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INTRODUCTION 

The data on scheduled and non-scheduled flight information 
between departure and arrival terminals is the heart of 
the Central Flow Control system. The flight. information 
is initially obtained from the Official Airline Guide (OAG) 
tapes. Subsequently, this data is updated and complemented 
to provide an up-to-date status of each of the flight leas. 

While such flight leg information is t.he primary component. 
of the Central Flow Control (CFC) data base, other files 
are necessary to provide data on the Air Traffic Coqtrol 
environment (e.g., airports, centers, zones, etc.), and 
to support search and access operations (e.g., indexing). 
The data base is defined as the collection of all files 
whether disk-resident or in main memort, containing flight 
leg information and the supporting files as described above. 
These files are described in detail in Section 1. 

Specification of the Data Base Subsystem involves two 
major areas. First, the structure of the data base is 
defined (section 1) describing the physical and 
logical characteristics of the indi.vidual files contained 
in the data base. Second, the data base mana.gerr.ent func
tions are specified. This involves the processing, the 
program logic and the interfaces required in order to 
access the data base, for reading and updating the data 
base contents, and to accomplish the necessary maintenance 
functions. The data base management requirements are 
specified in Section 2. 

The interrelationships between the on-line and the off
line support system in reference to the data base are 
discussed in Appendix A. Appendix B provides a summary 
describing how the application programs make use of the 
data base management facilities for data base access. 
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1. DATA BASE STRUCTURE 

The Central FJow Control data base consists of the 
following files and tables: 

1. (l)CAG Flight Record File (OFFF) 
2. (!)Non-Scheduled Fliqht Record File (NSFRF) 
3. Flight Index File (~IF) 
4. General Aviation Table (GAT) 
5. Capacity Table (Cli.T) 
6. Arrival/Departure Table (ADT) 
7. Airline Table (AOT) 
8. Flight. Accession Table (FAT) 
9. Zone Table (ZOT) 
10. Continue Table (COT) 
1]. Arrival Fix Table (FXT) 
12. Airport/Fix Table (AFT) 
13. Aircraft Type Table (ATT) 
14. Aircraft Class Table (ACT) 
15. Center Table (CET) 
16. Airport Table (APT) 
17. Table Mapping '!'able (TMT) 
18. Conversion Dictionary Table (CDT) 
19. System Statistics Table (SST) 
20. Operational Category Table (OCT) 
21. Output Format Table (OFT) 
22. Output Device 'I'e~.ble (ODT) 
23. Parameter Table (PAT) 
24. Non-OAG Name Table (NOT) 

For each of the above components of the data base 
the following specifications include: definition 
of the data fields, estimated sizin9 information 
and conceptual description of the ptysical record 
management. 

In general, within a particular file, all physical 
records are fixed length. Logical records are usually 
fixed length, but in some files they may be variable 
length. 

(1) The above first two flight record files, are logically 
treated as two distinct files, but may be implemented 
as one or two physical files. 
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1.1 OAG Flight Record File (OFRF) 

The OF'FF is constructed from R. H. Donnelley's 
Official Airline Guide (OAG). The initial building 
of the OFRF is performed by the off-line support 
system. In the course of normal CFC operations the 
OFRF will be changed and updated on-line based on 
data received from the NA1

1
tRTCCs and the sec. OFRF 

contains data for 30 (SP) days of operations. Every 
record within OFHF contains information on a sinale 
flight leg between two terminals (i.e., an arrival 
and a departure terminal). 

1.1.1 Data Fields 

The basic unit of granularity in each fl.ight record 
will be one byte. The data will b~ stored in internal 
code form to facilita.te searching. All alphanumeric 
data (e.g., ACID, airport id) will be converted from 
characters to the internal representation usinq 
appropriate dictionaries for this purpose. All time 
data will be expressed in seconds. 

Each logical fliqht record includes the following 
fields: 

1. Relative Address 

The address of the record relative to the 
beginning of the file. 

2. Aircraft Identification (ACID) 

The ACID field consists of two subfields: 

a. operator code 
b. accession ID 

ACID will be stored in internal code forro 
to facilitate searching. 

3. Departure Terminal 

The pacing airport or the center where this 
flight leg originates. 

( 1) ( SP) is an abbreviation for System Paramet.er. 
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4. Arrival Terminal 

The pacing airport or the center where this 
flight leo, terminates. 

5. Scheduled Departure Time (SDT) 

6. Estimated Time Enroute (E'I'E) 

7. Aircraft 'type, Class and,Categorv 

For example, this field may include the in.ternal 
representation for: B747, Jet, Aircarrier 

8. Departure Date Mask 

A mask specifying, for each day of the current 
month, if this flight is scheduled to depart 
or if it is not 8Cheduled. 

9. Activation/Deactivation Date Mask 

A mask specifying, for each day of the 
current month, if this departure is 
activated or deactivated. 

10. Arrival Date Mask 

Same as 8 above, but pertains to the 
arrival date. 

11. Actual Departure Tiroe 

Departure time as reported by a NA8 DM 
(Departure Message). 

12. Controlled Departure Time 

Departure time as calculated based on flow 
control information 

13. "Best Estimate" Key 

This key denotes which departure time 
(scheduled, actual or controlled) 'ltv•as used 
to arrive at the "Best Estimate" of Arrival 
Tj_me (see 14 below) • 
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1.1. 2 

14. "Best Estimate"· of A.rrival Time 

This field contains scheduled arrival time 
ini t.ially, and can be subsequent.ly modified 
by actual departure time plus E'IE or by 
a controlled departure time plus ETE. 

15. Specia~ Simulation Data 

This data field is provided for the exclusive 
use of the siroulation subsystem. 

16. Status 

This field includes the following status 
information: 

null or deleted record 

record derived directly from OAG 
tape 

record reflects a change to OAG 
schedule 

new· record not in OA.G schedule 

pointer to next record in this group 
(OAG schedule or a chan~e) 

Other status information may be included in 
this field as needed. 

Sizina 

Each logical flight records will require approximately 
20 words of storag-e. The number of logical flight 
records in OFRF is estimated ca.t 24,000 initially, 
but should be expandable to make provisions for future 
needs. 

