
appropriate communication display with messages
and response processing options will be presented
to the user for his decision on how to proceed.

Although the mentioned tables describe and determine the system
behavior in its most important aspects, they remain strictly data driven
Any changes, deletions, or expansions of processing functions are readily
implemented. They do not require reprogramming and recompilation efforts
with associated storage, linkage, overlay, and other inherent system
problems that can make the task of change-implementation a time consuming,
difficult, and -- for a system that must remain operational -- outright
dangerous one. In contrast, a few 'systems people', knowledgeable in the
workings of these tables, can now determine and 'massage' the system
functions to almost any desired degree of detail and complexity with rela-
tive ease and without any outside assistance. Only in the few cases where
desired changes of communication tables entail changes of on-line selected

% processing options as well, programming efforts may be required to accomo-

date the altered processing sequences.
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3.4.3 Label Book Tables

An important effort of the project was the reformatting of the AAFIF,
residing on the UNIVAC 1108, into an acceptable data base structure. This
effort resulted in a document titled "System Design Plan and Specification
for AAIPS; Appendix C, AAFIF Data Base Definition" ('Label Book'). Its major
feature was the establishment of a unique, four-character, retrieval code
for each data element of an airfield record, and the accompanying descriptive

element name (label).

The Label Book contains the identifying labels for each of the over 600
data elements of an airfield record. The subsequently generated tables con-
tain this information on a page-by-page basis. Those pages are stored only
once in the system to be used for all records (airfields). However, a page
will always be displayed on the Datagraphix terminal along with the corre-
sponding information of a particular airfield retrieved from the data base.
With this approach a specific label table has to be brought into the main
memory for every display page to be processed. The table information is then
combined on the screen with pertinent airfield data for the ease of human

review and processing (see the previously shown Figure 3-5).

3.4.3.1 Processing Functions

Since the loading of label information is a standard routine with this
concept, it had been decided to include also important program selectioh,
display control, edit, multiple and text processing instructions in the
table design. In this way a data-driven capability of function selections
has been achieved that allows specific and detailed control down to the
element level of the data base. With that, ADA's system personnel has a
powerful tool at hand to specify and to remold the behavior of the Air
Facilities system. They can accomplish this by just making data changes to

the appropriate table entries and by reloading them into the system.

3.4.3.2 Samples of Label Tables

The program LDISPLAY produces headers and tab settings for the initial

on-screen generation of a Label Table. (See enclosed sample paggs.)
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3.4.3.3 Entry and Load Programs

LDISPLAY - Program that produces headers and tab settings for the
on-screen generation of Label Book pages.

PLABL - Program for printing out the Label Book (currently 82 pages).

CLBL - Program to process all label pages by devising and making
computed inputs to each table, by creating multiple displays !
from oversize pages, and by producing a file ’'INLABEL' which
is used for loading the processed tables to INFOS.

The contents of the Label Book Tables control and generate programmed

functions as if those functions were implemented through specific software

routines.

3.4.3.4 Table Column Definitions

The columns of the table (one 16 bit computer word per column) are

used as follows:

Col. 1-2: Retrieval code for data element.
Gol. 3-17: Description (identifying label of data
element)
Col. 18: Number of characters to be displayed i

(left adjusted). If right-adjustment
is desired, e.g. for numerical values, l
the letter'R' will be added in the fourth

input position of column 18. The maxi- t
mum display width for a text item is 38 !
characters. (For larger text fields see !
the following two items).

Col. 19 A positive number indicates the start
position (or element-identification number)
of a multiple of which the element in
guestion is a member. Since multiples
should always be presented together as a
group (in order to avoid wrong data inter-
pretations or faulty updates) the proper
entry in this position will assure correct
display processing of those multiples.

A negative number (-1) in this column

means that the data base element in

question is a text field. The information
will not be displayed (due to space

problems that otherwise would be encountered
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Col.

Col.

20:
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with the regular retrieval display). The
negative number merely causes a 'TEXT'
indication to be shown. At the same time,
however, text processing routines for these
data fields are made available in separate
displays if the user wishes to review or
update such textual information.

Those data fields that carry a (~2) in this column
are sufficiently short that they could be displayed
on the regular retrieval displays -- using both
'CURRENT' and 'NEW' columns (desirable Phase II
extension). The retrieval display would show

the contents of this field. However, updating
(i.e. the entering of 'NEW' information) would
require a switch to the regular text processing
display.

A zero or blank entry in Column 19 indicates
a regular, single data element.

This column is evaluated only in conjunction
with Column 19. If Column 19 is a positive
number (indicating an element that belongs to a
multiple group) then the number in Column 20
determines the maximum number of multiples al-

lowed.

If Column 19 is a negative number (indicating
a text field) then the number in Column 20
describes the maximum number of characters
allowed in this text field.

This column is used for line display control
purposes. The first character is a line space
control number (S) that can be any number from
'0' or 'space’ to '9'. The second character of
this column is the display character (C) which
is to be used repetitively to form a graphic
line. In case of a '0' or 'space', the next
line will be used for displaying a subsequent
entry. If S is between 'l' and '8', the

next entry line will be preceded by 1 through
8 line spacings. The last of these inserted
line spacings will carry a character symbol
(specified in C) repetitively. This forms a
graph line consisting of that symbol.

In the case of S=9, the data entries are followed
by a line spacing, again, using the symbol, specified

in C.
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Col. 22/23:

S

Example: In order to highlight and to separate

a multiple group from single element items, a
column entry of 'l-' for the first item of the
multiple group and a column entry of '9-' for the
last entry of that multiple would achieve the
desired display effect.

Col.
20
SC
SINGLE DATA BASE ELEMENT XXX
ANOTHER SINGLE ELEMENT XXX
FIRST ELEMENT OF A MULTIPLE XXX 1~
OTHER ELEMENT OF A MULTIPLE XXX
OTHER ELEMENT OF A MULTIPLE XXX
LAST ELEMENT OF A MULTIPLE XXX 9-
SINGLE DATA BASE ELEMENT XXX

The proper length of the inserted symbol line
is computed and may vary from one display page
to another.

Tab settings for the display start positions

of label and data base information. These tab
settings are computed to achieve a pleasant display
arrangement, taking into consideration the

maximum field width of data base elements in a
page, left or right adjustment of th~ “ield, and

a pertinent centering algorithm.

In special cases, manually inserted tab settings
may be used. This has the effect of overriding
the computed values.
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This column is used for edit processing
control purposes. The control numbers
must be chosen with great care since they
determine not only the extent of format
and logical checks for a given data element,
but also the required edit tables that must
be accessible by the system. All specified
edit tables must be internally correct and
completely loaded without exception.
Otherwise, serious processing and system
malfunctions are to be expected.

Edit Program Control Number

v

L Format Checks Logical Checks

(Blank) Own Table No Logical Checks Required

1 Different Table| No Logical Checks Regquired
2 Own Table Own Table
3 Own Table Different Table

(4) Not Used

5 Different Table Different Table

* Retrieval code of 'different' table must
be listed in Columns 25, 26

As the above outline shows, only the numbers
'0' or 'blank' and 1, 2, 3 and 5 may currently
be used as edit controls. They indicate
which edit tables are to be retrieved by the
system to perform the required edit checks.

In the case of even control numbers only
'Own Tables' are involved, meaning that the
name of the specific format or logical table
is identical with the element-id listed in
Columns 1 and 2.

In the case of odd control numbers 'Different
Tables' are involved. Their name is listed
in Columns 25, and 26. It means that an edit
table, established for a different data base
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Col.

25/26:

element, can also be used for the element in
question.

This 'indirect table addressing' feature cuts down
on data loading and storage requirements. It is

of particular value in logical checks that bring an
extraordinary high level of machine intelligence

to the problems of supervising user transactions,

or even generating these transactions automatically
(computed inputs). Since logical checks correlate
the entries of several data elements, it is

pcssible to refer all elements involved to one
'master' table for testing. In this way pertinent
logical test procedures can be triggered by the upcdate
of any one of these elements rather than by the
obvious 'main’ event(s) alone. Although the

table itself may show a highly structured process-
ing hierarchy, the lowliest member of that hierarchy
can set off the required test processing.

In a very simple and straight-forward manner a
systematic and comprehensive multi-entry capability
to complex processing procedures can thus be
established.

Table name (index) of 'different' Format or
Logical Check table to be used for the data
element in question.

24 25° 26

L Index Meaning:

1 GF P4 Use FORMAT table GFO04

3 LAl1S Use LOGICAL table LAlS

5 XX@1 Use FORMAT table XXP1 and

LOGICAL table XX@1

The entry NFMT (no format) will be used for those
data elements that have no edit checks at all
(e.g. fields with computed inputs).
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Last Entry: * ~ Element used for U.S. limited data airfields.

N -~ Element not being utilized for 'U.S.
Facilities' or 'U.S. Facilities, except
GFg2 and GF15'.

While table space has been provided for these

two items, and pertinent entries have already
been made, the processing consequences need to be
defined in greater detail and program implemen-
tations have to be made in Phase II. During

the loading process the last entry will be com-
bined with the control information in Column 24
(+ 50 for '*', + 60 for 'N').

The columns 18, 19, 20, 22, and 23 will be converted into integers
when loaded to the system. (These columns show a double underlining of
the table header, produced by the program LDISPLAY.) Although the ASCII
input column provides more than two character positions per column, the
final (converted) column will only be of 16~bit length (one computer word)

when loaded to the system.

3.4.3.5 Page Header Line

The 82 Label Tables, created as outlined in the previous paragraphs,

also contain a table header (zero line) that describes the sub-category.

For example:

Columns 1 3 17
/GF/FACILITY GENERAL INFORMATION

While columns 18 through 26 need no manual entries, they are used nevertheless

tor inputs with special meanings, computed and inserted by the load program.
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3.4.3.6 Table Loading
The load program for Label Tables CRTLBL performs the discussed integer

conversion, computed inputs for program and display controls, and table
size adjustments with the creation of continuation tables where necessary.
It produces a load file 'INLABEL' for the loading of each processed table

to INFOS. This enables the on-line processing software later on to retrieve
from INFOS individual tables by placing it into a common storage area:
COMMON /LTABS/ LABLX (624), LEDX(330). By eqguivalencing LABLX to
LABL(26,0:23), the 26x24 dimensioned table (including the zero or header

line) can be accessed in the desired form using column and row indices.

3.4.3.7 Computed Header Line Columns

Columns 18 through 26 of the zero or header line are used by the
loading program that creates INLABEL. The computed and inserted data have

the following meaning:

Cod’. 1Bk TAB setting to center the display.
Col._19: Unused.
CoHli"20= Total number of elements (rows) in the

original Label Table, including header
Or zero row.

Col. 21: Unused. |

Col . 22: Tab for display column header 'CURRENT',
centered over columnn.

Col 123 Tab for display column header 'NEW',
centered over column.

“ol. 24: Actual number of elements in display.
(Tables that are too long will be broken
up by the load program into two display
tables. Extra lines for graphic separations
of multiples are considered also. The actual
number of elements describes the number of elements
in each display -- rather than the total number
of elements of the subcategory).
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Col. 25/26: 1Identification of original Label Table,
e.g., LAPl (first table).

3.4.3.8 Loaa File Sample

On the following pages a small part of the Load File INLABEL is

presented. It indicates the current table design as loaded to the system.

ol 3 18 20 20 0B 24" 6
SR B SR En
JGF/FACILITY GEEPAL INFORMATION 20 0 30xx 76 9S20LA01
GFQLAIRFIELD NAGE 38-2 8410050
GFOR2ALTERPWATE AIRFIELD JAFE 38~-¢ 8410051GFO01
GFO3AIRFIELD SY ‘il 8410052
GFUYAIRFIELD EXISTEI.CE SEC CLASS 8410050
GFOS#AGHMETIC VARIATIOW™ 8410050
GFO06TDI AYEA CULDE 8410062
GFGTYEAR OF LATEST INFURMATION - 8410050
GFORMONTH OF LATEST ILFURMATIOW 8410050
GFOSICAD DESIGHATOR 8410050
GF1OMAX DEMON DSAGE (4C TYPE) 8410050
GF11A/F FLEVATION 8410050
GF12LOGISTICS PLA . & =EPJRT CODE 8410050
GF13A/F FOLDER “li-aEk 841G060
GF140PERPATON iISFR wFMARKS 38=- 6 6410050
GF1SAIRFIELD STKRIP 8410050
GF16ASSOTA VOLU~E WHMSER 8410060

8410061NFMT
8410061 NFMT
8410061GF04

GF17ASSOTw PUSNLICALTIONL DATE
GF15A8S80T% munvmER UF PAGES
GF19ASSOTw GRAPHIC SEr rLASS

OCC O CO OO0 CCCTCCO TP OO CDOCODOOON
OO TCCOODOTC OO OOOOH OO O OO

1

3

4

1

2

2

4

4q

5

2

6

8

1

3

4

1

3
GF20ASSOTw RECHRD TYPE -1 8410060
/GF/FACILITY GE“ERAL INFORWATION 30 I30xx 76 95 9LAO1
GF21ASSOTw SEC CLASS 3 BU410061NFMT
GF22JEYT FACILITIES -1 B4100SINFMT
GF23CC/PROV 4 B41C0S3GF03

Z GF2UwAC -4 8410053GF23

1 GFR2SINSTALLATICH wuU'"HER -6 8410053GF23

‘; GFR5DATE NF LAST LPLATE CrnANGES -6 8410051NFMY

‘ Sr27CATEGURY CUDE 5 B410063GFU3

| GF2SGED CuDE 4 8410051G6F09

[ - GF29FACILTTY GEiv INFG SEC CLASS 3 8410051GF04

\

!
|
|
i

e




/GG/GEUGRAPRIC COuWLTATES 16 0 11%x%x 6210910LA0O2
GGUIGEOGRAPHIC LATITULE 7 0 0 411452
GGROR2GEUGRAPHIC LUFGITUDE 8 U 0 gu11452
GGO3IGEOGRAFP=IC COORITIZATE TYPE 1 0 0 g411452
GGUUGEVGRAPRIC LUCAYTIONW ACCURACY 1 0 0 84114536603
GGOSGRID COORLINATES 20 0 0 8411451NFMT
GGO6GRID SYSTEW o0 0 0 8411451nWFMT
GRUTGEOGRAFKIC IDEWTIFIER c 0 0 B8411453GFe3
GGOBANOKLD DIVISTOLN CUCE 1 ¢ 0 8411450
GGOYBASE REFERETCE POIANT TEXT 38-1 372 8411460
GH10GEGGRAPHIC CuOrDS SEC CLASS 30 0 8411451GF 04
/GA/ATHM SOURCE OF CUORDIKATES 20 0 12xx 76 9S511LA03
GAOIAT™M wAC 4 0 0 8410052
GAO2ATM INSTALLATIUN HUMBER -6 0 0 8410050
GAU3ATM SFRIES -3 ¢ 0 BU10050
GAO4ATM PROUDUCE™ 1 0 0 841005¢C
GAOSATM ShEET ivavMrgw 4 0O 0 5410050
GAOGKATM SUFFIX ) 0 8410050
GAOTAT™M EDITION HumrER 2 0 0 B410050
GAORATM EDITION YEAK -2 0 0 84100516GF07
GAUV9ATM EDITINN MONTH -2 0 0 B4100S1GFOUB
GA10ATM CrArRT CLASS/HANDLING 30 0 B4100S16GA10
GA11ATM CrART EXISTENCE CLASS &) 0 8410052
/GN/NOCN=ATNM SCUKCE UF CUORDINATES 24 0 9xx 70101 8LAOY
GNOINNN=ATM PRUOPUCEFR e o 0 8410652
GNU2KONW=ATHr SCALE -4 0 0 R410650
GMO3NOwW=ATH SERIES y 20 0 8410650
GNOGINOIN=ATM SHEFT hr=/0GTrEx PROD 12 0 0 6410650
GNOSBSKNON=ATH EDTITIoN vitEER 2 v 0 8410650
GNOBNON=ATNM €OITION YEAK -2 U 0 8410650
GNOTiNUN=ATe ELITIUN MOnTH -2 0 0 8410650
GMNOBWNNh=aTN CHART EXIST CLASS 30 0 8410651GA10
/GR/REFERERCES, GFRAFAIC 33 0 Ixx 79 92 2LAQ0S5
GRUJIGRAPHIC REFERENCE TEXT 38=-1 372 84 9760
GROPREFFRENCES, GrAFPHIC SEC CLASS 30 0 84 9761GFO04
/GL/LOCATION & LALDr AWKSE 33 0 3xx 79 G2 21LAD6
GLGILOCATTIUN & LANDIFARKS 28=1 372 84 9760
GLO2LUCATIGIv A LA 'DrARKS SEC CLASS 30 0 84 9761GF04
/GT/TERRAIN & DxAll AGE 2335 0 3xx 79 G2 2LAGT
GTOITERKATI, & uU~AaIntGE TEXT 38=1 620 B4 9760
GTO21ERRAIN & DFRAINGGE SEC CLASS 30 (4] B4 9761GF0Y
/GC/CONTROLLING AGE'.CY/WGENCIES 33 0 Ixx 79 S2 2LAULS