1.1. 3 Physical Record Arrangement 

The OFRF in its entirety is stored on disk. AlJ 
flight records between a unique pair of terminals 
constitute a "record group". The record groups 
are blocked with each record group heinq physically 
distinct. A record group may occupy multiple 
physical blocks; however, no flight record is split 
between two physical bJ.ock.s (see Fjgure 1-1). 
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Every physical flight record on disk contains a 
header and a number of logical flight records 
associated with a distinct arrival/departure pair. 
The header record will include the follo'\A7ing infor
:mation: 

an overflow pointer to the next physical 
record associated with this arrival/ 
departure pair (if such exists) 

a pointer to the previous physical record 
(if this is an overflow record) 

a pointer to the first record in the group 
of changes to scheduled flight records 

physical record status (B.g., active, null, 
locked, etc.) 

last update time of this physical record 

last access time of this physical record 

a running total of accesses for this 
physical record 

number of logical records in this physical 
record (total original OAG scheduled flight 
records, changes to scheduled flight records) 

status of each logical record (e.g., active, 
deleted, null, etc.) 

The size of physical records on disk and the number 
of logical records in each physical record wilJ he 
system parameters which can be determined durinq the 
system build operation. 

The set of all flight records between a. unique pair 
of terminals (a "record group") is logically divided 
into two subsets; one subset includes all the original 
flight.records as recorded on the input. OJI.G tape; 
the other subset is comprised of all the changed and 
added flight. records resulting from sec or NAS 
messages. In order to be able to access each of 
these subsets individually, the header record con
tains two pointers corresponding to the first 
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flight record in each of'the above subsets. In 
addition, each record contains a pointer to the 
next sequential record i.n its subset. Record counts 
and last record flags are also provided. 

1.2 Non-Scheduled Flight Pecord File, (NSFRF) 

The NSFRF is a distinct file containing non-scheduled 
flight. records. These flights normally apply t.o non
aircarrier operations. This information is stored in 
NSFRF during on-line operations based on data 
received primarily f.rom the NAS P..RTCCs and occassionally 
from the SCC. The off-line support system initially 
builds the NSFP.F hut no data is placed by the off-line 
system in the records. 

1. 2.1 Data Fields 

Same as specified for OFRF (Section 1.1). 

1. 2. 2 Sizing 

The size of each logical record is approximately 
2 0 "t<rords. The total number of logical records is 
initially estimated as 12,0CO but should be easily 
expandable. 

1. 2. 3 Physical Record Arrangement 

Conceptually the same as specified for OFF.F (Section 
1.1), but the grouping of logical records within a 
physical record might be different to achieve better 
disk utilization. 

1.3 Flight Index File (FIF) 

The FIF is a disk-resident file which is used by 
DBMS i.n order to locate flight records based on a 
given ACID. FIF is normally accessible only to the 
Logical File Handlers (LFRs). This will insure that 
possible chanqes to the FIF structure do not require 
major changes to the application program. 

1. 3.1 Data Fields 

Each logical record in FIF contcins the following 
fields: 
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1. 3. 2 

1. Aircraft Ident.i'fication (ACID) 

ACID is stored in intE'!rnal code form. 

2. Relative Location 

The address of the flight record relative 
to the beginning of the f1.le. 

3. File Identificatiou 

Points to the file in which this flight 
record can be found. 

4. Next ACID 

Points to the location of· the next ACID 
entry in the FIF. 

5. Next Flight Leg 

Points to the location of the next fliqht 
leg entry in the FIF for this ACID. 

6. Arrival Terminal 

Identifies the pacing airport or the center. 

7. Departure Terminal 

Identifies the pacing airport or the center. 

Sizing 

Each logical record in FIF will require approximately 
four words of storaqe. 

1. 3. 3 Physical Record Arrangerr.ent 

The FIF is variable length~ the record qroups are 
blocked. The record groups conta.in the flight 
number indices for an airline or an aircraft 
identifier for other aviation. A record qroup may 
occupy multiple physical record; however, no flight 
number index record may be split between two physical 
records. 

1-8 



The FIF is a linked list·of index records which 
contain the relative file locations of fliqht 
records in the flight record file. Each record 
contains a relative file location of the fliqht 
record of an individual flight leg. -

A table containing the locatjon of a block of 
flight numbers is associated with airline or air
craft identifiers. The block of flight numbers 
contains the head of a chainee list ;f flight 
number indicators. The flight number indicators 
point to the beginning of a sequence of flight 
number index records corresponding to all flight 
records associated with a flight numbex. · 

The relationship of the links and pointers is 
presented in Figure 1-2. The cons~ruction of the 
sequencing of the flight number index records is 
shown in Figure 1-3. Airline indicators point to 
the flight number indicators directly, if the nurr~er 
of flights for that airline is small. This is 
indicated in Figure 1-2 by a null pointer for airline 
indicator N-1. 

1.4 General Tables 

The qeneral tables which c.re part of the CFC data. 
base-structure are specified in this section. Some 
of the tables are accessible by the appJ.ication 
programs through the GET TABLE and the SET T..ABLE 
routines (Section 2) . Other tables are used to 
support the functions of DBMS. 

1. 4.1 General Aviation Table (GA'I') 

The GAT contains information on the estimated volume 
of general aviation flights. 

1.4.1.1 Data Fields 

The GAT has the following data fields: 

1. Terminal Identifier 

Pacing terminal or center 
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2. Time Seqment 

Hour of day for 24 hours 

3. Normal Genexal Aviation Estimate 

4. Uf;er Supplied~General,Aviation Estimate 

5. Tjme Associated with User Supplied Data 

1.4.2 Capacity Table (CAT) 

The CAT contains information on the capacitjes of 
pacing airports. 

1.4.2.1 Data Fields 

1. Terminal Identifier 

Pacing airport 

2. Time Segment 

Hour of day for 24 hours 

3. Normal Capaci~v Term 

4. User Supplied Capacity Term 

5. Time Associated with User Suppliec Data 

1.4.3 Arrival/Departure Table (ADT) 

The ADT is used by DBMS to locate flight records 
based on arrival or departur~ location (or both) . 
This table relates the location of blocks of fliaht 
records to the arrival and departure pacing airp~rts 
or centers. 