! GCUOICONTROL AGRENCY(IES) TEXT 38=-1 372 R4 9760

i GCORCOHIKTROL AZENCY(IES) SEC CLASS 30 0 B4 9761GFO4
/GS/SIGHIFICANCE 33 0 3xx 79 G2 2LA09
GSO01SIGHIFICALCE TEXT 36=11116 b4 9760
GS02SIGMIFICACE TExT ScC CLASS 30 U b4 9761GFO04

W/\/N“
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3.4.5.9 Edit Table Interfaces

As outlined previously, Column 24 of the Label Tables contains an edit
program control number that determines -- for each data element -- whether
Format and Logical checks have to be performed by the on-line processing
programs, and which tables have to be used (Columns 1, 2 for 'Own' tables;
Columns 25, 26 for 'Other' or referred tables). In a similar way the control
numbers could also be engaged for the proper retrieval of on-screen generated
edit tables from RDOS, and their subseguent systems loading to INFOS. By
using the load file INLABEL, a 'wholesale' loading capability for all edit
tables could thus be achieved. The available information would also permit

checks for completeness, and a procedure to indicate missing edit tables.

This capability has been implemented with the systems program EPRT.
Besides loading the edit tables to INFOS, an output file ETLIST is created
that spells out for each data element (required to have a format or logical
table) whether and under what table name the loading has occurred, or which
table is missing. This provides a most convenient check list for ADA's
system personnel. It greatly facilitates maintenance of the system, even
when substantive changes have occurred that effect all types of tables:

Label, Format, and Logical.

3.4.5.10 Check List for System Table Loading

A small part of the edit table check list ETLIST is presented on the
following page. Note that for any odd control number a table with different
name than the Data Element I.D. is listed. The control number rules, again,

can be stated as follows:

0O - Use 'Own' Format table
1 - Use 'Different' Format table*
2 - Use 'Own' Format and Logical tables :
3 -~ Use 'Own' Format, 'Different' Logical table*
i 5 - Use 'Different' Format and Logical tables*
* - 'Different' table for 'odd' control numbers (entries in columns 25,

26 required).
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Format Tables

GF03
GFO04
GFOS
GFO0b6
GFG7
GF0S8
GF09
GF10
GF11
GF12
GF13
GF15S
GF16
NF AT
NFEMT
GFOU
GF20
"F~T
LEMT
GFe3
GF2u
GF2S
NEMT
GFe7
GFO09
GFO4
GGO1
GGo2
G603
GGOUY
NFMT
NFEMT
GGO7
GGO8
GF(d
GAO1
"GAO2
RAQ3
GALY
GAGS
GAOb
GANT
GFO7
GFOoB
GA10

L

C OO DNVNOTN

el =

- D

— e e C O SO C U S W= = WU = = W N W= D e

MISSING

Logical Tables

GFO03

GF 06

GFO03
GFe3
GFe3

GFG3

GGO1
GGOoe

GGO3

GGO3

GFe3 -

GAO1
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Data Element

Requiring Edit Table

I.D. NO.
GFO3 1
GFOU4 2
GFO05S 3
GF 06 4
GFO7 5
GFO8 6
GFO09 7
GF10 8
GF11 9
GF12 10
GF13 11
GF15S 12
GF16 55
GF17 14
GF18 15
GF19 16
GF20 17
GFel 18
GF22 19
GF23 20
GFeu 21
GF25 22
cERe- 23
GF21 24
GF28 25 '
GE29 26 *
GGL1 e7 |
GGo2 . 28 |
G603 29 |
6Go4 30 ?
G605 31 i
GGOb 32 i
GGO7 33 ;
6608 34 f
GG10 35 *
GAO1 36 |
GAOR 37
GAO3 38
GAOY 39 ‘
GAOS 40 »
GAOG 41
GAO7 4e
GAOB 43
GAO9 44
GA10 a5

- - ': ’/b




3.4.4 Edit Tables

The entered (and frequently updated) data base information of the Air
Facilities Subsystem will be used by ADA and various other Government
agencies for decisionmaking or further data processing. It is essential,
therefore, to insure format correct entries that avoid costly, time con-
suming (and embarrassing) malfunctions at the respective computer sites.
Format and logical checks of new or updated data are an important pre-

requisite for making all following programs and software packages work.

3.4.4.1 Implementation Alternatives

There are several ways for implementing format and logical checks in
order to test input data for correctness. Most frequently, this task is

accomplished by Special Programs that test and check the user-specified

conditions for various data base elements. The software solution to the
problem, however, has serious drawbacks. Special programming efforts are
time consuming and require ever increasing resources of a systém that is
bound to grow in both size and complexity. An 'old' implementation that
works tends to prevent later improvements from being incorporated. Changes
are costly in terms of programming efforts and system outages. Unless
everything is absolutely right from the start (and stays that way for years
to come) the user may find himself 'boxed in,’' of he tends to lose control
over his system in spite of all that good 'modularity' and 'flexibility'

of the employed software.

By using a Boolean Interpreter --an interpretative program that would |

take a data string of meaningful logical statements and act upon accordingly --
one could retain a large degree of freedom for the user. The interpreter,
once implemented, would not require any subsequent program changes. The

user can specify (or change his mind later on) as often and in whatever
detail he wishes by just forming another data string. However, it must be
realized that the formulation of interdependencies in correct Boolean terms

is a cumbersome process, mastered and properly understood only by a few who,




in turn, tend to become the human 'bottlenecks' of the system. A comprehen-
sive, free-form Boolean Interpreter, furthermore, is not readily available.
Its development would have required considerable effort, plus substantial

system resources for software implementation.

To circumvent the outlined difficulties, Synectics has devised a Table

Driven Solution to the problem. It is an interpretive program for the

evaluation of logical tables. Like the Boolean Interpreter, the computer
software need not be changed or extended ever, yet it is capable of handling
edit tables of any complexity or size to accommodate today's and tomorrow's
needs. The table structure takes advantage of positional information (as
well as the data itself); there is no need for parsing algorithms, or for the
use and the processing of brackets. The structured layout facilitates a
well-defined, orderly approach that can readily be learned and mastered by
noncomputer personnel. In fact, it has been shown that, after a short
familiarization period, one can input and on-line test the implemented
tables almost as fast as one could write them down in regular English
phrases. The ease of controlling all important logical functions in this
manner is the best guarantee for a responsive system that is truly mastered

and ‘owned' by the user.

3.4.4.2 Format Table Rules

The rules for setting up format tables are simple. There are three
types of "Data Fields" only, linked together by simplified "Logical Connec-
tors” (IC). The latter represent AND's and OR's. Brackets are implied only,

there are no critical rules for matching them up correctly.

T @GN S HaL.e" 3 4.5 6 8 9 0fLC

~i

Data Pield

The data specifiers T, G, N, S are used as follows:

46
Wi RSO e I Bt gt
e
S ROy
’}k&%ﬁgrm PR 18 %




H ek

T--Type of Data Field:

No Entry--Regular OR's

R --ASCII Range

N --Numeric Range

- The minus sign in Column T causes all elements in the Data Field
to be interpreted as logical NOT's

G--Grouping of Characters:

Specifies the number of characters per group, taken at a time for
evaluation

N--N Times:

Indicates the number of times a group of G characters of the input
data is compared with the entries of the Data Field

S--Start Position:

Character start position of input data

The logical connectors, as the name implies, connect one data field to
the next by simple AND or OR symbols. By using a series of different symbols,
low, medium and high level OR's and AND's may be specified. This allows the
construction of complex logical expressions without any need for complicated

rules concerning the opening and closing of brackets.

- OR Low Level
- AND

OR
- AND

- OR - - LAST
- AND High Level NE LAST (Negated)

mx ¥ >»O

The last line of the table uses a 'connector' of '--' to specify the
end of the table, or a 'NE.' The latter indicates a 'NEgated Output;' i.e.
switching from 'FAIL' to 'PASS' (and vice versa). Although this feature is
not frequently used in practice, it comes in handy in those applications
where it is easier to specify in a positive manner (rather than in negative

forms) what criteria an input should not have. By negating the output the

correct interpretation is then achieved.

b4
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3.4.4.3 samples of Format Tables

The mentioned rules are almost easier to be used than explained as the
following samples indicate. The first three format checks show both
stated requirements and table implementations, for the three data base

elements GF@3, GF@4, and GF@5.

The next page illustrates the establishment of specific character
categories, based on the computer-internal representation of the ASCII

characters.

The third page outlines the format requirements for AR@7, "Runway
Aircraft Capacity,” and a possible table implementation of that requirement.
The interesting feature of the presented solution is that the allowable
codes are not just listed "as is' (with just interconnecting OR's), but
broken up in AND's and OR's (low and medium) to achieve a shorter table and

a faster processing segquence.
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GFP3 1 Char. Alpha. Limited to A, B, C, D,
Airfield Symbol &, 6, 'H; X.

T GNS|1 234 567 8 90]LC
1 1A 8[c|D|E G!Hlxl %

GFp4 3 Char. Alpha. First Char = U, Sor C
Airfield Existence Second/Third Char = NF, EA, EN, EH, EB,
Security Class EG, EE, EC, EJ, FP, WI or Blanks.
T N S| 2 4 5 6 7 8 s50fLC

1{ufs A | anp (

2

E EJE CHE J) 0 OR

S Exit

3
C
N FIE A|E N{E H} O OR
E
W

NNN'—‘G’

|
“GFP5 4 Char. Alpha-Numeric. First 3 Char. must
Magnetic be numeric in the range of Ppp-179. Char
piy & 4 must be E or W. If Char 1-3 = 9pp
Variation Char 4 must be E.
TGNS|]1 234 5 6 78 90]LC
N3] 1fpe] |17 9 A |range
1 4 HWJ ! Exit if True ] ORI
3 1190 90 9 A AND
] 4 E] —— ] Exit

123 &4 2
Rodiens picrats o copby 4 Il ]o[ W R

et A . A it
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ASCIT CHARACTER CODES SPECIAL FORMAT CHECKS

7-b1
Fra g T ALPHA CHARACTERS ONLY
3 2 0AD EEG
1) ()] ]
1 W oz v T G 1 2 34 5 6 7 8 90pLC
35 0A3 |
3% oAb - —
37 DAS F} lR 1 A JA -] Range A - 2
3 okb s
39 o7 ;
AD 050 {
:; g;; 1 DATA BASE CHARACTER SET
A3 053 .
A 054 i
S [ T G 1 2 34 5 6 78 90;LC
a6 o056 x
A7 087 /
o o ° 1 A $l= * |Iblank, $, = OR
9 1
)
g : 1 9 * |Jrange ' - 9 OR
51 063 3 :
52 o6k A ] A g 4
5 A 7 : Range A - 2
pes 066 1
55 067 7
56 070 ]
sz on ’
5 oz
59 073 H NO FORMAT CHECK OF FIELD
(%) 074 <
8 o
07 >
6 o 1 T G 1 2 3.4 5 67 8 90;7LC
b
e [-r1] 5 z| — —| Nor in Range ¥ - 2
199 102 ]
:: |g= c A
1 ]
Ll - Every manually inserted character is 'wrong'
70 106 F
g’; :?: : as input. (Effective prevention of manual inputs)
n m 1
bL) 152 J
75 13 3
76 1k L
n s n
78 1 "
e ] 1?7 o
80 120 4
| 1] m Q
1 7] 122 r
| : 1) 123 s
-‘ 7Y 124 T
85 12§ v
5 126 v
.9} 127 v
B2 130 } 4
[T m v
90 132 1
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. ARP7 | Runway Aircreft
e s Sl B et
-16 N S 1234567890 LC
4| Alpha-Numeric. Allowable codes i S U T e R T =E
are: ] 1 A A
Aircraft Helicopters 3 2 1 4 5 0
Al CI24 F1pl U6 AH 3 6 7 37 *
AL | C13¢ FR1p2 w7 AH56 1 B A
! AS | €131 Fips us CcK21 1
f A6 C135 F1g5 u1p CE34 3 2 26 52 57 0
L A7 | K135 F1p6 Ul?  CH37 66 -
A37] V137 Fl11 uM8  cHe? 3
Heodd o v o ot :
B HH
BS7 787 02 OH6 3 2 25 3 0
36 ;‘23 ov1' OB13 3 9 45 46 0
ovl 2
cs DC8 P2 8:53 3 47 5S4 97 0
g DC1¢ P3 UR1 3 117118119 0
s £ a8 s 3 y21123124 O
&Lg }1:32 ;gg 3 131135140 0
cs5L  F4 T39 3 141 *
ol B, I f oG VEIREN. oy
Cl18 Fl15 T43 4 707 727 *
8%? ;sa u 4 747 DC8 ®
it Tits b 4 NC101011 *
4 E2 E3 ®
4 E4 *
Reguirements 1 1 F A
3 2 4.5 ° 34 0
3 15 84 86 0
3 100101104 0
3 105106111 *
Example: 4 1 HU16 2
1 1 0 A
The first three lines of the 3 2 3 2 w1 0
table =perify the allowable 3 V10H6 H13 0
codes: 3 H23H58 =
1 1 T A
Al 3 28 33 37 0
. Coh A And 3 38 39 41 0
A5 lor 4or5 Or 3 ue 43 ol
A6 6 or 7 or 37 * 1 1 u A
A7 3 2 R Y 0
A37 3 S S 0
3 10 17 HI) 0
3 HI9Vigel *
! q 1 AH]1 AHS6 *
} 1 1 c A
3 b H21H34H37 0
3 HUTHSY *
g q 1 HH43? "
] ] 0 A
3 H6 H13H23 0
3 HS8 -
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3.4.4.4 On-Line Table Verifications

1 Synectics table-driven solution to the editing problem does not reguire
program developments or program alterations to accommodate changing require-
:E ments. It permits the ready system loading, testing, and documentation of
- changed or new edit tables in an interactive environment with immediate
computer feedback for testing, verifying, and fully concentrating on the

desired editing function.

This capability has been achieved by implementing an on-line test and
evaluation package that serves as a comprehensive tool for edit table design
and their automatic loading to the system. This package allows the func-
tional verification of all edit tables as they are entered into the system.
It displays the actual processing and response to various classes of inputs

; by showing in detail whether, where, and why a table lets correct inputs

pass while incorrect ones are rejected.

The built-in features serve two functions: (1) that of proper table
design with an implicit training of those analysts who are responsible for
establishing and maintaining these system controls and (2) that of verifying

and documenting the editing functions.

The latter can be accomplished by the on-line session itself through
simultancous hardcopy output. The generated output thus serves as a basis

for documentation and system verification.

‘The following samples should provide a good insight into the creation
and on-line testing of such format tables. The original table input can
be achieved on-line via the special program "FHEAD." This program produces
header lines and automatjcally sets appropriate tabs for simplified input

l l : operations. (For logical tables the program "LHEAD" is used.) In addition,
|
|
|
|

3
\ § card input programs are available if off-line preparations through key punch
f personnel are preferred.

Pp—

e

P

e e
e AR e N
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During the on-line test session the table input is subjected to a formal
check to test the presence of key elements. The input is then converted and
made ready for system loading. This is accomplished by eliminating the
header, the automatic inclusion of default values, and by changing the LC

code to (computer-internally used) numbers. The analyst can select from a

number of options:

T--Test of up to 5 inputs simultaneously
L--Large test (one test input has up to 29 characters)
S--Select or Switch from FORMAT to LOGICAL tables

C--Change Table (for on-line changes, line insertion or deletions)
E--Exit the Test program or
NAME of next table to be tested--

3.4.4.5 Sample of On-Line Test Session

In the following example 'AR17' the option for 5 test inputs has been
chosen. Detailed Data Field evaluations for each of these inputs are dis-

played plus the final outcome 'FAIL' or 'PASS.'
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AR17 Runway Overrun Alpha. Came codes as ARP4 with
Surface (Low End) the addition of A, E, N.
AROL -5 face Alpha. Allowable codes are as
: RO4 Iéouz\pglsflf‘;;nac follows: ASP, BIT, BRI, CLA,
- COM, CON, COP, COR, GRE, GRS,
GVL, ICE, 1AT, MAC, MEM, MIX,
PEM. PER, PSP, Ei&N, SHO or .

Original Table Input

1 R T T H BEraeT P GRS
-16 N S 1234567890 LG Baserten watia
3 ASPBITRRI * - 1- [ S e ASPBITRRI 3
3 CLACOMCON * - 2- C S CLACOMCON 3
3 COPCNRGRE * - - G P ¢ COPCORGRE 3
3 GRSGVLICE x - u- TR g GRSGVLICE 3
3 LATHMACMEM * - 5= 5 1 1 LATMACHMEM 32
3 MIYPEMPER * - 6~ z 1 1 MIXPEMPER 3
3 PSPSANSNO » - 7- . S (R | PSPSANSND 3
3 M- £ * - 8- e T | K 3 3
3 N - - g9- R N 8
(Entered as input file) A (Loaded to the system)
|
NAME OF TABLE -- AR17 |
P | DATA FIELD LC ®) U A PSP $SS |
A ———= emcermem—-——- = - tmm - - t=———— tm————-— 4 === J
3 ASP B11 BRIJ * F F F F F
3 CLA CDM CON * F F F F F "
3 COP COWR GRF * F F F F F
3 GRS GVL 1CE * F F F F F |
% LAT MAC MEM * F F F F F
3 MIX PEM PEK * F F F F F
3 PSP SAN SNO * F F T F
3 3] a * db 1 T . F
| 3 n - F : : : F |
' FAIL] PASS PASS PASS  FRAIL

The above test gives an example for detecting a simple error in the table design.
Since the (acceptable) input 'E' leads to a 'FAIL' situation, there must be some-
thing wrong with the edit table. A closer inspection reveals that the 'E' has
been placed in the middle of the 3-character group instead of the beginning.

54

N

s

A O S R L R SRR W




These displays are also listed in the session file for later printouts
on demand. The printouts can be used as detailed working papers for (off-
line) inspections, improvements, table changes, and the preparation of next
on-line sessions at the system analyst's desk. Such use significantly
alleviates a crowded terminal schedule, and improves both speed and quality
of the 'next session' by allowing for a better preparation than would other-
wise be possible. All tables tested during an on-line session will auto-
matically be loaded to the system. The analyst has no choice in this matter
in order to ensure that 'what he sees, is what the system gets.' A printout
of the last test session (for a particular table) should consequently be
kept, serving as the final load and test evaluation document. Only ‘play’

sessions are exempt from this rule.

3.4.4.6 Format Checks for Geographic Latitude and Country Codes

The following test printouts for GGOl, "Geographic Latitude" and the
suggested three solutions to the "Country Code" edit check problem provide

good insights for the use, inner workings, and the potential improvements

of such format tables.




ELT ELEMENT NAME REQUIRED EDITS

GGP1 Geographic Latitude | Alpha-Numeric, First and Second
characters must be numeric and

less than 91, Third and Fourth
must be numeric and less than 60,
Fifth and Sixth characters must be
numeric and less than 6@, Last
character must be 'N' or 'S'.

This Format Check Table, for Geographic Latitude entries, is an example for the
use of Logical NOT's (-) and Numeric ranges (N). The first two rows

of the table stipulate that the first 6 characters, taken one at a time (G=1),
shall not be 'blank' or '.' . The following three lines give the numeric
ranges for the two-digit groups (N2), starting at input positions 1, 3, and 5.

f-TG NS 12364567590 LC
= 5 6 1 A ~{__ since all Table rows are interconnected
‘ - 6 1 . A by logical AND's, the input must be
fi s NP 13 Q0 30 A .7 true for each table row to PASS.
ne 1 3 0e 59 4 :
N2 S 60 59 A
1 7 NS -
/Test Input
//
=16 NS DATA FIELD LC [123456N]
- - - - - - - - - . - - - - - - 4 rrmm- - - -
- 1 6 A 1
- 1 6 1 - A 1
ne 1 1 00 S 90 A |
Ne 1 3 00 = 59 A T
Ng S a9 == S9 A T
1 7 N S - 1
JPASS'
-16 MW 8 naTs FIELD LC @zsaSN
- . e e ----- - P nee—-- - -
| 6 1 A T
A fyeel . A
Ng ] 3 0o “- @ 'y
ve Jo s Y == 59 A .
e 5 D0 s 59 A .
1 7 N S - .
FAIL
Numeric Range: From == To : continued
56

SN .




TEST: =-=- 1262345
-T6G N S DATA FIELD
-1 6 1
- 1 6 1 -
Ne ) [ 00 = c()
Ne 1 3 00 s @
e 5 00 =
1 7 N §
TEST: ==- 123456Y
-16 N S DATA FJELD
-1 6 1
-1 6 1 .
Ne ) [ ) 00 == 90
rie 13 00 == S9
» N2 5 00 == 50Q
1 7 N sO
[ -16 NS HATA FIELD LC
i, g g 6 1 A
i 6 1 . A
; N2 § 1y 0o &= 90 A
ne (@3 00 == 59 A
1 1 7 N S i

the inpﬁt gtring (S=3), the same format checks

NAME OF TABLE -- GGO}

- recmenreccm e w--
A T
A T
A T
A ®
A -
FAIL
LC 123454Y)
- G - - - -
A T
A T
A 1
A T
L

The indicated row of the table could
have been combined with the preceed-
ing one, thus shortening the table
to the form presented at left.

By stipulating that the numeric
range (T=N) of a 2-character group
(G=2) be tested two times' (N=2),
starting at the third position of
would be accomplished.
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s = =3
i
~ SIS e L - T M
1% A THREE SOLUTIONS
. =) YE Yo .
1 2y oS a7 b v s 5 SR 3k 5
-16 ~ A 12he5n Y0 e 2 s et s 2 :
m— s LRV AR, = o ) ) VANYsHe . oo q
Ak o : Yy usesusus . :
AL DT A 3 : 13 RETE RERNT . CEECK¥S
o gy . a1 useesyo . .
. x . X » e
= : ) s v . &t : ::;'::f . (1) Long, unsophisticated table
% a 1 e " i,
: : : .-:: :: - a : [ NSNS N . (2) Comoact Format table
i . ) - U | US17008)A . AN - PRt
oy S & :L x e 19 RIS TT . (3) Fast working table arrangement
2 1 - 18278 oR . =2 -
. Vi £59 R: : : : : 'vvous-o .
e e 5 & 9a USY) 82 .
» Ay :t; “y ° - e} us3snsta L (3)
S e
. ARATEL S TN .
Hh 2 s :: . : : : :!”u&"l . 1 23 z 5+ 78 9
5 > aA v . N 1 UsStv tap . 16 N oS 123LSHTRAND LC
> L :: :: . a Y uSe)Sag . L e e R e -
; S o » - r vselrses 2 3 %
s 3 » B3 raiei fyeh R % 8 ) . A
. B 1
5 - 'l. :; $ : : : g:::'::: : 1 psl CFanpnReESYv 8]
o . b
: ; : €y ru . a ) uUsSSI1usse L] \ 2 ¥ .
: : 1 fy (= . . ¥ usSlutse . 1 1 H A
e e T = A gl ot 7 ) 2 LACDLFGALM O
4 v e on . 1 > PORTVIYT -
T L "y oow $ X ; : i
LN ‘e -
: : : i) Ea - (2) 1 & ABNEFRYIrN 5)
3 1 tuooes . . ) > AOSTUVWY 5
. I | i) ‘: 5 1 2 3 GHISNEE TS 9 1 1 o} :
1) L 8 R
: 1 3 0 . -0 NS \PW_ti:i‘:": I:E : ? : :
1 PR . e s e ———— 2
: A L ) . 2 ) A 1 2 calxest :
= 1y £8  Gf * 2 1 AUAN BGANED o 1 1 ¥
AR ERe) % > FoLRASEURY O ] 2 £61.10PRS .
5 LA G 5 AYRAHSNCRD 0 1 ) G A
: ! : ;: :: : s SF RF RGEHA| 0 1 ? AHEH]JLPLR 0
: : 1 €1 bv . 2 TNV | 0 3 P STV »
a 3 9 ey &) . 2 SyREAYSZ( A 0 1 1 H A
Lt £ 2 (BIOCECECE O ) & by .
S . ¢ CICIrRCALN O 1 ) 1
SPLRI i . NrsrIcucy 0 1 ? CONDQRSTVY 0
. J0g § in 10 P COES e .
a | wooIR . > CWCYZADMLO 0 1 ¢ T ;
PIR 18 1 . > DIVRFLFRE] ) 1 1 J ;
oy 4 1: i 2 EKENFSETFA (o] 1 2 AMDS ’s
<5 IR o . S FGFIFJEOFP D 1 1 K 4
: : ) Js  «E * 2 FRFSLALBRE 0 1 2 ESTU .
TR s €1 . 2 RHLIRJGLGP 0 1 1 L =
2 39 wy VA = 2 fOLRASHIGY 0 1 2 AEISTUY q
o Y lfs :: i 2 GYRTHARKHM 0 1 1 M :
: : : tu LY . 2 “OICILINIY 0 1 2 ABCHILNOPQ .
« 1 pmil s 2 10118171V D 1 2 PTUVXY2 ]
S g . YI7JA0410 O 1 1 N
- 2 Ivl GHILOP 0 5
CRRU NI S 3 2 JSKFKSrTKD 0 ) P ACEFGHIL : 3
N e i
: i3 «: -2 . 2 LALFLILSLT o] 1 I3 RSUZ P
: : : “w .t . 2 LULYYAHBNSE 0 1 1 P . %
a 35y "y oy . 2 MH Y] ML MND 0 i ° ACEGNOPLGU
.
P 1 wy  oay . 2 LPrRMRYTMI (e} 2, 1 Q4 A
. ) 0 > wA : 2 MyMYMYMZINA 0 1 1 R =
: : : :E »:i . 2 NCNENFNGWH 0 1 2 EHPUw i
:' : 1 e N1 . 2 NINLNONPNR 0 1 1 S 8
" P LT . 2 WSNUNIPAPC 0 1 2 ARCFFEHL ™A 3
. I3 P NR . 2 PEPGEKPNPD (0] 1 rd OPTumYy i
p e i :‘: : 2 PLPRPIINARE (4] 1 1 T o
: : ; :z PE . 2 RHRPROWASA 0 | e ChAKL NGPQS s
8 - g °c Px . 2 SHSCSESFSE 0 1 e uvnl X
{ 8§ v v . 2 SHSL&¥SNSD 0 1 1 v :
“ 5 ity T . 2 SPS1&USHSY 0 1 2 A =
i (i e R : 14Tk 0 3 ) v
2 S721CT0
! Sl ke . 2 TLINIOIPIG D ) 2 CEIMOT 3
: T ol L w 2 1STUIVIAT?Z 0 ] 1 :’”MI g
. =3 Sy st . 2 HGOR VLY VE 0 1 rd o i
, S st sF . F e chden b/ 0 : : Y .
- = E gl % 2 whwbeinur$S (4] 1 e £0s
: . 3% SL ™ . ' 74 X
¥ & 43 30 . 2 n2YEYOYSZA . 2 >
. ) I SU Am . Ry 2 3 o 9 A 91 g # % i
* LA ! i 89 4 01 %6 - g2 C
i s s AN s i
(For greater detail see the following paces)
i ;
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- -— - - - - -
1
J
an y e -k )
- e CeTR FIELD 15 aL _ (1) UNSOPHISTICARTED TRELE
= e L e == S mnmim - ; ' v Aere
P [ &2 afr 3 F F F F }r H COUNTRY CODES
& 1 i AN 2 : F ; ; |:_
3 4 1 (35} ab 3 F AR
4 ) - “F AS 2 F F E lr' i E .
4 35 1Y) RY 3 F F F | ! - 5
- PR aY  BA 3 E F : : ;;; For space considerations only
4 S | 133 BC 3 F | | oo
Ny go BE 3 ; ; : ; ': a part of the table (with test
4 S | F B 3 H . . :
4'ria Bx  BL : : F : ; l;j pattern for five inputs) is
- ! 1 Em BP 3 Ll | g,
3 T4 3¢ BR % F F H F {r presented here
A7 ET BV : F F F F i F
{ 4 3y Bx  BY 3 F F 3 F i F
{ - 2= 5l 62 CR 3 F F F F i I
4 33 B D 3 F F F F \F
> TE CF z F F F F LF
I, ) | 3 F F F F O
. i 1 2] cK 3 F F F F F
e X g Cm  CN 3 F F F F BiE
. to - G b F F F F VF
4 q jo gpoue 3 F F 4 F L
& v cw 3 F i
1 i
sl ty DA 7 F F E F F : ions:
4 g oM DO 3 F F F F e Data Field Evaluations
« 11 DJ DR T F F F F I F
i EC  EC b F F f F (RET : ]
A5ty BY oo EK z F F f F L T - True (match with in-
< 1 EQ ES 3 F F F F I Fa
R ET FA T F F F F DF put)
-6 N S DRTR FIELD 156 AL GE UK us23  USA F - False(no match)
- m—see | ecmemasemem———— - P o m———— o - o ——— - : 3
A 1009 :c F1 = M F F F F . - Skip Data Field
A J FD 3 F F F F F valuation
4 ‘l 1 Fp FR 3 F F F F F Eval
2 1 fs oA 3 F F F F F
= 159 Ce CE 3 F T F F F
4 11 CH cl 2 F : F F F
44 iy GU 6L b4 F : F F F
4 P G 3 F : F F F
4 oy tR €S 2 F ) F F F
4 iy R b F i F F F
i e ty z b F : F F F
11 HR HK 3 F : F F F
: 11 HM HO 3 F . F F F
i1 %o Tho D GRSt
; F F : feis
4 1 10 IR 3 F ; F F F Relatively ieu \G(a'ta i
S e e e — fields can be skippe
\:_.T_“T__T_,_ Bt S % O Gl v RS with this table arrange-
1 s W 3 F ’ . F F : :
R T YE YO 3 F F F ment, resulting in
4 e Y 28 hoel e T R e o | SRR B e : ; :
& ey USET USEZ s F F F longer processing times
£ USe3 USDe Y F F F
| | 7 Uses uceE t F F F F :
3 4 } : use; uses : ; : : Note in particular the
a uses usid b e
: { : u:x; Lzl? : : : ; considerable amount of
US13 us)e : £ . L
L USIS UE1E s F ‘ | F comparisons reguired
Ll 13 Us1> ueae 3 F F 1) ]l
s US1s Lize 3 F F F for all 'US' codes.
& o yy uszy viz: 3 F F F
L ot Us22 Us:s 3 F 1 | F
, ERE Us28 Usze 3 F : | F
| & 3q uezy Usze t F | F
§ l Y 4 31 ] Usz9 ueae 3 F o
v | I -1c NS DATE FIELD Le AL GE Uk uses  usA
- mmes tmememeaaa ——— -- b tm—————— LR R b -
18 4 11 | vedy vs32 s F €
¥ 4 9 US22 US4 3 F F
‘ = Azt ¥y <y Usls LE36 z F o
| « 3y UEZ) US3E 3 F F
o « 4 U3lE US4E 3 F | £
= 4 Usay LE42 ] F | F
A 4 i 3 US43 USed ] F 193,
3 & 4.4 USey USaf 3 F | F
| D e US4? LS48 3 F 'V F
IR TR Usas ucee 3 F | F
| a0y UES) LSS? 3 F | F
‘ 4 iy 3 F p 3 . F
i 4 (R -- F 5 X ) .
& FAIL PRSS  PASS PASS [ FAIL
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“1e
CTC xS Date FIELD Le AL GE UK vSZ3  USA (2) COMPACT TABLE
: SEte e Bne -~ 4o PRICE R Ginw i oy e e e e P ]
2 (s T T T 3 (FJ 4 g {
z 1 #C KF @S AR AD qp F F F - i i i ‘
g :i AR fi fU AY 0 F F F ; ; : ¢ |
3 3 2 a:g; 5P g ; : : This table is much shorter
€ ER EF PG BR ET O F F (full table re ducti
; g;’ EX ez 62 CA 0 F F :- 1 G5t tifo CLlon)%
2 60 ‘tE CP e 0 F F F n aaaition, e numnber o
e £1.CJck oailcy -~ 0 ¥ ¥ F ]
: EoibeitteEDioy 7 i 4 data fields that must be
cY DR so i
: E:ER ?:EE g? g ; i : checked is greatly reduced.
2 EX EG ES ET ER O F F & i i |
: Ef SRER tr EA D F 2 F The latFer is accomp}lshed i
2 Eﬁ{; gjgg EE g F T F by testing, in the first {
Cc L F . |
g Efés 522: E: 3 : ; F 3 5 row of the table, whether
5 Iy . £ . - the 3rd and 4th
z HO IC ID IN 1D O F F OF BT, LUREIal Al
¢ 10 1R 1S 17 I1v O F F y ) jaract is 'blank’
: ﬁ lfi: ::jﬁ g : 4 ?Pdracterrls blank
- F 1.es A charac
2 EaRliENIips S Sr 0 F F = o 4 A |
e LU LY R& RE MC O F F of G=2, taken N=1 times, ;
2 PH K] ML mN FrO 0 5 1 i
s sl R R ? : : 2 starting with the character
g nY :;:? SES: g : F : position S=3 of the input).
t KE N S F 5 2 -y
g NI WL :g:: :: g F F : This separates all 2-digit
L, i F F c 3
- foreign country codes
=76 SIS DATA FIEL y ' i i
S e e A A BE & by vse3 uss from those of the 4-digit
2 FE PT OFX 3 ;
s Fhte Pug“ :? g : : US codes. If the first
2 RH RF RD KW €& (e F ata fi 1 1 i-
g e zcsi Eu < ¢ r ; dGLé field is F (1?d1'
H SL SB SN 50 O F cating a possi
e SF ST SU Su sy 0 F E i g possible US'
¢ 2 7C 70 TH TK O F < code) then all data fields
i< TL IN T0 TP TO 5} F F \ R R ' : '
e e : 4 containing 'foreign
US UK UVY Uy vC 5 3 3 9
g v Vi Un Vo ovT g ; T \\(2—dlglt) codes will be
€F WF W) WD S 2 1
: ol B F ; skipped (.) by the table
2 us F T evaluation in program.
Ri 23 2 -- 9 A g T F '
a1 A DAl 56 : T
3 FRIL FARSS PARSS  PRSES  FRIL