The ADT js a two dimensional array. Columns 
correspond to arrival terminals and centers; rows 
correspond to departure terminals and centers. 
The array is depicted in Figure 1-4 in which 
pacing airports are represented by A and centers are 
represented by T. The intersections of columns 
and rows contain the relative file locations of 
the flight records between arrival and departure 
terminals and centers. The elements in the matrix 
contain the relative locations of the flight record 
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blocks of air traffic be.b!een the arriva.l and departure 
locations. Three relative locations .in each entry 
correspond to the mode in which the record was created 
(i.e., OAG schedule, change to OAG schedule, non
scheduled) . 

1.4.3.1 Data Fields 

The ADT data fields are: 

1. Arrival Pacing Airport or Ce~ter Ioent~fier 

2. Departure Pacing Airport cr Center 
Identifier 

3. OFRF Pointer 

Points to the relative file location of 
the first block of scheduled flight 
records for flight legs between two 
referenced terminals/centers. A pointer 
to an overflow block, if any, is also 
required. 

4. Schedule Change Pointer 

Points to the relative OFRF location of 
the first record in the group of changes 
to scheduled flight records for flight legs 
between two referenced termina.ls/centers. 
A pointer to an overflow bloc¥:, if any, is 
also required. 

5. NSFRF Pointer 

Points to the relative location of the 
first record of non-scheduled aviation 
flight records for flight legs between 
two referenced terminals. A pointer to 
an overflow hlock, if any, is a.lso required. 

6. Block Count 

Contains the count of blocks in each of 
the data fields 3, 4 and 5 above. 
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1.4.3.2 Sizinq 

Each cell in the ADT will contain the above data fields. 
The number of cells will be: 1600 corresponding to 40 
arri.vinq and 40 departing locations. The 40 
locations include t.he 15- pacinq airports and 25 
domestic centers and foreign areas. Each of these 
cells constitutes a fixed size Jo~ical record. 

1.4.3.3 Physical R~cord Arrangement 

The ADT utilizes a linked list organization as 
represented in Fjgure 1-5. 

The elements in the two dimensional array structure 
of the ADT can be searched accordi:ng to the followinq 
keys: 

1.4.4 

Pacing arrival airport or an arrival center 
(for non-pacing airport) 
Pacing departure airport or a departure 
center {for non-pacing airport) 

P..irline Operator Table (AOT) 

The AOT contains a list of valid aircarrier/airtaxj 
codes, and their corresponding internal representation. 
In addition, AOT contains pointers to the Flight 
Jl.ccession Table (FAT, Section 1. 4. 5) . 

1.4.4.1 

1. 

Data Fields 

Operator Code 

The alphanumeric cone of a valid aircarrier; 
airtaxi operator. 

2. Internal Pepresentation 

The internal representation of the 
Operator Code. 

3. Flight Accession Table {FAT} Pointer 

Points to the relative location of flight 
accession codes in FAT for this operator. 

1-15 



ARR I Vf,L TERI·\ .HI/\~ 

PO I UTER TO tiEXT ARR I V/\.L TERI-H :!AL SEGNENT 

DEPARTURE TER?·II NA~ 

PO INTER TO tlEXT DEPARTURE TE?.:1 I ZlAL GROUP 

FLIGHT RECORD, 

FLIGHT RECORD N1 

DEPARTURE TERMINAL 2 
POINTER TO NEXT DEPARTURE TERMINAL GROUP 

Fll GHT RECORD, 

FLIGHT RECORD N2 

ARRIVAL TERMINAL2 

'. 
ARRIVAL TERHINALN 

FIGURE 1-5 

LINKED LIST ORGANIZATION USED IN THE 
ARRIVAL/DEPARTURE TABLE (ADT) 

1-16 



1.4.5 Fliqht Accession Table (FAT) 

The FAT contains unique or qroups of flight accession 
codes and pointers to the flight record files and the 
Flight Index File (FJF) • The entrie~:: in FAT include 
all flight numbers for scheduled flights or identifiers 
for non-scheduled flights. 

1.4.5.1 Data. Fields 

1. 4. 6 

1. Accession Code Ranqe 

This field identjfies a range of accession 
codes for one operator (e.g., 100-199 for 
TWA) . A unique accession cede can also be 
specified. 

2. OFRF Pointer 

Pointer to the first relative location in 
OFRF corresponding to the entry in field 1. 

3. NSFPF Pointer 

Points to the first relative location in 
NSFRF corresponding to the entry in field 1. 

4. FIF Pointer 

Points to the first relative location in FIF 
corresponding t.o the entry in field 1. 

Zone Table (ZOT) 

The ZO'l' is used only by t.he Simulation Subsystem. 
This table specifies the relationship between terminals . 
in a zone designation. 

1.4.6.1 

1. 

i. 

3 . 

Data Fields 

Pacing Airport. 

Pointer to Next Pacing Airport 

Pointer to Next Zone for this Pacinq Airport 

Up to five zones may be specified for a 
pacing airport. 

1-17 



1.4.7 

4. Zone Data 

This group of data includes the follow-ina 
zone information: 

a. nominal flight t.ime for general aviation 
b. a tier center 
c. flight time between the tier center 

boundary crossing and the destination 
airport 

d. origin center identifiers for this tier 
center 

Continue Table {COT) 

The COT is used only by the Simulation Subsystem. 
This subsystem also supplies and updates the data 
contained within COT. 

The COT is ordered by pacing airport ident.ifier. Other 
sequence key are established by the simulation program. 

1.4.8 Arrival Fix Table (FXT) 

The FXT specifies the relationship between the fixes 
and the airports. A maximum of 256 fixes are 
accommodated. 

1.4.8.1 

1. 

2. 

3. 

Data Fields 

Arrival Fix Identifier 

Number of Pairs of Arrival and Defa.rture 
Pacing Airports 

Arrival Pacing Airport 

The Pacing Airport associated with the 
arrival fix. 

4. D~parture Pacing Airport 

Lists all departure airports \\rhose flights 
will arrive at the arrival airport via the 
listed arrival time. 

5. Value 

This item is a percentage of FTE expired 
at t.his fix. 
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1.4.9 Airport/Fix Table (AFT) 

For each pacing airport, the list of arrival fix 
codes is specified. 