|
The improved evaluation pattern is achieved by the chosen Logical Connectors t
() through (*»). The first data field 'AND' one of the following data fields i
must be 'T' to satisfy the format check. Conversely, if the first data field \
is 'F' then the subseguent data entries need not be checked. (Even if they -
were right, the format check would not be complete). In this situation the i
program skips all subseguent data fields until the higher level OR ® is |
encountered. R
Furthermore, the rather lengthy listing of 56 individual 'US' codes in solution |
(1) has been reduced to three lines in this table:

- The first line checks whether the first 2 characters are 'US' 1
i

- The second line tests whether the 3rd and 4th character are |
\ truely rnumbers. This prevents an input of, say, 'US3' instead ‘
i

|

|

|

|

|

& of the correct input US@3

i - The third line checks whether the 2 digit numerical code falls
within the appropriate range from 01 to 56

ST

s S

o

| 60




" -

B S RO RPN

"
]
Nl

o v
U e ) o e e e e s e e e s e ek d e ) e e e s e e e e

N £ OETE ¢ [ o c ey
ERETER BN e L i e (3) FAST WORKING TABLE
o & 1 1 x ¥ P 'COUNTRY CODES'
2 CFCNDORSUV -1- 0O f =
f y 1 v
€ P ‘ 7
2 GECDEFCHLM -)- O i
B FGRTVXY2Z  -1- %
1 c & F F ¥
c “EDEFClUKM -3~ [d
? NOSTUVWY =~ 1
! D R F f
& AR RO JR 3 :
1 3 & F F F
z CCikesT -y~ 3
1 F -] F 3 F
< RC!1JOFRS =1= 3
! c 3 3 T F 5 5 :
g gsvnangs»,. o - . This table design coes one
VoY ) . ,
! H “ 7 . step further in that the two
2 R K nm g 3
s 2 3 character combinations of the
3 1 n F F
5 §W°JST“‘-1- ? foreign country codes have
i % Py £ F been split up to achieve
< - < b 5 .
: x i 2 : greater processing economy.
ESTU 1 i
L [ 3 F $ "
2 QEIETUN e ) ! : : For example, take the first
By 1 DAY FELD v A 3 Ui e Vi three lines of the second
i g ekl o SR ---- part of the table:
2 | PEChILNOFQ 0 [
¢ { RTUwXY2 1 i e e
1 N 2 £ - - 2 %
2 ACEFCHILOP -3~ 0 £ f ; ; 5 3
f : ST 1 ¥ ABCHILNOPQ (0}
A
¢ ACEGKNOPOU -1- 3 i 4 RTUVXYZ *
1 aa s f : - SAEa A SRR e
1 R A F F
2 EHPOW :
1 st A F F
& ARCEFCHLMN - §- o
2 OFTUNYZ e g % _
) T 6 F F
2 COMKLNOFRE -1- 0
2 uvawez? s :
1 u A F T
2 BRIy 3 : E 4
1 v a F 1
2 DI T 3 :
1 y A F
2 AF 1082 3 :
1 Y “ F
z FOS 3 ; i
1 2R % F S i
1 us a F . 5
¢ 2 e -- s . 7 .
13 el -- € -- g ; 1 {
FRIL  FASC  PRSS  FPARSS  FRAIL

The first character 'M' together (AND) with one of the following characters
(OR) of the next two lines form the acceptable country code combinations:

MA MB MC MH MI ML . . . M2

However, if the firet character of the given input does not match 'M', then
+he characters of the following two lines need not be checked. This arrange-
ment of course, further speeds up the evaluation of this format check table
(2altnough the table itself is somewhat lonuer than the one in solution (2).

Note that all edit tables (1), (2), and (3), despite their different struc-
tures and procecsing performance always lead to the same format test results.




3.4.4.7 Logical Check Tables

At present, the following functions are achieved by the edit tables:

1. Format Checks of all inputs to the data base (pass/fail decisions
) per data base element)

data base entries (pass/fail decisions per logical record)

3. Computed Inputs for the automatic insertion of information as
triggered (and in relation to) other data base entries

4. Boolean Searches for the selection of individual records based on
specific intercorrelations of their information contents

5. Password Processing, and the correlation or limitation of password/

analyst functions

The format checks, discussed in the previous section, deal only with
a specific data base element, one at a time. While a particular element
entry or update might be 'correct' in a formal sense (and thus may not be
'detected as false' by the appropriate format check table), it might not
make much sense with regard to other, related information for that record.
To test those interrelations with other data hase elements, only minor

| extensions to the format-table concept are needed, such as the inclusion of

an 'Element' column (to name that related data element) plus three more

logical connectors.

£1-1 ELEMENT T G N SE' 2 3 4 5 6 7 8 9 0fLC

y -

| 254 IF - IF
i TH - THEN
SE - SET
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2. Logical Checks for a test of specified correlations between selected




The choice of IF, TH, and SE as addition to the array of logical
connectors has been deliberate. It makes the design of logical tables quite
simple by letting the procedures closely resemble the logic inherent in the
English language (if, then, set). It also is a completely sufficient ex-
tension to boost the available table capabilities from mere format checks

to the most complex logical procedures imaginable.

In this context one should note that the above list of functions only

represents the current use of such tables. Much more is possible, from

problems such as proper hyphenation to complex language processing or

graphic design tasks based on sets of correlations between given information
and constraints. In fact, it is recommended to reserve for the table approach
all those logical functions of the system that the user wishes ultimately

to control. The resulting software (using such tables) is relatively uncom-
plicated, and also very stable in time since all that may change are those
tables (which are treated as data and not as programs!). Thus the cost of
'experimenting' is greatly reduced, and the user can truly attain maximum
utility of his system in a convenient, on-line environment that lets him

try, decide, and continue to bring out the best.

3.4,4.8 Sample of Logical Checks

The following four sample sheets concern the data base element GF27
"CATEGORY CODE." They show the spearation between format and logical checks,

and how the latter can be formulated, implemented and tested to fulfill the

requirements specified by the user.
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ELT ELEMENT NAME

REQUIRED EDITS

GF27 Category Code

Format Checks /////////

for GF27

lLogical Checks ,//’/////

for GF27

The update information for a specific
data element has already passed a
pertinent Format Table before enter-
ing the Logical Check table. At

this point the input must be con-
sidered 'true', at least from a
'format' point of view.

There are many instances, however,
where a format-correct input

could be 'false' (or make no sense)
if correlate? with other information
in the record. The'Required Edits'
of the table to the right specify

in detail the valid interrelations
between various data base elements.

To implement and test those condi-
tions, software for the input, pro-
cessing, and testing of

'lLogical Tables' have been written.
The following pages show and discuss
implementation and test sessions of
the 'GF27' Logical Table.

or

Alpha-Numeric.
are: 8¢ppp, 8¢p1p, 80020, 8PP4LE,
8p05P,80060, 80p70, 80230, 80OOF,
8019¢,80110, 80129, 89139, 8P15P,

Allowable codes

S blanks.] Blanks are only

of

i

12

It

el

If

iL

allowed when first two characters

CF23 are '1BS".

entry is 8¢010, 80p20 or 80040 :
GD12 must-be 'I’

entry is '87p69' or '8pg8P":

AR@2 (Primary Rwy) must be =
7079

ARPS must be 'P’

entry is '8pp79' or 80@PSP':

ARP2 (Primary Rwy) must be
4979-7069

ARP5 must be 'P'

entry is '8p109':

ARP2 (Primary Rwy) must be
3970-4969

ARP5 must be 'P'

OR

)

AR@2 (Primary Rwy) must be
4970
AR@5 must be 'T' or 'N'

entry is '80110': :

ARP2 (Primary Rwy) must be
2919-3969

ARPS5 must be 'P'

OR

ARP2 (Primary Rwy) must be
297¢-4969
AR@5 must be 'T' or 'N'

entry is '8¢120:

ARP2 (Primary Rwy) must be <
2979

GD12 must be 'I'

B et e ]




TRANSLATION OF EDIT REQUIREMENTS INTO TABULAR FORM

v v
ELEMENT T G N St 2 3 4 5 6 7 8 S o]LC
« | 6F27 5 { —l |F | 15t tine must be 1F o SE
g I | | §TH| 1F cr27 is 'blank' Then
G.Fz'} i u 2 l l “—: GF23 must be 'US’
Ly 8121911101810 €12 €] 0 | 1r cr27 is 80010, 80020
G]D 12 f J§ g@ LI;,@' I ;Zj 5 GD12 musf.ogzo'I' b
g glaiele w|8lg1¢|8 E) TH
ARGZ | IS 70171629 ]gle e A
ARGLC| 1 R | JIF
| B _|eleelie)glglgae]TH
ARGZINI|S 4ia|7le| 171216 191 A
ARES] |1 Pl L] | JIF
€ glgi1le® | §TH| z;g; qus 80}1200 ¢ THen
(ARG 2|V[C * 309]70] [4ale 4l A 3970-49€9 And
ARES| |1 1;) mE I 1 AROS must be 'P' Or
ARG LIM[S ylal7el2lelele Gl Al ™ ser-20000 ana
A Q@g 1 T N, ] | |F ARO5 must be 'T' or 'N'
% 5| Ieleliliw | ITH
ARDZ NS 21917 13191619} A
prasS| |1 AR ¥
| AROLIMN|S A
', ARLYS # {3
| 5 T
i AREZ NS '
! GD12 £
T S

*In case of unspecified element fields the program
substitutes the element name of the first row.
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bl e

A A 5 e St e

The table design of the pre-
vious page may be implemented
on-line via the terminal using
the program 'LHEAD' (which
provides header lines and

sets the appropriate tabs);

or via the card reader using
program 'CDT'.

The hand-drawn lines facili-
tate interpretation of the
various IF - THEN 'sentences'
Note that within each IF and
THEN group the full range of
logical connectors can be
emploved, from low to high
level AND's and OR's. This
allows the creation of
logical structures within
each IF or THEN sequence,
providing ample capabilities
for handling numerous complex
logical intercorrelations.

The basic rules for the use
of logical tables are simple,
however. Only if the listed
elcment matches the specified
IF condition must the
subsequent THEN condition(s)
also be tested and fulfilled

(i) in order to 'PASS' the logical table.
@D, the subseguent TH entries need not be tested at all.
of the following page,

tion is

readily be seen by inspecting the test session print out

LC - LOGICAL CONNECTORS

IF - IF
TH - THEN

SYSTEM IMPLEMENTATION OF 'LGF27'

1.0 4 1 e 3 g 5.6 4] B 9
ELEM -16 N S 1234567890 LC
GFe7 D VW R ot e VT
5 TH
KRSl P e = S e el R oy M IR O b
S 8001080020 0
53 B8OGOUWO TH
,,,,, TR i Bt SO SRR S T
S5 BCOK080080 TH
ARO?2 5 707020000 A
IR R e 2 (0TS o i) 0 e N2 ISR A0, (S0 R ( 200
5 BGO70&60090 TH
ARG 2 NS 4970 7069 A
AROS £ B el Y )
5 30100 H
AROC NS 3970 4369 A
AROS 1 P *
ARU2 NS 437020000 A
S AR il E BT AL R S R (e
5 80110 TH
AROC NS 2970 3969 A
AROS 1 P *
AR(OR2 NS 2970 4969 A
B S0 S0 ) | B e L N = i g 870 R
5] 80120 TH
ARO? NS 0 2970 A
8051 1Lk e A WA . N Y2 50 L
5 80130 TH
GD10 1 1 A
GD12 1 I 1F
[ R Ceg i e (e
5 8015 TH
GD1e 1 I =

OR Low Level
AND

OR
AND

OR
AND High Level
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In other words whenever the IF condi-

This can




peieaf OF TABRLE s NEEP]

TEST INPUAS2 ¢ 50000 ~= B0020 == 801900 -= (80110
<
o Up to 5 test inpust may be used /////

The test program considers all elements

ARORE =i 0l0 mentioned in the table. After sorting -- and
ARO0S == T the elimination of all duplicate entries --
the remaining element labels are displaved

S0l I e 2
6D12 --. 1 for Gata input by the test personnel

GEeSs L==2ll5
SR A el e e
s A 'x»' input allocates the five inputs

to the specified element (GF27)

A
ELEM -16 NS DATA FIELD Lc | Boonn 80020 80100 80110
-———— - e - -— D 4mm————— 4mm——— 4-----
GFel. 10 b e SR TIRERIIE S S A e SO e e s s A
> TH F F
GFes = el ey (U R P L A R L | LSRN e et SRR
S 80010 B0020 0 F Q) F F
5 B00UO THAE . F F
_GB1e R R SR e e " AT B R e
5 RGETE 80060 B00KO TH | F F F F
LRO2 5 7070 20000 A > : . :
ARODS ] P & i A e i F
X RN ST T T D e R R SRR ENEE T ST
ARO2 NS 4970 == 7069 A s ’ . i
AROS 1 P L R R N
S T D = . B0100 A TH | i IR ooy
ARO2 NS I9T0 == 4969 A = - T .
ARDS 1 P * . , F
ARO2 NS 4970 == 20000 A . ! ® s
RROBE o Sl N e e e P T s Bl Bl . PN e oA L)
L E 80110 TH | F F £ 1
ARO2 NS 2970 == 3Q49 A v . 3 F
AROS 1 P * - : . .
LRGP NS 2970 == 4669 A g . . 1
LROS 0 SR e 5 i cUITIRNRES R © ST PR N R e, RSN
i b 5 80120 TH | F F ‘ F
1 LRO2 NS [ P 2970 A . . - .
5 G012 4 1 e I et L g
o A 801320 ’ 1H | F F i F
GD10 ) 1 A . . .
l Goye A ml____, s L) s WA, SNSRI, ORI WOONEN oS
5 80150 TH | F . F
GD12 ) 1 - fiy & s .
Elart PASS pass [FaIL PsSS
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3.4.4.9 sSsample of Computed Inputs

The next four sheets give an example for a computed input to the data

base. The rules of intercorrelation with other data are so complex, that
the user wanted to eliminate human input altogether in order to achieve an
accurate categorization for NN@l, "Navigation/Communication Aids." The edit
requirements for this data field depend upon the entries in NN@2 through

NN19.

The computer sets (Logical Connector 'SE') the data base element NN@1
to the information listed in the Data Field, if the preceding IF — sentence
is 'true' C). By starting with the entries of lowest priority it is ensured
that the last 'setting' of NN@1 is indeed that of highest priority for the
record in question. To simulate the three groups A, B, C of the edit
requirements listed, variables named AAA, BBB, and CCC have been used in
the following tables. They are 'initialized' to '@' at the start of the

table to ensure their proper functions.
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COMPUTED INPUTS

SUBCATEGORY: NAVIGATION/COMMUNICATION AIDS

ELT ELEMENT NAME REQUIRED EDITS

| NN@1 N/C Aids Alpha-Numeric. IGenerated.

-
2 If one or more This code
O |of these elements will be
& |contain an 'A' generated
A|NN@S, NNP9, NN14 1
B[NN1§, NN11, NN12, 2

NN13, NN19
| C|NN16, NN17, NN18 3

If one or AND one or
‘ more of the|more of the

elements in|elements in
[ : this group |[this group |This code
contains an|contains an|{will be

'A' 'A* generated
|8 A B 4
| c 5
B C 6

If one or more of the elements in
all groups contain an 'A' the
generated code will be 7.

If none of the groups contain an
'A' the highest priority avail-

ability code will be generated.

Descending priority is 'E', 'U’

then 'N'.

R SO T

| 69




NNQO6
v 7
NNG 8
NNDO9Q
nWN) O
N1
NJY 2
NN 3R
NNY A
NN1S
NNY 6
N7
NN B
WN) 9

|
.
> P>PP>PUOD>DC

NAME OF TABLE =-- LNNO)

For this test elements NNO2 through NN1S
of the cGata base are presumed to be at the
the values indicated at left.

NNO1 must be set -- and with it variables
AAA, BBB, CCC -- (Computed inputs). Their
current values are presumed to be an
(impossible) '9', i.e. a residual computer
value at these memory locations.

ELEM
NNO ]
AARA
BEBB
CEC

=16

—

N S

DaTA FI1ELD LC

SE

Initialization of
AARA, BBB, CCC

o lgl

— v
Mmmm

NNO2
NNO3
NNOUY
‘WNOS
NNO6
NNOT7
NNDOB
NNQQ
NN1O
NN11
NN 2
NN13
NN1d
NY1S
NN 6
NN 7
NN R
Niy19

et d h h hd b et et b et b bd e el A et bd bed | e e el

TTFzzeRIdezzzzzzz2 200

L T B B i B A B B B e B e R MR O[O IO TR

SHP OO EDODIOIDOIDOO O

mm

—~—

4"?
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NNO 2
NNO 3
NNO U
NNOS
NNO &
NNOT
NNOB

ELEM
NNOS
NN10
NN1)
NN12
NN13
NIN14
NN1S
NN16
NN17
NN1B8
NNI19Q

P e il i bk b

TG

1

N S

o~

CLCHE e C

DATA FIELD

SEcC =Z=eccccc

—
—

@V0 00

-
(@}

nm

NNOD2
NNO3
NNOY
nNOS
NNO 6
NNCT
NNDB
NNO9
NN1O
NN11]
NN 2
NN13
NN1U
NN1S
NN 6
NN17
NN18
iVl 9

ELEM

-

1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
)
1
1
1
1
1

-T16

1

mmmmmmmmmmmmmmmmmmoe

DATA FIELD

ODO0000T 00000V O00|~NVODODOOODOOROO D

»wo<T

LC

dir

NNO &
NNOC
NN U
AAA

— et ot s

SE
SE
IF

®- ol -——0

(set to 'U')




( NN10
NN11
nNNY 2
NN13
NN19
BEBB

mmm

NN16
NN17
NN18
ccc

AAA
BRB

2O N0 D D

SE
SE
1F

SE
1F

AAA
ccc

SE
1F

BBB
. ccc

SE
1F

| | AAA
‘  BBB
ccc

bt e et [ et et (bt d bt [ et et |l et hd et et (e bd pd bt d Bt s

C)urv-t)uru@ﬂw-—[)nn—@gg9> > >59@9n»b - >

SE

AAA
BBB
cCcC

NNO 1
NNO 2
NNO3
NNO4
NNOS
NNOG6
NNO7
NNOB8
NNO9
NNTO
N1
NN12
1 NN13
NN14
NN1S
NNY b
NNY T
NN B
NiN19

|

!
=
-

1
]
> > >»>>P P>>C CC

Final setting of
variables AAA, BBB,
ccC, and data base
element NNO1l

@E--00-+@0-+GOO-®®: + O®®: @

BRRB -
NNO1l --

CEC . ==
NNO1l --

NNO1 —-

NNO1 -—-

NNO1l --

NNO1l --

T

e




3.4.4.10 Boolean Retrieval

The logical tables may also be used to perform Boolean Searches over
parts of the data base, or the full data base (worldwide search). This is
accomplished by listing the desired conditions (or value ranges) of selected
data base elements in an IF sentence, followed by a SET command for an output
variable. 1In this way the record identification (airfield) can be listed
in a special retrieval file for output processing (report generation or type)

whenever the output variable has been set.

For a simple example of a Boolean Search table, see the following page.
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BOOLEAN RETRIEVAL
SAIR REQUESTS:

From full AAFIF file print all airfields with hard
surface runway of 5000 feet or greater in the
following countries:

1. South Africa (SF)

2. Rhodesia (RH)

3. Uganda (UG)

The above boolean search regquest involves the
data base elements:

GF23 - COUNTRY CODES: SE. RH UG
ARO2 - RUNWAY LENGTH: 5000 to 20000 (Max)
AR04 - SURFACE COMPOSITION: ASP BIT CON (Hard)

The following simple table thus expresses all con-
ditions for the above boolean search request.

v
ELEMENT T G N 'Sy 208 4 05
62231 13| 1IS|F] [RIH
ARZZIN|S |S|ele g
NYLINE AlS PIBIT
oOVUT 1 1 i

Please note that the output variable OUT gets set

to '1l' only if all logical conditions specified

are met (the table rows are interconnpected by lo-

gical AND's). If OUT is set to 'l', the program
tricgers the output of the record in guestion.
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3.4.4.11 Edit Tables Loaded to the System
The following is the beginning of the list of edit tables as currently

loaded to the Air Facilities System. The printed list EREPRT has been
created by program EPRT while converting the edit tables, filed in RDOS, into
the final form and loading them to INFOS. The printout also contains error
messages if formal errors have been detected. The presented pages represent
only a small sample.

The table design has been based on the specified user requirements as
outlined in the document "AAFIF EDIT REQUIREMENTS, GENERAL INFORMATION",
12 December 1977.

b .

FORMAT TABLES LOGICAL TABLES
1 RDOS FORMAT TAHLE FGFO03
1 2 3 4 S 67 8 9 GF03
-16 NS 1234567%90 LC
1 | ASCLERHX -
1 RNOS LOGICAL TARLE LGFO3
10 1 1 2 3 45617 8 9 |
ELEM -T6 NS 1234567R90 LE '
: GFU3 1 IF 4
. GFO3 1 ASC TH a )
; MMyl -01 UN A I
;g GF1C -C1 N A |
K GF27 -(5 8613080150 A |
& 6202 -01 n 2 w
g 5303 =03 3up IF
7% GFe3 1 D TH |
'S GF10 -1 i. iF ‘
S & £FG3 | 3 TS
~ S F ok 1 f B
! & GF10 =y h IF
& o 3503 : s Ty
% y Ve i n
B S geLo :
o 4 o1 I A
| £yle i 1 b
,‘ 6n13 : I A
€27 5 0130 i
% KW RO 4 » &
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reoz
\AQL
nAQS
NADA
GFOZR
GF27
GFO03
GFe?
GF15
GFe7
GFe3
GFe7
6012
GFe7
AROZ
AR(Q2
GFe7
AR(?2
ARG2
AROS
GFe7
ARQZ2
ARG 2
ARCS
AROR
ARO2
AROS
GFe7
AROD2
ARC2
AROS
ARO?
ARGZ
AROS

GFe71’

AROZ
AROC
G112
GFe7
GD10
GC1e
GFU3
GFe7
Gule
GFu3

Z
UTWN = N i) sa N L) 1a a1 st a

]
(=}
N -

NS
-01

NS

-(}1
NS
=01
NS
-01
NS
=01

NS
-01

s N e e e ()

- N Lot ¥ )

-

- (N e s s L NV S VU

— s ]

—

et ] et s s ] et et e )

N
N
N
H
80150
X
80130
D

us
010026040
1

060080
0707099999

070090
0497007069
P

100

P
0497099999

™

110

¥297003969

P

0297004969
™

120
0000002969

130

I
1
G
150
1
L}

0397004969

I

BPAHD P *DPD A—D> D%
™

»

D o> P -t
b I m

|
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! 4 11 QUIE -
| -4 00w a
| N3 1t Oou 176 A
{ -01 3 - A
| 1 1 4 E --
j KOO8 FURLAT TALE GFO6
i 1 S S 6 T 2/
-16 S 1234567290 e
1 "S -
4 RDDS LOGICAL TAKLE LGFOS6
: 10 1 1 2 3 4 56 7 8 9
! ELEM™ -TG N S 1234567890 LC
GFue 1 IF
1 W TH
Gh11 1 A A
GU132 1 1 1F
i 1 S Th
o 6r02 1 ARCOU A
i 6h03 1 1234u A
I 5011 1 I A
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3.4.4.12 Edit Table Processing

Summing up the detailed descriptions and samples given in previous
chapters, it can be stated that the following four classes of functions are
handled by the edit tables:

Y Format Checks of all inputs to the data base (pass/fail decisions
per data base element).

Y Logical Checks for a test of specified correlations between selected
data base entries (pass/fail decisions at the conclusion of an air-
field update).

Y/ Computed Inputs for the automatic insertion of information as triggered
(and in relation to) other data base entries.

Y Boolean Searches for the selection of individual records based on
specific intercorrelations of their information contents.

There are three programs for edit table inputs (RDOS) :

FHEAD - Header and tab settings for FORMAT table inputs.
LHEAD - Header and tab settings for LOGICAL table inputs.

CEDT - Program for 'wholesale' table inputs via the card reader.
and two major software packages:

ET - For input conversion, system loading to INFOS on-line
testing, and the modification of specific edit tables.

tables in RDOS required by the system control information

|
EPRT -~ For the 'wholesale"' INFOS loading of all current edit ;
contained in the 'Label Book.'

3.4.4.12.1 ET - Edit Table Test Package i

The ET package allows the functional verification of all edit tables as [
they are entered into the system. It displays the actual processing and re- |
sponse to various classes of inputs by showing in detail whether, where, and

why a table lets correct inputs pass while incorrect ones are rejected.

The built-in features serve two functions: (1) that of proper table de-
sign with an implicit training of those analysis who are responsible for
establishing and maintaining these system controls and (2) that of verifying
and documenting the editing functions as originally laid down in the document

AAFIF Edit Requirements, December 12, 1977.
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The edit table evaluation programs used by the Air Facilities On-Line
System are a subset of the ET packace. Essentially the special test input
and documentation features are removed wnile the table evaluation logic

: remains the same. In ths way it is guaranteed that the editing functions

of the On-Line System are identical with those of the special test and

-

- verification package 'ET’.

Initialization Seguence:

DIR NEHL ; get directory
ET ; load ET program package

System Response:
ENTER FILE NAME FOR STORING THE ON-LINE SESSION

START FILE NAME WITH S—- '''''

If a new file name is entered in the space provided (''''')

a new file will be created for storing the on-line test session.
If an old file name is entered, the old file will be appended
(added on).

Although any entered filename (not used for another purpose)
would be acceptable, it is recommended to begin all session
file names with 'S', and to use the second character for
identification of the systems analyst. In this way a CLI
command for a sorted listing of all session files can readily
be obtained.

For example:

LIST/S SN- ; Sorted list of all session files
of analyst 'N'

‘ 4 SN@3 would indicate that 'N' has three
session files in the system.