1.4.91 Data Fields 

1. Eacing Airport 

2. Number of Fixes 

3. Fix Identjfier 

1.4.10 Aircraft Type,Table (ATT) 

The ATT contains the designators fior valid aircraft 
types (e.g., B747, DCJ.O, etc.) and associates each 
of these types with the aircraft class {i.e., Jet, 
Prop, Turbo, not specified) . ATT also provides the 
internal representations of the aircraft type. 

1. 4 .11 Aircraft Class Table (ACT) 

The ACT contains the designations for valid aircraft 
class {i.e., Jet, Prop, Turbo, not specified) and 
for each class lists the associated aircraft types 
(e.g., B747, DClO, etc.). ACT also provides the 
internal representations of the aircraft class. 

1.4.12 Center Table (CET) 

This table contains the designations for all valid 
centers and the associated pacing airport codes and 
pacing airport indicators follo~ed by all other air
port codes for the center. A maximum of 20 centers 
will be accommodated. 

1.4.13 Airport Table (APT) 

This table contains the designators for all valid 
airpor:ts, whether pacing or non-pacing, and the 
associated valid center. Also, the internal represe~ta
tion of each airport and center is provided together 
with a Pacing airport indicator. Pacing airports 
are listed first. A maximum of 1200 airports are 
accommodated. 
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1.4.14 Table Mapping Table (TMT) 

The 'IMT provides the Data Base Subsystem l'd th 
control information related to the mapping of various 
components of t.he Data Base, such as the memory 
address~s of the table~, their disk addresses (if disk
resident) and their sizes. 

1. 4.15 Conversion Dictionary Table (CDT) 

The CDT contains a set of dictionaries required 
to support the Data Base SubsyRtem operations. 
These tables are used to convert external representa
tion of airports, centers, zones, fixes, flight 
identifiers, operator codes, and aircraft char
acteristics to internal codes and ·conversely. 

1.4.16 System Statistics Table (SST) 

System statistics on the use of the data are 
maintained in the SST. The statistics provide 
logical and physical record utilization for all 
files in the Data Base. The SST is continually 
updated by the Data Base Subsystem, to provj.de 
up to date performance measures. 

The elements of the SST include the follcwinq data: 

1.4.17. 

File identifier 

Record identifier 

Number of times referenced 

Cnmulat.i.ve, maximum and running averaqe 
of wait time 

Cumulative, maximum and runninq average 
of seek time 

Operational category Table (OC'I') 

The operational category table contains the legal 
operational category codes i.e., (air carrier (C), 
airtaxi (T) 1 military (M) 1 general aviation (G)). 
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1.4.18 Output Format Table (OFT) 

The output journal table contains the valid output 
fo:rma t codes ( i . e • , DEP, PGTD, ARR, PT01\, CTP, 
Type or Class, ETE). 

1.4.19 Output Devjce Table (ODT) 

The output device table contains the legal output. 
device identifier and the appropriate routina co6e 
for each output device. 

1.4.20 Parameter Table (PAT) 

The parameter table contains values for the stop 
time parameter, stop data parameter, delay factor: 
limit, ETE limit, stack time limit~, hold time 
limit, capacity limit. 

1. 4. 21 Non-O~C Name Table (NOT) 

The non-OAG name table contains the lega.l alpha
betic designator for all non-aircarrier call 
signs. 
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2. DATA BASE MANAGEMENT 

The Data Base Management Subsystem (DBMS) is the 
collection of on-line programs required for 
retrieving, updating and maintaining the CFC 
cata base. The components of DBMS include: 

1. Logical File Handlers (LFHs) 
2. Executive Interface Facilitjes 
3. Control and Utility programs 

2.1.1 Concept 

The DBMS is designed to provide the following major 
capabilities: 

1. facilitate a plication rams 

DBMS provides the applications programs with 
conveniently useable file handlers designed 
to relieve the applicatic.n programs from 
the chores of searching, accessing, checking 
and qeneral housekeeping of the data base. 

2. insure data base integrity 

DBMS is responsible for the data base and 
its components at all times. No change in 
the data base can take place other than 
through the facilities provided by DB~S. 
Every request for data base access and/or 
update is scrutinized by the DBMS and 
rejected if found illegal. 

3. support test and evaluation functions 

DBMS provides the hooks for on-line recordina 
of significant events and collecting of 
system performance measures. 
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2 .1. 2 Applications Program Interface 

The LFHs provide the interface between the application 
programs and the data. base. In fact, the application 
programs should never read and must not modify the 
data base other t.han through the services of the 
LFHs. The LFHs also perform error and authorization 
checking to insure the integrity of the data base. 

The I~Hs that are provided for the use of the application 
programs are described in Section 2.2.1. They are: 

1. Get Record {GFTR) - used to retrieve ·a 
flight record 

2. Get Next Record {GETE) - used to retrieve 
a subsequent flight record after GETR or 
a previous GE'I'E was used 

3. Get Block {GETB) - used to retrieve a block 
of flight records 

4. Get Next Block (GETN) - used to retrieve a 
subsequent block of flight records after 
GETB or a previous GETN \'.ras used 

5. Change Record (CHGR) - used to change data 
elements in a flight record 

6. Change Block (CHGB) - used to change data 
elements in multiple flight records 

7. Insert Record (INST) - used to create a 
new flight record 

8. Remove Record (REMR) -used to indicate that 
a flight record is no longer active 

9. Get Table (TABT) - used to retrieve data 
elements from the General Tables 

10. Set Table (SETT) - used to change data 
elements in the General Tables 
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Figure 2-1 depicts the CFC messages by the LFHs 
each invokes. 

During the system build process, the LFH modules 
are appended as part of the Program Elements (PEs) 
t.aylored to process the various transactions. 
Upon execution of a specific transaction the LFH 
code is processed as part of the PE (Figure 2-2). 
The LFH communicat.es with the monitor requesting the 
search and access operations to read or write ~he 
physical data. Normally, unless error conditions were 
encountered, the data will be read into or written 
from a work area in main memory subject to proc~ssir.g 
by t.he application programs and/or the LFHs. 