SN@1
; SN@2 ; The possible system response
)
!

'SN@4' would be the next 'new' filname for analyst 'N'.

v In the case of inconseguential or 'play' sessions, use of a
| common filename, e.g., SPLAY is recommended. This allows
1% periodic deletions and thus avoids the proliferation of in-
consequential files kept on disk. The command DELETE SPLAY
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at the beginning of a session would remove previous contents
and make 'SPIAY' a 'new' file.

output

A complete RDOS back-up file of the on-line session will be
created by the ET package., This back-up may be used for
subseguent viewings at the Datagraphix terminal by entering
the CLI command:

TYPE SN@4 (filenamne);
or the production of a hardcopy printout:
PRINT SN@4 (filename) .

The printout can be used as a detailed working paper for
(off-1line) inspections, improvements, table changes, and
preparation of the next on-line session at the system analyst's
desk. Such use could significantly alleviate a crowded terminal
schedule, and could improve both speed and quality of the

'next session' by allowing for a better preparation than would
otherwise be possible.

All tables tested during an on-line session will automatical-
ly be loaded to INFOS for system use. A printout of the

last test session (for a particular table) should conseqguently
be kept, serving as a system's load and test evaluation
document.

Tables/Files Accessed

A logical record of the Air Facilities System has about

650 database elements, comprised of approximately 575

'fixed format' and 75 'free text' items. As a consequence,
there will be about 575 format tables in the operating AF
system for editing each updated or newly entered fixed format
item.

In addition, there will be about 60 logical tables for the
automatic insertion of ‘'computed inputs', or for testing
whether the correlation of several database elements are
within prescribed bounds and follow specified rules (i.e.,
make sense). While the format tables test each entry immed-
iately upon completion in the operating AF system, the logical
tables will be tested only at the end of a record update (i.e.,
when a new logical record is reguested by the user).
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All format and logical tables are entered as RDOS files.
They can be displayed, tested, changed and reloaded to INFOS
individually through the Edit Table program ET (for a whole-
sale loading of edit tables see program package EPRT).

System Diagram

Co

ENTER FILE NAME
FOR STORING THE
ON-LINE SESSION

OLD FILE: NEW FILE:
APPEND FILE CREATE FILE
) 8
SELECT} ]
1. FORMAT |1. FORMAT TABLE 2. LOGICAL ‘

2. LOGICAL TABLE

l. ENTER NAME OF P ENTER NAME OF
FORMAT TABLE = B »{ | 0GICAL TABLE

|

| LOAD FORMAT LOAD LOGICAL

e TABLE TO INFOS TABLE TO INFOS

— — ——




| ENTER UP TO ENTER UP TO
5 TEST INPUTS 5 TEST INPUTS

=74 dk
|
2ND & SUBSE- 1T
QUENT Tlﬂﬁs TIME
| EXTRACT UNIQUE
. ! DATA BASE ELE-
' MENTS, USED IN
: LOGICAL TABLE
! i L RO j
EVALUATE DISPLAY | SORT USED ELE-
& STORE TABLE s MENTS IN
FUNCTIONS WITH | ASCENDING ORDER
GIVEN TEST INPUTS |
]
|
]
: |
) |
SELECT CONTINUATION | ENTER TEST VALUES |
ENTRY POINT l FOR DATA BASE |
. ELEMENTS |
SELECT TYPE S ST O : |
e A : ASSIGN ONE ELE- |
NEXT TABLE ; MENT 5 TEST r
NEW TEST INPUTS | ik _
STOP ‘:> |
e !
i
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3.4.4.12.2 EPRT - Edit Table Systems Loading

This program packace converts into the final form and lcads all format
and Logical edit tables as reguired by the Label Book load module 'INLEBEL'.

Tt detects missing tables and formal table input errors.

Sesides the loading to INFCS two output files 'ETLIST' and 'EREPRT'
are created.

'ETLIST' provides a comprehensive checklist of lcaded &nd missing
tables. 'EREPRT' prints the FDCS names of all itables that have been loaded
along with Getected formal table errors. If the print option (éisplay
reguest .at the start of the run) is invoked, the full edit table will also

he printed. Format tebles are printed on the left, Logical tables on the

right-hand side of the printout.




3.4.5 Tables for Interactive Communications

The interactive section of the Air Facility system performs the
function of permitting the user to access system on-line capabilities.
Basically it consists of a seguence of displays printed at the Data-
graphics 132A terminal. These displays request information from the user
regarding system function selection, parameter insertion, data entry, as
well as present error message display and further selection processing.
Responses by the user are entered by depressing the appropriate key(s) at
the keyboard.

To perform these capabilities the following software modules have

been implemented:

o A Display Generator

o A Character Read/Echo Module

o A set of logical error check modules |
o An Error Communications Display Generator

Oof these modules, the Display Generator and the Error Communications

Display Generator make extensive use of tables. The data contained in these ‘
tables implement important program control functions. For this reason, ]
|
|

«
their use and content is outlined in this section.
3.4.5.1 Display Generator i
<
The Display Generator is a generalized software module that prints |
display text on the Datagraphics terminal. Its major capability is to be
l 3 able to print any text stored in a formatted disk file, thus separating 1
{3 text from a source program. The macro algorithm for the module is as
{ follows: | ¢
# ( ‘
# P : {
& Get indices to \
¥ direct access
: file where }
g text stored |
£ [ \? |
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| ot e

Transfer dis-
play file to o
'core'

Clear and Home
Display

Print Display
Text B

The indices for the displays are stored in a sequential access file

with the following characteristics:

Byte i)

Record 1 ' 2=3 ! 4-6 ! 7-9
l " i !
Byte 1 - character representing the particular application area,
e.g., update, retrieval

Bytes 2-3 - character representing the particular display that |
is within an application -

Bytes 4-6 - characters representing the record number in the
direct access files where the particular display text
starts

Bytes 7-9 - characters representing the record number in the
direct access file where the particular display text ¢
ends,

For example: i

Application Area 1
Display No. 3
<o v

Direct Access Text File

. . |

Sequential s 03 Rec. No.:

Index File

015 , 025

15
Air Facility

Do What You Want To
1. Update
2. Retrieve




The records that logically represent a display are stored on the |

Direct Access Text File as follows:

START
HEADER 1-4 | 5-6 | 7-8 | 9-40 | 41-46 | 47-52 | 52-54
b
L TEXT 1-40 4 -46 47-52 52-54
END
The start or initial record is the header record. It is arranged

as follows:
Bytes 1-4 - Display ID
Bytes 5-6 - Number of physical records in a logical display record.
Bytes 7-8 - Number of 'reads' to be performed from this display.
Bytes 9-40 - Display header information, e.g., 'AIR FACILITY UPDATE.' |

Bytes 41-46 — Cursor position on the Datagraphics screen where the
bytes are to be printed.

Bytes 47-52 - The cursor position where, if required, a read or data
input is to pccur. If not, it is filled with 'X's.’

Bytes 52-54 — The number of characters to be inputed if a read is to
occur.

The actual text of the display is stored in records header +1 to the
end as follows;:
Bytes 1-40 - display text.
‘ i Bytes 41-54 - same as above.

! ‘ 3.4.5.2 Direct Access Test File

A small section of the implemented Direct Access Text File, named

DISPL.DT, is presented on the following page. : \




C-==t---=]==emtmm=—c@=-cctecredecmctanc=leccct---=5-=-~%

02010503AJR FACII ITY DFLFETE

YO DFLETF AJRFTELD DATA ENTER =
WAC NUMBERS: o on o st AN
INSTALLATINN NWUMRER:
PASSWOPD___'____‘__________' - A
N2030301A1° FACILJTY DFLETE

LA A A A

NEPRFSS THF rfR KFY TN DRELFTE THE RFCONKD

OR, ENTERP A Kk T0O RETHURNZ_
010113028TR FACILITY LNENN

002041XXYXXXN0
00S021XXYXYXO00
N0702100704704
N0902100°08506
011021XYYXY¥YNQ
00”2081XXYXXXx00
00S0P1YXXXXYX00
0070210070510
00P0Q1IXXYXXXDO0

2x*WEFLCOME 10 THF BIR FACTLITY DATA VWANAQOULO29YXXXYX0DO

FEMENT - SYSTEM &k

N040KYXYXXXO00

FOR RENUESTEN NATA ENTER THE APPRGCPRIATENORO?1XXXXYXO0OD
KEYS,wWHEN FINISHFD ENTER THE RETURN KEY_NORNGE2YXYXYX0N0
T0 CNRREFT THE LAST CHARACTER ENTER THE 010026YXYXYY00

axv ‘(EV.
TO CNRRENT THE F!ILL FIFLD ENTRY FNTER
THE *“SHIFT ¥° KEY.

7O ESCAPF FiiTRY FLTER THE ‘SHIFT !° KEY,

TO AFCFSS SYSTIFM FURCTIONS?
FENTER YOIIR GEL~=T" oo’ o e
FNTER V(QIlk Pe&SS=nhen:
N102DQNISELECT 8TF FACTLTTY FUMNCTINN
PLEASE SELFCT TrF FncT)Nt YNy wiSH T0
PERFQORM

CARC Y A A A 4

1 DISPLAY DET2 5 DFLFTF NDATA

2 UPDATE DATH 6 VUTPUT FORMAT
Z RETRTEVE DATA 7 NIPYT

4 ADD A BAIRPFTELD 8 L"G=NFF

ENTER THF NUMYBFR CNRPESPNMDING TN YOI!IR

EROMCES L. =
N1N30BNISELECT ATR FACTLTITY FUNCTION

PLFASE SFLFCTY THF FUNCTION YNU WTSH TO
PERFNRM

1 UPNATE DATA

2 DISPLAY DATA

2 ADD A REC(QPD

ENTER THF MUMRFR CNRPESPONDING TO YOUR
CHOT e s

01040901 SEILEFT ATR FACTLITY FUNCTION
PLFASE SFLFCT THF FUNCTINN YDU wWTSH TO
PERFNRM

1 HUP?2777 DATA

2 DISPLAY DATA

3 ADD A PEFLOPRD

4 DELETE A FFCNRD

FNTER THF NUMBFR CNKPESPONNING TN YO!IR

CHOLCE i’

87

N100AEYXXXXXXDO
0120P6XXYXXX0D0
012065YXYXYXNQO
N140PHYXYXYXXO0
0180121 YXXXYXD(
nNenp3102006202
02203102205808
NO2041¥YXYXYX0(
0p402IXXXXYX00
NQUOROXXXXYXO0
N0AOPIXXYXXXDO0
00R0OPIYXYXXXO00
010021XXXXXX0N0
012021 XXYXXXD(Q
01A021YXYXYXXDO0
01606101A07301
002021 YXXXXX00
004021XXYXXXD0
DOUOAOYXXXXX0O0
006026YXYXXYYX00
NOROPHEYXYXXXDO
N1002P6XXYXXXO0
012021 XY XXXXX00
0120001201501
00P0P1IXXXXXX00
004021 ¥YXYXYX00
NOUOADXXYXYXNO
00602P6XXYXXX00
00BOP26YXYXYXNO
010026XXXXYXDO
012026XXXYXXX00
018021 XXXXXX00
N1u0600140700]

-




3.4.5.3 Error Communications Display Generator

The Error Communications Display Generator is a generalized software
module that prints error messages and 'Further Action' prompts on the

Datagraphics screen. It is accessed when a user inserts an invalid response

to a prompt or when he enters 'shift W ' in character inpu*. The macro

algorithm for the module is as follows;

Print Dotted
Lines

Get Index to
Control Area
Direct Access
File

Transfer Text
to 'Core'

Print Text

|

| Read in
; 'FURTHER ACTION'
Option

I1f Character is
| out of bounds -
22 | reread in option

Set Option Flag

Clear Screen
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TABLE DRIVEN DISPLAY AND INPUT FUNCTIONS

e e e el

|

ENTER YOUR GEO-ID: £ 0200310200620¢
ENTER YOUR PASSWORD:_______*""°"""°"° 02203102205306
01020901SELECT AIR FACILITY FUNCTION 002041 XXXXXX00
PLEASE SELECT THE FUNCTION YOU WISH TO 004021XXXXXX00
PERFORM 0040C60XXXXXX00

1 DISPLAY DATA

2 UPDATE DATA 6 OUTPUT FORMAT

S DELETE A RECORDO06021XXXXXX00

008021 XXXXXX00

/\\

3 ADD A RECORD
ENTER THE NUMBER CORRESPONDING TO YOUR

CHOICE i

I3 RETRIEVE DATA 7 OUTPUT 010021 XXXXXX00
|4 ADD A RECORD 8 LOG-OFF 012021XXXXXX00
| ENTER THE NUMBER COKRESPONDING TO YOUR 016021XXXXXX0C
 GHOTCES ... ° 01606101607301
01030801SELECT AIR FACTILITY FUNCTION  002021XXXXXX00
PLEASE SELECT THE FUNCTION YQU WISH TO 004021XXXXXX0OQ
PERFORM 004060XXXXXX00
1 UPDATE DATA 006026 XXXXXX00
2 DISPLAY DATA 008026XXXXXX0O0

010026XXXXXX00
012021 XXXXXX00
01206001201501

\___/-—

* FUNCTION/AREA IDENTIFICATION
* DISPLAY TITLE

* DISPLAY TEXT

* DISPLAY SCREEN POSITIONING

* CURSOR POSITIONING

* CHARACTER INPUT CONTROL

e ascoiivssind .|




The indices for the displays are stored in a sequential access file

with the following characteristics:

\\\\\ Byte \ ———

1} 2=3 4 15=7 8=10

Record

where,

Byte 1 - character representing the particular application areas, e.g.,
update retrieval.

Bytes 2-3 - characters representing the particular display that is
within an application.

Bytes 4 - character representing the particular error display for a
display.

Bytes 4-7 - characters representing the record in the direct access
file where the particular error text starts.

Bytes 8-10 - characters representing the record number in the direct
access file where the particular error text ends.

For example:
Application Area 1

Display No. 3

Error No. 2 Direct Access File
equential File : :
: 18
5l , 03 ' 2 ,018 l 02£] **Error
l. Re-enter
2. ‘Return
2
(it et | : 5
2011001003
2012004006
2021007009
1011010012 Index File INDIS.DT

5 1012013016
l 1021017019
4021020022
6012023025
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6031026028
6011029031
7011032034
7012036040
evl140d)uud
7013035037
6013045048
6014049052
7014053058
7015056058
7016059061
7017062064
7018065067
70190686070
7021071073
7022074076
7023077080
7024081084
70250850808
7026090093
7027094097
5013098100
3011101103

3.4.5.4 Error Text File

The records that logically represent an error area are stored on the

direct access file as follows:

START

6-40

1-40
Text

END

The start or intial record is the header record. It is arranged as

follows:

Bytes 1-4 represent the error area ID.

Byte 5 represents the number of available 'Further Action' options.

Bytes 6-40 represent error message text.

Subsequent records store error message text.
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Bytes 1-4 represent the error area ID.
Byte 5 represents the number of available 'Further Action' options.

Bytes 6-40 represent error message text.