2.1.3 System Interface 

Normally; access of the data base is invoked as a 
result of an input message from the sec or hy a 
CFC message from a NAS facility. On occassion, 
however, the data base must also be accessed in 
response to an internal system action or due to 
an external stimulus (e.g., systerr, operator inter
vention). The above system action can be initiated 
on a cyclical time basis {e.g., recovery recording) 
or as a result of a special event (e.g., startover). 

The processing associated with the system interfacinq 
to the data base is illustrated in Figure 2-3. 
An appropriate Program Element (PE) is constructed 
for each transaction corresponding to a unique 
system function. The necessary LFHs are appended 
as part of such PE. The LFH issues the SVCs to 
invoke Executive action for the actual jnput and 
output processing of the data. 

2.2 Logical File Handlers (LFHs) 

The LFHs are programs which are used by the applications 
programs as well as by other software modules of DBMS. 
By calling an LFH the calling program invokes the pro
cessing needed to locate the desired records and 
to resolve the relationship between the logical and 
the physical addresses of the records. If the data 
does not reside in main memory, a LFH invokes the 
supervisor calls (SVCs) needed to access the peripheral 
storage media. 
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2.2.1 User Access to Flight Records 

The following calls access the OFRF or the NSFRF: 
Get F.ecord, Get ~1ext Record, Get Block, Get Next 
Block, Change Record, Change Block, Insert Pecord 
and Remove Record. 

2.2.1.1 Get Record (GETP., GETE) 

a. Purpose 

The Get Record routine is used to retrieve fliqht 
records using aircraft identi~ication as the -
retrieval key. All flight records corresponding 
to the aircraft identification are returned to 
the user. Status indicators are set to describe 
the results of request activity. The GET Record 
routine has two entry points. GETR establishes 
t.he parameters for retrieving data a.nd retrieving 
the first flight: record. GETE is used to retrieve 
all subsequent flight records. 

b. Users 

Any message processing that uses aircraft. ident
ification as the primary key to idenb fy the 
flight record to be retrieved must use this 
routine. In particular, this routine is required 
for message processing in which the final results 
contain a list of flight reccrds by aircraft 
identification, i.e., LIFP. 

Message processing and programs retrieving flight 
records by aircraft identification for the pur
pose of modifying data elements, including record 
insertions, must use this routjne. The messaqe 
processing programs using this rout.ine are: 

1. FPSD 
2. CXSD 
3. FP 
4. DM 
5. INHB 
6. ACTV 
7. RS 
8. LIFP 
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c. Format of the Calling Sequence 

Call GETR WA, 

where WA is location of the start of user 
request sequence and contains retrieval para
meters, status indicators and the location 
of user data block. 

If the next record is requested, following a 
previous GETR or GETE call, the calling sequence 
is: 

Call GETE WAt 

where WA is the location of the user :r;rovided 
segment. The data segment contains status 
indicators and the location of the user data 
block. 

d. Data Segment Definition 

1. Aircraft Identification (ACID) 
2. Arrival/Departure Location 
3. Flight Record Qualifier 
4. Request Status 
5. Data Block Locatjon 

These are descrj.bed below: 

1. Aircraft Identification (ACID) 

Th:i.s information must be supplied by 
the user. Normally, both the operator 
code and the flight accession code will 
be provided. In special cases, a unique 
code identifying the flight will be 
provided. 

If only the operator code is specified, with 
the flight accession code omittee, the first 
(or the next, if GETE) flight record for 
this operator wi11 be retrieved. 
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2. Arrival/Departure Location 

The following combinations of arrival/ 
departure information can be specified 
by the user: 

arrival and departure location 
arrival location only 
departure location only 
no arrival location and no 
departure location 

The arrival/departure location may 
be either a pacing airport or a 
center. The center designation 
references all the non-pacing air
ports within the spe~ified center. 

3. Flight Record Qualifier 

The user may specify which of the 
following three types of flight 
records he wishes to access: 
(i} scheduled flights 
(ii} non-scheduled flights 
(iii} scheduled and non-scheduled 

flights 

If no such specification is provided, 
type (iii) above \-?ill be assumed. 

4. Request Status 

This data is provided by DBMS as a 
response to a GETR or GETE request. 
The following responses may be provided: 

error in data segment definition 
or illegal items in the data 
segment 
flight record not found 
flight record found and placed in 
data block location 
flight record file from which the 
flight: record was retrieved (if 
record retrieval indeed took place) 
address of next record satisfying 
this request 
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5. Data Block Location 

e. Interface 

This information specifies the memory 
address of the flight record. 

The tables used in the GETR/GNTE routine e.re: 

Airline Operator Table (ACT) 
Flight Accession Table (FAT) 
FJight Index File (FIF) 

The routine uses disk open, close and read· 
system routines. GIND (Section 2.2.3.1) utility 
routine is used. All requests are written 
to the data recording tape. 

f. ~recessing 

Figure 2-4 illustrates the sequence of tables 
referenced by DBMS in processing a GETR request 
where only the ACID is specified by the user. 

Additional logic is required if the arrival/ 
departure location is also specified by user 
in addition to the A~ID. To acccmplish this 
the LFH must check the a.rrival/departu.re date? 
fields in the Flight Index File. If a match 
is found with the user request.ed arrival/ 
departure location, the appropriate flight 
record will be retrieved from disk. 

Processing of the GE'J'E request is performed in 
a similar manner, but the search will be for the 
next sequential flight record corresponding to 
the user specification. Thus, the GFTE/GETR 
routine rr.ust maintain a pointer identifying the 
last block retrieved by the GETE or GETR request 
executed in the currently active PE. 
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2.2.1.2 G~t Block (GETB, GETN) 

a. Purpose 

The Get Block routine is used to retrieve flight 
records using terminal identification as the 
retrieval key. Blocks of flight records are 
returned to the user corresponding to arrival 
terminal identification, depart~re terminal 
identification or both. Status indicators are 
set to describe the results of request activity 
and to indicate the presence of more blocks of 
flight records satisfying the user request. 