Subsequent records store error message text. The following is a sample of

3 &

t— the first part of the Error Text File, loaded to the system:
e e e B R R C e et
2011exx]iNVALID »AC
DO ] KF-ENTER wAC

2 RETURI TO FunCTIOr DISPLAY
20123*xnAC/INS., DUES 0T MATCH GEO-TD
DO RE-ENTER 1 wtC/1isS. ¢ GEO=-1D

3 EXJT AIK FACILITY SYSTEM
20212**x INCORRECT UDELETE PASSwORD
Do 1 KE-ENTER DELEVE PASSWORD

2 RETURN TO FUNCTION DISPLAY
10112**xINVALID GEOQO-1D
DO 1 RE-ENTER REfL=]D

2 EXIT AJR FACILITY SYSTEM
10123**xINVALID PASSHOKRD
DO 1 RE-ENTEW PASSwORD

2 RE-ERNTER GEG=1D AID PASSWORD

3 EXIT AIR FACILITY SYSTEM
10212*xx INCURRECT RESPOWNSE
DO 1 RE-SELECT FUNCTIOWM

2 EXIT A2JR FACILITY SYSTEM
40212*x*JHNCORRECT RESPONSE
DO 1 RE-SELECT RESPONSE

2 RETURK TOU FUNCTION DISFLAY
60122**xINVALID CATEGORY
DO 1 KE-SELECT CATEGGLRY

2 RETURN T THE FUNCTION DISPLAY
60312*x%xINVALID SUe=CATFGORY
DO 1 KE-SELECT SHH-CATEGORY

2 KETURN TO THE FUNCTION DISPLAY
60112*x» INVALID RESPONSE
DO 1 RE-ENTER PFSPONSE

2 RETURK. Th THE FUNCTION DISPLAY
70116**xINCORRFCT ENTRY

) ¥ DO 1 RE-ENTER RESPUNSE 2 RETURN
! 3 NEXT FIELD 4 COPY S NEw DATA 6 SAVE
70136xxEND OF PAGE
DD 1 TEXT 2 RETURN '
S  cOry 4 COMTIVUE S WEn DATA 6 SAVE
70123**xFURTHER MULTIPLES
DO 1 PROCESS NEXT MULTIPLE
2 DONT PROCESS MULTIPLE 3  COPY

} i L ,L11Y PRAGTLOABLA

y THIS Pawl 4 ) 7 R 10 DDe i




20143« 2 INVALID INSTALLATION
DO 1 RE-ENTER WAC

2 RE-ENTER JTNSTALLATION

3 RETURN

60133xxINVALID SUR-CATEGOkKY
DO 1 RE-ENTER CATEGOKY

2?2 RE~ENTER SUR-CATEGORY

3 RETURN TO FUINCTION DISPLAY
60144*xx INVALID ELEMENT(S)
DO RE-ENTER: 1 CATEGORY

2 SUR=CATEGOLRY

3 FLEMENTS 4 RETURN
70145*xxEND OF PAGE
DO 1 TEXT 2 RETURHR

3 COPY 4 CONTINUE S5 NEW DATA
70153xxEND OF PAGE

DO 1 CONTINUE @2 kETURNK
3 COPY

70162**FILE ALRcADY EXISIS

DO 1 FNTER WFw FILE vAME

2 RETURE TO FUNCTION DISPLAY
70172+xFJLE DOESHMT EXIST

20 1 ENTER MEw FILE NAME

2 RETUKIv
70182+«xINVALID SUR-CATEGORY
DO 1 RE-ENTER SUr=CATEGORKY

2 RETURN TO FUINCTION DISPLAY
70194xxINCORRECT ENIRY

DO 1 RE-ENTER RESPONSE 2 RETURN
3 NEXT FIELD 4 CUPY

70212*%%xINCORRECT START COLU“N

DO 1 RE-ENTER START COLUMN

el RETURN TO FUKCTION DISPLAY
70222**ELEMENRTS DU nOT1 HAVE SORT KEY 1
(0]0) 1 RE-ENTER ELEMENT
2 KETURN TO FUNCTI10K DISPLAY
70233x*xLATITUNE OUT OF RAKGE
DO 1 RE=-ENTER LATITUDE
2 RE-SELECT DELIMITING CRITEREA
3 RFTUKN TO FUNCTION DISPLAY
70243x*xL ONGTITUDE GUT OF RANGE
DO 1 RE-ENTER LONGTITUDE
2 RE=-SELECT DELIMITING CKITEREA
3 RETURN TO FUNCTIONS DISPLAY
702Sux*MINUTES UUIT OF RANGE
DO 1 RE-ENTER MINUTES
2 RE=-ENTER LAT/LONG 3 RETURN
4 RE=-SELECYT DELIMITING CRITEREA
5 RETURN TO FUNCTI10NS DISPLAY

4]

AT vy L A

FROM COcY FUosishiid 0 D0 o




, 3.4.6 On-Line Programs

E The on-line capabilities of the Air Facilities Subsystiem are supported |

\ by special on-line programs, series of tables with software characteristics

1
3

function areas vital to the user, and interactive modules for the handling

o
"

basic Gisplay and input functions. The special on-line software is out-

'

lined in greater detail in this section. It provides a program framework

i’
}

that enables the cata bzse nranacement funcions of: ?

o System Security with Log/on, Log/off procedures, 3
GEO =
E S

C-1ID/ressword checks and their correlztions.

o} Data Retrieval from the AAFIF ceta base and display
on a page-by-pace, group, or elemant level.

© Upcates with extensive format and logical checks,

inclucding automatic updates (computed inputs).

© hidcs and Deletes of the irnformation for a whole
rfield.

The programs for the on-line cata base management system consist of the

following modules:

3.4.6.1 AFF — Air Facilities Executive

he program AFF serves as the on-line Air Facilities executive
né performs the functions of Log-on/Log-off. The interactive,
on-line mode provides for a full repertoire of error checking of
user irnserted cata as well as a complete retinue of meaningful,
cdiacnostic error messages with a unigue steering capability to
allow the user to act upon these errors.

=

W)

v

The program initially asks the user -to enter a GEO-ID and pass- =
Pl g word. These values serve as "keys" to enter the program which i 3
then accesses a subroutine that asks a user to select a system

function. The functions include 2DD, DELETE, UPDATE, DISPLRY, :
RETRIEVE, and LOG-OFF. It then will initate the execution of ‘
the selected function. Upon completion the user will have
the cption of re-selecting a function.

Input ‘
! The inputs to the AFF program are the entrance 'keys' of the 2
GEO-ID and password as well as the selected function.

g Outpout X, ;
' The outputs from the program are the updated user's log :
K as well as a completed function.

L S




Tables/Files Accessed

The following tables/files are accessed by the program:
Y vValidate GEO-ID and password:
VGEO.DT
v Transaction Log:
TLG.DT
Y Display File and Indices:

DISPL.DT
INCD.DT

Y Communications File and Indices

CTL.DT
INCT.DT

Y Password File
" QXFA"

Major Subroutines

The major subroutines of the program are:

Y FDO - Where the user selects the function to be
DLE;] executed and where the Delete programs
DLE

Y UPDl _- Subroutines that perform the Update functions
UPD2
UPD3
UPD31
UPD32
UPD4
UTXT
UTXTS
UTXTA
CHSTRG
STRSCH
UPD5 —
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System Diagram

START

Obtain GEO-ID

Obtain Pass-

word
YAdd Y/Retrieve
User Select YDisplay YLog-0f £
Function YUpdate
r Execute =
Function

i ‘ STOP ’

P E—
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3.4.6.2 DISPLAY

The Display Subroutines permit a user to display and view selected con-
tents of an Air Facilities record. The program initially asks the user to
enter the WAC and installation numbers. These parameters serve to identify
the record to be displayed. The program then asks the user to select the por-
tion of the record that he desires to display. The full record, a full cate-
gory, a full subcategory of a category, specific elements, or a range of
elements may be chosen. Next the user is given the choice of having the
programs displayed at the terminal or the line printer or both. If the line
printer option is selected, the selected portions of the record are printed
in sequence at the line printer. If the terminal option is chosen the program
displays all data items selected, if necessary on a page-by-page kasis. Due
to their character lengths, text fields are processed in separate displays.
Upon completion the user is asked if he desires to continue. If so, the above

process is repeated.
Input
The inputs to the program are:

Y User inserted parameters that are the retrieval indexes for the record,
i.e., WAC and Installation Number.

/ The positional parameters that specify which portions of the record
are to be displayed, i.e., the full record, a category, a subcategory
of a category, specific elements, or a range of elements.

Y The actual data in the record that is to be displayed.

Output

The output from the program is the display of data on the screen or a

printout of the cdata at the line printer.
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Tables/Files

The following table/files are accessed by the DISPLAY program:

Y Air Facilities data base

Y Label Book Tables

Y WAC validation file: VWC.DT

Y/ Category/Sub-Category/Element Validation File: VPP.DT

Y/ Display File and Indices: DISPL.DT

INCD.DT
/ Communication File and Indices: CTL.DT
INCT.DT
System Diagram
START % ]
Obtain
Positional
Parameters

Obtain WAC

Obtain
Installation
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Page through
Selected Data
& Print/Display

END
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3.4.6.3 UPDATE

The Update subroutines permit a user to update selected contents of an
Air Facilities record. The program initially asks the user to enter the WAC
and installation numbers. These parameters serve to identify the record to be
updated. The program then asks the user to select the portion of the record
that he desires to update. The full record, a full category, a full sub-
category, specific elements, or a range of elements may be chosen. The pro-
gram then sequences through the selected portion of the record. At each page
the present contents of the data elements are printed and the user simply
inserts the desired changes. These inputs are made subject to format checks

with corrective actions requested by the system when necessary.

Text fields, due to their character lengths, are processed following the
regular page update. Upon completion of this process, logical checks are
performed that correlate the entered, new data with other data elements of
the airfield. If correct, the update process will be completed by automati-
cally writing the new data to the data base, Otherwise, the user will be
notified by the system for remedial actions. Finally, the user is asked if
he desires to update another record. If so, the above described process is

repeated.
Input
The inputs to the program are:

Y User inserted parameters that are the retrieval indexes for the
record, i.e., WAC and installation.

Y The positional parameters that specify which portions of the record
are to be upéated, i.e., the full record, a category, a subcategory

of a category, specific elements, or a range of elements.

Y The actual, current data in the record that is to be updatec
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Output

The output of the Update program is the user inserted values that

replace the o0ld element values.
Tables/Files
The following tables/files are accessed by the Update programs:
Y Bir Facilities éata base
Y/ Label Book Tables
Y/ Format and Logical Check Tables
Y WAC Valication File: VWC.DT
Y Category/Subcategory/Element Validation File: VPP.DT

Y/ Display File and Indices: DISPL.DT
INCD.DT

Y/ Communication File and Indices: CTL.DT

INCT.DT
System Diagram
( STERT >
Page Throvgh

Selected Data

& Obtain New
Obtain WAC Data

Write Data to
Obtain Data Base
Installation

END

Obtain
Positional
Parameters

S A sart N
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3.4.6.4 ADD

The Add Programs permit a user to insert or add a full Air Facilities
record to the data base. The program initially asks the user to insert the
record index parameters of WAC, installation number, and coordinates. The
program then pages through each page of elements of a subcategory of all
categories. Due to their character lengths, text fields are processed
following the addition of regular page element fields. Upon completion of
entering a record the program will interactively ask if the user desires to

enter another one. If so, the above described process is repeated.

Input

The inputs to the program are the data inserted by the user via keyboard
entry. There are two types:

Y/ Input parameters, that are the index parameters for the record. They
include WAC, installation, and geographic coordinates.

Y/ Record data that is the field element data including text that the user
inserts.

Output

The output from the program is a full Air Facilities record that may be
further updated or accessed by other Air Facility capabilities.

Tables/Files |

The following table/files are accessed by the ADD program:

Y/ Air Facilities data base ?
Y LABL 'book': LABL !
Y WAC validation File: VWC.DT

Y/ Category/Subcategory/Element Validation File: UPP.DT |

Y Display File and Indexes: DISPL.DT ;
INCD.DT i




/ Communication File and Indices: CTL.DT
INCT.DT

/ Format and Logical Test Files: FMT.DT
1GT.DT

v-

As with the previously discussed Upcdate program, format checks will be
The logical checks

F conducted by the system upon completion of each data field.

will commence only after data for all elements in the airfield have been

entered.

System Diagram
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inserts data

Obtain WAC

] Write record
Obtain % to data base
Installation

END
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3.4.6.5 DELETE

The Delete Subroutines permit a user to delete an Air Facilities data
record. It is performed in an interactive, on-line mode, It provides for a
full repertoire of error checking of user inserted data as well as a complete

retinue of meaningful diagnostic error messages and unigue steering capability

to allow the user to act upon these errors.

The program initially asks the user to enter WAC and installation numbers.
These parameters serve to identify the record to be deleted. The program then
asks the user to enter or delete password. The user is given only three
chances to correctly enter the password. Ther the record is deleted and the
user is informed via a display of such. The user may also delete a multiple
element value. He simply inserts the field identifier, and then the mulitple

number.

Input
The inputs to the program are the WAC installation record identifiers

and the record to be deleted.
Output
The output from the program is the deleted record.

Tables/Files Accessed

The following are the tables/files accessed by the DELETE program:
Y Air Facilities data base

Y/ WAC Validation File: VWC.DT

Y/ DELETE Password File: QXZH

Y Display File and Indices: DISPL.DT
INCD.DT

Y Communication File and Indices: CTL.DT
INCT.DT

3 103




System Diagram
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3.4.6.6 .RETRIEVE

The RETRIEVE programs permit a user to retrieve Air Facility records
according to user specified parameters. It provides for a full repertoire
of error checking of user inserted data as well as a complete retinue of

meaningful diagnostic error messages and a unique steering capability to

- allow the user to act upon these errors.

The parameters are initially a table that creates a Boolean query logic.
These tables are then delimited to the full data base, a geographic grid
area, a WAC range, country range, installation range, or list of previously
retrieved records. The program then will retrieve the records and pass them
to an output module. The program is entitled RTL and is called from the LOG
program. It is stored in the file RTL.FR.. Tts binary code is stored in the
file RTL.RB and the RLDR seguence is stored in the file RTL.MC. It is, of

course, stored in the AF Directory.

Input

The inputs to the RETRIEVE program are the user inserted and created
Boolean logic table, and search delimiters. These include WAC range, installa-

tion numbers, grid area, previous subset, country range, or full data base,
Output
The output from the program is the set of retrieved records.

Tables/Files Accessed

The following are the tables/files that the program accesses:
Y Boolean Logic Table: R- .DT

Y GRID Search File: GRID
RELWC

v

: Y WAC Validation File: VWAC.DT
‘ RFWC.DT

Y Any specified, previously derived subset: - .DT
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Y The list of retrieved records:

Y Display file and indices:

Y Communications File and Indices:

Major Subroutines

Y RTL2 - conducts the grid search

Y DISPL - prints the interactive displays

Y CTL - prints the communication displays

Y DREAD

System Diagram

reads in and echoes user keyboard inputs

‘ START '

RFIL.DT

DISPL.DT
INCD.DT

Create Boo-
lean Logic
Table

T

Delimit
Search Table

Conduct
Search and

Create hit
List

Access Output
Module
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3.4.6.7 Interactive Modules

The interactive section of the Air Facility system performs the function
of permitting the user to access system on-line capabilities. Basically, it

consists of a sequence of displays printed at the Datagraphics 132A terminal.

o These displays request information from the user regarding system function l
selection, parameter insertion, data entry, as well as present error message ‘
display and further selection processing. Responses by the user are entered

by depressing the appropriate key(s) at the keyborad.