The Get Block routine has two entry pcints. 
GETB establishes the parameters for retrieving 
data and retrieves the first block of data. GETN 
is used to retrieve a subsequent data block. 

b. Users 

Any message processing program that uses terminal 
identifiers as primary keys to identify blocks 
of flight records to be retrieved must ~se this 
routine. This routine is required for messaqe 
processing in which the fina] result contains 
combinations of flight records retrieved by 
terminal identifiers. The list of these message 
processors is: 

1. LISA 
2. LISD 
3. DF:f."J) 
4. DEMA 
5. DESD 
6. DESA 
7. DLDY 
8. FIX!. 
9. ARRD 
10. FADT 
11. QI.FZ 
12. QLFW 

Message processing programs retrieving flight 
records by pacing airport or center identifica
tion for the purpose of modifying data elements 
must use this routine. Those message processors 
are: 
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1. FADP 
2. FADF 

c. Format of the Calling Sequence 

Call GETB WA, 

where WA is the location of the start of user 
request sequence. The data area contains the 
retrieval parameter~, status jndicators and 
the location of user data block. 

Call GETN WA, 

where WA is the location of user request 
sequence. The data a~ea ccntains status 
indicators and the location of the user data 
block, 

d. Data Segment Definition 

1. Data Segment DefinitioL for GETB 

1. Arrival/Departure location 
2. Flight record qualifier 
3. Request status 
4. Data block location 

2. Data Segment Definition for GF.TN 

1. Request status 
2. Data block location 

The GE'J'N routine does not require the 
arrival/departure location or the fliqht 
record file, since this information is 
carried over from the original GNTB 
request. 

These are described below: 

1. Arrival De arture location 
T.e follow1.ng co 1.nat1.ons of 
arrival/departure information 
can be specified by the GETB user: 
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e. Interface 

arrival and departure locatio~ 
arrival location only 
departure location only 

2. Flight record qualifier 

The user may specify one of the 
desired flight record types: 

(i) 
(ii) 
(iii) 

scheduled flights 
non-scheduled flights 
scheduled and non-schedulen 
flights 

If such i.s not specified, type (iii) 
above will be assumed. 

3. Request status 

The follo¥ring responses may be 
provided by DBMS to a GETB or 
GETN request: 

error in data segment definition 
or illegal items in the data 
segment 
no flight record found 
flight record found and 
placed in data block location 
flight record file from which 
the block was retrieved 
address of next hlock satisfying 
this request 

4. Data block location 

The memory address of the flight 
record block. 

The tables used in the GETB/GETN routine are: 

Arrival/Departure Table (ADT) 

The routine uses disk open, close and read 
routines. All requests are written to the 
data recording tape. 
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f. Processing 

Figure 2-5 illustrates the processing of a 
GETB request specifying only the arrival terminal. 
Such request will retrieve the first hlock of 
fliqht records of the terminal arrivals. Simil
arly, the arrival/departure tables will be used 
to process requests specifying only departure 
terminals, or request specifying an arrival/ 
departure pair. 

The GFTN block always attempts to retrieve the 
next block satisfying the items in the calling 
data segrrtent. A pointer is maintained to . 
identify the last block retrieved by the GETB 
or GETN request executed by the currently active 
PE. 

2.2.1.3 Change Record 

a. Purpose 

The Change Record routine is used to change data 
in existing flight records. Flight records are 
identified by aircraft identifier and the flight 
leg origin and destination. The flight record 
data elements that are to be changed are 
specified by the user as are the elements tha.t 
do not require a change. The changed data are 
provided by the user. Status indicators are 
returned to the user. 

b. Users 

c. 

Any message processing that changes a single 
flight record must use this routine. The mes
sage processing programs using this routine are: 

1. FPSD 
2. ACTV 
3. FP 
4 . DM 
5. INHB 

Format 

Call CHGR WA, 

where WA is the location of the start of the 
user data block containing change parameters 
and status indicators. 
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BY THE USER 
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d. Data Segment Definition 

The data segment area contains three groups 
of data: 

Group 1: User Information 

This data identifies the user and the file. 
The following items are provided by the user: 

1. caller authorization key (see Section 2.4.1) 
2. file to be changed 

~roup 2: Record Data 

The user provides an image (or a "template") 
of a flight record containing the record 
identification and the data to be changed. 
Four data fields must always be provided by 
the user so that DBMS can properly identify 
and verify the changed record: 

1. aircraft identification 
2. relative location ofthe reccrd 
3. arrival terminal or center 
4. departure terminal or center 

The rest of the data fields in the flight 
record "t.ernplate" may or may not be provided 
by the user. Data fields that are not to be 
changed wilJ be coded as "null". Only the non
null elements will overlay the existing elernent.s 
in the flight record. 

• 
Group 3: DBHS responses 

System responses to the CHGR request are included 
in the data segment. The following responses are 
possible: 

error in data segment definition or 
illegal i terns in the data. segment 
flight record was found and was changed 
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caller is not authorized to perform 
this CHGR operation -· 
flight record identification does not 
match with the flight record retrieved 

e. Interfaces 

System routines uses are disk open, close. 
write, lock and unlock. All requests are 
written to tape. 

f. Processing 

The processing associated with the CHGR routine 
is outlined as follows: 

2.2.1.4 

1. check the validity of the CHGR data 
segment and the items in the data 
segment. 

2. retrieve the record based on the 
relative location provided in the 
data segment. 

3. check if the ACID, arrival and depart
ure terminals match with the user 
identification of the flight record. 
If not - the CHGR request is rejected. 

4. change the appropriate elements, and 
replace the record on disk. 

5. update pointers and flags. 

6. return status information to the user. 

Change Block 

a. Purpose 

The Change Block routine is used to change data 
ele.ments in a block of flight records. The 
block of flight records is selected by an arrival 
tezminal identifier; individual flight records 
are located by aircraft identifier, departure 
terminal and relative location. The user pre
pares an image (or a "template") of a block, 
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which identifies the· loqical records to be chanaed 
the data elements to be-changed and accompanied
by the desired changes. Status indicators are 
returned to the user. 

b. Users 

Any message processing tha.t requires changes to 
data elements in multiple flight records should 
use this routine. The flight records are 
identified with an arrival terminal. The 
message processing programs using this routine 
are: 

1. FADP 
2. FADF 

c. Format 

Call CHGB WA, 

where WA is the location of the start of the user 
data containing location parameters, status 
indicators, record count and the location of 
change records. 

d. Data Segment Definition 

The data segment area contains three groups 
of data. 