To perform these capabilities the following software modules have been ;

implemented:

° A Display Generator

° A Character Read/Echo Module

® A set of logical error check modules

® An error communications display generator

3.4.6.7.1 Display Generator

The Display Generator is a generalized software module that prints

display text on the Datagraphics terminal. Its major capability is to be

able to print any text stored in a formatted disk file, thus separating text

from a source program. The macro algorithm for the module is as follows:

Get 1ndices to
direct access
file where

unﬂ;sffIEd__a

Transfer dis-
play file to
'core'

1
Clear and Home)

Display
B
| Print Display

Text
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The display generator is accessed by a Fortran call to DISPL (N, N1,

ARRAY) where:
N

N1

ARRAY

3.4.6.7.2 Read/Echo Module

i

]

I}

application area

display numbgr in the application area

is the array that contains the 'core' image of the disk
file text

The Character Read/Echo Module will, as titled, read and echo a

character(s) from the keyboard to the Datagraphics terminal. The module

also provides cursor positioning, character delete, line delete, input

escape, and no-echoing of excess input of characters. The macro algorithm

is as follows:

Position Cursor

s !

btain Nbr of
Characters to be
Read/Echoed

3

Clear Input
Buf fer

S
ead Character

1

I1f Carriage
turn - Exit

f Exit Char-
cter, exit andg
et exit flag

l

f valid char-
cter & less o
qual to Nbr o

e

Read next
Character
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The yalid character set is that contained in the AF data base. Special
control characters are as follows:

E:S - character delete

shift <>

CR - exit

line delete

shift [} - exit and set flag

The two independent subroutines that compromise the module are:
DREAD (ARRAY, N, INBUF)

where:

ARRAY is the display text containing cursor positions and number
of characters to be read in.

N = specific line of display text.

INBUF is the vector that contains inputted characters.

RDWR (NCHARS, NREAD, INBUF)

This routine does the actual reading, checking, and echoing.

NCHARS = maximum number of characters to be read in.

]

NREAD actual number of characters read in.

INBUF vector containing characters read in.

3.4.6.7.3 Error Check Routines

The logical error check subroutines determine whether the user's
inseried characters are valid with respect to the specific application.
Identified errxor checks include:

® WAC Validation
L] Installation Validation

° GEO~1ID/Validation Password
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° Update Format Check

° Update Logic Check

° Positional Parameter Validation

These* checks are implemented via the use of subroutines with the following

Subroutine CHECK (INBUF, IER)

format:
where:
CHECK
INBUF
IER

= the name of the validation routine.
= the vector containing the data to be validated.

an error flag signifying whether data is valid or invalid.

The Error Communications Display Generator is a generalized software

module that prints error messages and 'Further Action' prompts on the Data-
g

graphics screen.

It is accessed when a user inserts an invalid response to

a prompt or when he enters 'shift M@ ' in character input. The macro

algorithm for the module is as follows:

Print Dotted

Lines
Read in
'FURTHER ACTION'
Get Index to Option
Control Area I
Direct Access
File I1f Character is

out of bounds -
reread in option

Transfer Text T
to 'Core'

7 Set Option Flag

!

Print Text

Clear Screen
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3.4.6.7.4 Application Principles of Interactive Routines

Use of the outlined modules can be outlined in simplified form by the

following sample of an interactive program sequence:

-

Call DISPL (1, 1, IARR2)
—-—b(::) Call DREAD (1ARR2, NVM, INBUF, NR)

|Specific test program; or
Call CHECK (INBUF, IER)

I
IF (IER.EQ. OK) GO TO

In the case of error:

Call CNTRL (1, 1, 1, IRET)

—— Print

Display

-

| Perform check
on Response

oy

Branch on

Correct Response

| Read (accept) response
from display terminal

o

l

IF (IRET.EQ. Return) Return aniiiand

Call RET (IRARR2, NUM)
GO TO DREAD
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3.4.7 Error Messages

Two types of error messages may occur. The first is contained in the
software itself and triggered by a most unusual condition tested for and
implemented in a given subroutine. These error messages show up only in the
case of a very unusual situation to indicate a system, table, or software

errox.

This is in contrast to the second type of error messages as produced
by the Error Communications Display Generator. The latter are table driven
and part of an elaborate Interactive Communications Package to achieve secure,

flexible, and fool proof on-line operations.

3.4.7.1 System, Table, Software Error

The first type of error is program, table, or system oriented and should
not occur at all in an operational system. (If it does, a more serious pro-
blem is indicated, requiring interventions of systems people or programmers.)

The error messages are of the general form:

*xk XXXXXX
with 'XXXXXX' standing for a specific message such as 'FORMAT TABLE MISSING.'

They will be displayed on the screen starting at the current cursor position.

3.4.7.2 On-Line Errors

The second type of error is user oriented, expected and planned for to
provide a chance for pointing out and correcting input errors. Depending upon
function and display layout, the computer generated guestion is sometimes just

repeated upon receiving an invalid input.

In more complex situations a specific error message will be generated
and shown at a communications control area, along with the options available
to continue processing. The user need only enter the number that corresponds

to his desired choice and the return key.

3.4.7.3 List of Implemented On-Line Messages

**Tnvalid WAC

Do 1 Re-enter WAC
2 Return to function display




**WAC/INS.

i g

Do 1
2

Do 1
2

Do 1

2

3
**Tncorrect
Do 1

2
**Tncorrect
Do 1

2

! Do 1
‘ « 2

Do 1
2

35 o [

Does not match GEO-ID Re-enter

Do 1 WAC/INS
2 GEO-ID
3 Exit Air Facility System

**Tncorrect Delete Password

Re-enter delete password
Return to function display

**Tnvalid GEO-ID

Re-enter GEO-1ID
Exit Air Facility System

**Tnvalid Password

Re-enter Password
Re-enter GEO-ID and Password
Exit Air Facility System

Response

Re-select function
Exit Air Facility System

Response

Re-select response
Return to function display

**Invalid Category

Re-select category
Return to the function display

**Tnvalid Subcategory

Re-select subcategory
Return to the function display

**Invalid Response

Re-enter response

2 Return to the function display
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**pnd of page

Do

mabd W=

**Further Multiples

Do 1
2
3

Text
Return
Copy
Continue
Save

Process next multiple
Don't process multiple

Copy

**Tnvalid Installation

Bl
2
3

Re—-enter WAC
Re-enter Installation
Return

**TInvalid Sub-Category

Bol =1
2
3

**Tnvalid Element(s)

i o J |
2
3
4
**End of Page
Po
2
3
4
5
**gnd of Page
Do 1
2
3

W i
a7

o : i
T g
(L
T R

b

Re-enter Category
Re—-enter Sub-Category
Return to function display

Re~enter

Category
Sub-category
Elements
Return

Text
Return
Copy -
Continue
New Data

Contirue
Return

Copy
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**File Already Exists

Do 1 Enter a new file name
2 Return

**Fjile Doesn't Exist

Do 1 Enter new file name
2 Return

**Tnvalid Element

Do 1 Re-enter Element
2 Return

**Incorrect Entry

1l Re-enter response
2 Return
3 Copy

Do

**Tncorrect Start Column

Do 1 Re-enter start column
2 Return to function display

**Elements Do Not Have Sort Key 1

Do 1 Re-enter element
2 Return to function display

**Latitude Out of Range

1 Re-enter latitude
2 Re-select delimiting criteria
3 Return to function display

Do




Do

Do

Do

**GRID Finished

Do

1
2
3

Ud W uid W N

B W N

**Longtitude Out of Range

Re-enter longtitude
Re-select delimiting criteria
Return to functions display

**Minutes Out of Range

Re-enter minutes

Re-enter Lat/Long

Return

Re-select delimiting criteria
Return to functions display

**Incorrect Direction

Re—enter direction
Lat/long

Minutes

New criteria
Return

Further grids
New delimiting criteria
Search

Return




3.4.8 Application Programs

The Application Programs usually involve the processing of larger
sections of the data base. For that reason a 'wholesale' off-line processing
during the off hours (nights, weekends, holidays) is indicated. Nevertheless,
the on-line system is frequently used to initiate and to simplify those off-
line procedures (e.g. the on-line creation of Boolean search tables for the

off-line processing of large SAIR requests).

3.4.8.1 Program PPIASD (UNIT INDEX)

Program PZ1ASD (unit index) retrieves the 'WICG' INFOS index, sorts it
by the first character of the geographic identifier (GG@7), and retrieves
selected elements from the INFOS data base using the newly sorted index. Two
report formats are produced from the selected elements:

o TOTAL-PRINT (file A@1ASD). A statis*ical print of all airfields

arranged and totaled by country, section, branch, free world
including CONUS, free world excluding CONUS, and CONUS using air-

field symbol (GF@3), runway length (AR@2), and runway surface
charting code (AR@Z5) as delimiting criteria.

o UNIT-PRINT (file B@1ASD). A statistical print of all airfields
arranged and totaled by country, section, branch, free world
including CONUS, free world excluding CONUS, and CONUS using air-
field symbol (GF@3) as delimiting criteria. Within each country
total a one line printout of each airfield, sorted in B,E. Number
order, is supplied,
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3.4.8.2 Program P@IASD (SUBSAR)

Program P@9ASD (SUBSAR) retrieves selected elements from the INFOS data

base using pre-defined airfields and report formats, and produces a one line

printout per airfield within the output report. The output report may have

the following characteristics:

(o}

o

Sorting up to three passes

Page breaking on first sort pass element

YR" airfields may be included or excluded

Specific INFOS data base elements may be sanitized
Selection of security classification

A title page may be included

Choice of multiple header lines for one line printout lines

Up to triple spacing of one line printout lines.
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3.4.8.3 NAME CHANGE

This program lists changes that have occurred against selected elements
in the AAFIF data base on a weekly and semiannual basis. Two report formats
are output and sorted according to user preference: 'NAMCHG' and 'CHGSLIP.'
The report outputs are unclassified and used in the maintenance of certain

FLIP products, NAV and planning charts, and DoD air.facility library records.

3.4.8.4 HISTDUP
This program produces a card code formatted dump to magnetic tape of all
airfields in the AAFIF data base or uses the Boolean retrieval file as input

to dump selected airfields.

3.4.8.5 AIFUPD

This program creates the Defense Intelligence Agency Automated Intelli-
gence file (DIA-AIF) that reflects air facility intelligence changes, addi-
tions, and deletions for a select set of DIA AAFIF data base elements, Input
to this program is the Air Facility Subsystem transaction log and output is

a magnetic tape reflecting the necessary transactions.

3.4.8.6 ASSOTW

This program builds the Air and Sea Plane Stations of the World (ASSOIW)
magnetic tape file by retrieving and formatting airfield data from the AAFIF
data base using the ASSOTW transaction log as input. The ASSOTW magnetic tape

file is then processed on the Electron Beam Recorder (EBR).

3.4.9 Operating Instructions

This section describes the operator interface with the system for

operational as well as system loading and test procedures.
o To list a program use the CLI command:

LIST **_FR

Where ** is the file name.
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[a) To print a program at the terminal use the following CLI command:
TYPE! % BR

o To print a program at the line printer use the following CLI
command :

PRINT **_ FR
o To compile a program use the following CLI command:

EORT. *x:ER

3.4.9.1 Operational Programs

o To run on-line a set of programs execute the following 'MC' files.
AFS.MC On-Line Data Management Programs
RET.MC Edit Table Programs

3.4.9.2 Directory Selection

The preceding programs represent the ‘operational' version of the
developed software which has been collected and assembled in one directory
(DIR PETE). There also exists a ‘developmental' and 'debug' version in
another directory (DIR NEHL) which has many of the built in software tests
and error messages left activated. The latter also contains the programs

for table generations, testing, and systems loading.
To select the desired directory use the following CLI commands:

DIR PETE (Operational Programs)

DIR NEHL (Test and System Loading Programs)

3.4.9.3 Table Generation and Loading Programs

To produce header and tab settings for the on-screen generation of label

book tables type:
LDISPLAY
To produce a hardcopy printout of all label book tables use the MC file:

PLABL
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To process all label pages and to load the created load file to INFOS
type (MC file):

CLBL

To produce header and tab settings for the on-screen generation of

Format tables and Logical tables use programs:

FHEAD (Format tables)
IHEAD (Logical tables)

For 'wholesale' inputs of edit tables vie the cardreader use program:
CEDT

For the on-line testing and modification of a specific edit table (with

automatic, subsequent reloading to INFOS) use the program package:

ET

For a documentation of the test session through subsequent hardcopy

output use the CLI commands:

PRINT SNAME (hardcopy)
TYPE SNAME (screen review)

(Substitute NAME with the actual name of the session file as requested by ET

and inpur during the test session.)
For the 'wholesale' loading to INFOS of all current edit tables use:
EPRT
This progrém also produces two RDOS files:

o ETLIST, a comprehensive listing of all loaded and missing tables
(edit table system summary), and

o EREPRT, a listing of all formal errors detected during the loading
cycle. An on-line generated output option allows the user to expand
this listing to include the contents of each loaded table in its
original RDOS form. VR,
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To obtain a hardcopy output of those created load files use:
PRINT ETLIST (edit table loading summary)
PRINT EREPRT (detected errors and table contents)

3.4.9.4 Function Analysis of Logical Tables

In DIR NEHL a special version of the AFF program exists that contains
detailed error and diagnostic messages for the UPDATE function. It also
provides a complete hardcopy output of the Logical check procedures at the
end of the Update cycle. Since all tables, their load segments, and the

evaluation results are printed, a complete analysis of the many (otherwise

unseen) functions can be made.

The system is very protective against 'wrong' inputs, to the point that
it might not be possible to update certain portions of an airfield. The
provided capability is useful therefore in specifically answering the question

which of the following items have caused an update rejection:
o unacceptable (though format-correct) user input

o '01d' data base entry that does not conform with a 'new' logical
edit reguirement

o} wrong logical table entry

sefore large-scale operations commence, it is anticipated and recommended
that a thorough break-in period be used to vigorously exercise the system in
order to detect and to resolve most of these potential differences. To

initiate the provided analysis capability use the program:

AFL (for UPDATE with printout of Logical edit checks)
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SECTION IV

CONCLUSIONS AND RECOMMENDATIONS

4.0 General

Main purpose of the pilot effort was to demonstrate the feasibility of
the design on a limited 1/15 data base yolume. The conducted functional and
volume tests thus constituted a major evaluation criteria for determining
whether to continue Phase II of the program and, in the case of program

continuation, to pinpoint potential areas of improvement.
4.1 Conclusions

The tests, as conducted during the Air Facilities' test and evaluation
period, conclusively demonstrated that the functions designed and implemented

match the requirements outlined in the Statement of Work.

Three types of tests were performed. The inspection tests proceeded as
conceived and were accepted as is. They dealt primarily with vendor supplied
equipment and systems software. The function tests dealt with the
required processing functions as designed by Synectics and implemented through
specific software. These tests proceeded as conceived and were accepted as
each finction test was demonstrated, with exceptions and suggestions for modi-
fications noted. The major conclusion from the volume tests was that the
new on-line system, in a 2-week period using one analyst, successfully accom-
plished the work of the 100-150 analysts who would generate the same volume

in a 2-week period with the old, card-oriented processing system.

The prime conclusion that can be drawn from the Air Facilities' test

‘and evaluation exercise is that the functions, as implemented in the pilot

system, in general performed as proposed, or better, over a 1/15 data base

and transaction volume.

4.2 Recommendations

It is recommended that the functions, as demonstrated during the Air

Facilities Pilot system be extended and implemented to cover the full Air
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Facilities data base and processing volume, Major emphasis in this Phase II
effort should be placed on an extended data base structure with automatic
loading support, improved processing capabilities for application programs

that produce (off-line) reports and tapes, and a full expansion to remote,

multi-user access for the on-line data base maintenance system.
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