Group 1: User Information 

This data identifies the user and the file. 
The following items are provided hy the user: 

1. caller authorization key 
2. file to be changed 

Group 2: Block Data 

Th~ user provides an impage (or: a "template") 
of a flight record containing the record 
identification and the data to be chanqed. 
For each record to be changed in the bJ.ock the 
following data elements must be present: 
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1. aircraft identification 
2. relative location of the record 
3. arrival terminal or center 
4. departure terminal on center 
5. the "change record" flag must be set 

Data fields that are not to be changed will be 
coded as "null" fields. Only the non-null 
elements in the changed records will overlay 
the exist.ing elements in the file. 

Group 3: DBMS resources 

The system may return the followina status 
information: 

e. Interfaces 

error in data segment definition or 
illegal items in the data segment 
change block not located 
caller not authorized to perform 
this CHGB operation 
flight record identification does not 
match with the flight record retrieved 
next block for this arrival terminal 
(or no more blocks) 
request completed 
number of records changed 

System routines used are: disk open, close, 
write, lock and unlock. All request~ are 
written to the data recordjng tape. 

f. ?recessing 

The processing associated with the CHGB routine 
is outlined as follows: 

1. check the validity of the CHGB Cl.ata 
segment and the i terns in the data. 
segment 

2. retrieve the block based on the block 
addressing information provjded by 
the user in the data segment 
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2.2.1.5 

3. for each record to be changed, as 
indicated by the "change record" flag, 
check if the ACib, arrival and departure 
terminals match with the user identifica
tion of the flight record. If not -
reject this request 

4. update the block as requested and 
replace the block on disk 

5. update pointers and flags 

6. return status information to the 
user 

Insert Record 

a. ~urpose 

The Insert Record routine is used to create a 
new flight recor:d for scheduled and non-scheduled 
flights. The use:r: supplies all information 
necessary to identify the flight record and to 
generate a minimum subset of data elements. The 
data elements that have to be defined by the 
user are specified in Section d. belo"Vr. The flight 
record is added to the data base and is included 
in the index information. Status indicators are 
returned to the users. 

b. Users 

Any message processing tha.t creates new flight 
records must use this routine. The rr.essages 
using this routine are: 

1. FPSD 
2. FP 
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c. Format 

Call INST WA, 

where WA is the location of the start of user 
request sequence containing flight record para
meters and status indicators. 

d. Data Secmtent Definition 

The data segment area contains three groups 
of data: 

Group 1: User information 

This data includes: 

1. caller authorization key 
2. file to be changed 

Group 2: Record data 

The user provides an image (or a "template") 
of a flight record containing the new data 
items. Some of the data field are optional 
and may be coded as "null"; but the following 
data must be provided by the user: 

1. Aircraft identifier 
2. Arrival terminal 
3. Departure terminal 
4. Scheduled departure time 
5. Estimated time enrou.te 
6. Departure date mask 
7. Arrival date mask 

Group 3: DBMS responses 

The system may return the following status 
information: 

error in data segment definition 
or illegal items in the data segment 
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e. Interfaces 

data provided not sufficient to 
accomplish the INST request 
caller not authorized to perform 
this function 
request completed - relative record 
address is returned 

System routines used are: disk open, close, 
read, write, lock and unlock. All requests 
are written to the data reco:r·ding tape. 

f. Processing 

The processing associated with the INST routine 
is outlined as follows: 

1. Check the validity of the INST data 
segment s.nd the items in the data 
segment. 

2. Create a flight record constructed 
from the user defined data. If 
essential elements a.re missing o:r 
inconsistent - return an error status 
code. 

3. Look up the Arrival/DepartlJre Table 
corresponding to this flight record. 

4. Retrieve the corresponding Arrival/ 
Departure block from disk. 

5. Insert the record in the Arrival/ 
Departure block and update the 
appropriate header information. If 
there is an overflow block - retrieve 
it and update appropriately. If a 
ne'" overflow block is required - qener
ate it. Write the updated block (or 
the user block) back on disk. 
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2.2.1.6 

6. Update the system tables (e.g., Flight 
Index File, Flight Accession Table, 
etc.), pointers and flags. 

7. Return status cede to the user. 

Remove RE=!cord 

a. Purpose 

The Remove Record routine is used to delete 
references to flight records. Neither the 
flight records nor the index inforrn~tion is 
deleted from the data base' but. flags are set 
to indicate that the flight record is no longer 
active. The user must supply information to 
uniquely identify the flight record that is 
to be deleted. Status indicators are returned 
to the user. 

b. Users 

Any message processing that deletes references 
to existing flight records should use this 
routine. The messages using this routine are: 

1. CXSD 
2. RS 

c. Format 

Call REMR WA, 

where WA is the location of the sta.rt of user 
request sequence containing the flight record 
reference parameters and status indicat0rs. 

d. Data Segment Definition 

The data segment area conts.ins three groups 
of data: 

Group 1: User information 

This data includes: 

1. caller authorization key 
2. file to be affected 
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group 2: Record data 

The user provides an image of a flight record 
containing the following information identify
ing the record to be changed: 

1. aircraft identification 
2. relative location of the record 
3. arrival terminal or cent.er 
4. departure terminal or center 

Group 3: DBMS responses 

System responses to the RE.tJI.P. request are 
includes in the data segment. The followinq 
responses are possible: 

e. Interfaces 

error in data segment definition or 
illegal items in the data segment 
flight record not found 
caller is not authorized to perform 
this REMR operation 
flight record identification does not 
match with the flight record retrieved 
flight record was found and was deleted 

System routines used are: disk open, close, 
read, write, lock and unlock. All requests 
are wrjtten to the data recording tape. 

g. !'recessing 

The processing associated with the REMR routine 
is outlined as follows: 

1. check the validity of the REMR data 
segment and the items in the data 
segment. 

2. retrieve the record based on the 
relative location provided hy the 
user in tre data segment. 
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2.2.2 

3. check if the ACID, arrival and 
departure terminals match with the 
user identification of the flight 
record. If not - the REMR request 
is rejected. -

4. flag the record as "deleted", update 
the appropriate pointers and flags 
and write the delet.ed record back on 
disk. 

5. Update system tables, pointers and 
flags. 

6. return status information to the user. 

User Access to General TC9.bl~es 

ThE! GET TABLF. (TABT) and SET TABLE (SETT) routines 
provide the applications programs with the capability 
to read and write those general tables which directly 
interface with the user. 

2.2.2.1 Get Toble 

a. ~urpose 

The Get Table routine is used to retrieve table 
values using the table identifier as the 
retrieval key. Subsequent identifiers are 
table dependent. The table values correspondinq 
to the identifiers are returned to the user, 
accompanied by status information. 

b. Users 

Any message processing requiring access to qeneral 
tables should use this routine. The tables 
accessible through the TABT request are: 

1. Capacity table (CAT) 
2. General aviation table (GAT) 
3. Aircraft class table (ACT) 
4. Aircraft t.ype table (ATT) 
5. Airlj ne operator ta.ble (AOT) 
6. Flight accession table (FAT) 
7. Zone table ( ZOT) 
8. Arrival Fix table (FXT) 
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9. Airport/fix table (AFT) 
10. Airport table {APT} 
11. Center table (CET) 
12. Conversion dictionary table (CDT) 
13. Continue table (COT) 
14. Operational category table 
15. Output format table 
16. Output device table 
17. Parameter table 
18. Non-OAG name table 

Some message processing requires access to the 
tables by virtue of the message itself. These 
messages are: 

1. CA.PL 
2. GAEJ, 

Other messages use the tables in a supplemental 
mode, such as checking the validity of messaqe 
elements. 

c. Format 

Call TABT WA, 

where WA contains the table identifier and 
retrieval parameters. 

d. Data Seqment Definition 

1. Table identification 
2. First qualifier (table type dependent) 
3. Second qualifier (table type dependent) 
4. Status indicators 

error in data segment 
table entry not found 
tco.ble entry was found and was 
placed in the user's work area 

5. location of user work area 

The first and second qualifiers for each table 
accessed are defined below: 

Capacity Table 

Arrival pacing airport 
Not used 
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General Aviation Table 

Pa.cing airport or center 
Not used 

Aircraft type ta.ble 

Aircraft type 
Not used 

Aircraft class table 

Aircraft class 
not used 

Airline Operator Table 

Operator 
Not used 

Flight Accession Table 

Not used 
Not used 

Zone Table 

Packing airport 
Not used 

Arrival Fix Table 

Fix identifier 
Not used 

Airport/fix Table 

Pacing airport 
Not u.sed 

~irport Table 

Airport 
Not used 
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Center Table 

Center 
Not used 

Conversion Dictionary Table 

Conversion value 
Not used 

Continue Table 

First simulation aualifier 
Second simulation ··qualifier 

Qperational Category Table 

Not used 
Not used 

Output Format Table 

Not used 
Not used 

Output Device Table 

Not used 
Not used 

Parameter Table 

Parameter ID 
Not used 

Non-OAG Name Table 

Not used 
Not used 

e. Interfaces 

None 
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f. Processing 

The processing associated with the TABT 
routine is outlined as follows: 

2.2.2.2 

1. Check the validity of the 'I'ABT data 
segment and the items in the data 
segment. 

2. Retrieve the requested data based on 
the identification provided by the 
user. 

3. Return status information to the user. 

Set Table 

a. Eurpose 

The Set Table routine is used to set values into 
user controlled areas in the specifjed tables. 
The specific table is identified by table code; 
subsequent values are used to define the changed 
data. 

b. Users 

Any message processing requ1r1.ng changes t.o the 
general tables must use this routine. Tables 
that can be changed by the user are: 

Ca.paci ty Table (CJ>.T) 
General Aviation Table (GAT) 

The remaining tables cannot. be altered by the 
user, and no message exists to change the values 
in the tables. 

The messages that use this routine are: 

1. CAPS 
2. GAES 
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c. Format 

Call SETT WA, 

where WA contains the table ident.ifier, retrieva.l 
parameters and table value. 

d. Data Segment Definition 

1. Table identifier 
2. Caller authorization key 
3. First qualifier- arrival terminal 
4. Second qualifier - time 
5. Status indicators: 

error in data ~egment 
table entry not found 
user not authorized to perform 
this function 
rejected due to unreasonable values 
request was accomplished 

6. New table value 

e. Interfaces 

None 

f. Processing 

The processing associated with the SETT 
routine is outlined as follows: 

1. check the validity of the SETT data. 
segment a.nd the i terns in the data 
segment 

2. check if the requested changes are 
reasonable. If not - reject 

3. perform the requested changes 

4. return status information 

2-31 



2.2.3 DBMS Access to the Data Base 

The Logical File Handlers (LFHs) described in 
Sections 2.2.1 and 2.2.2 provide the interface hetween 
the application programs and the Data Base components 
accessed by the application programs. Additional 
LFHs are required to facilitate the internal functions 
associated with DBMS processing of the Data Base. 
These LFHs are described in this section, 

2.2.3.1 Get Index Record 

a. Purpose 

The Get Index Record routine is used to obtain 
index records using aircraft identification as 
the retrieval key. The block·of flight index 
records containing the first reference to the 
aircraft identification is returned to the 
user. Status indicators are used to describe 
the results of request activity. 

b. Users 

The Get Index Record routine is used by the 
Logical File Handlers and is not available to 
applica.tions programs. The routine should be 
used in retrieving flight records by aircraft 
identification. The Logical File Handlers using 
this routine are: · 

1 . Get record 
2. Insert record 

c. Format 

Call GIND ~rA, 

where WA is the location of the start of the 
data block containing aircraft identification, 
status indicators and the location of the data 
block. 
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d. Da.ta Segment Definition 

1. Aircraft-Identification 

2. Data Location 

The memory address where the flight 
index records will be placed. 

3. Request status 

Provides system responses 

e. Interfaces 

The GIND uses the Airline Operator Table (AOT), 
the Flight Accession Table (FAT) and the Flight 
Index Fjle (FIF). System routines used are disk 
open, close, and read. 

f. Processinq 

The processing asso~iated with the GIND 
routine is outlined as follows: 

1. perform general validation checks 
of this request 

2. look up the AOT based on the operator 
code in the request.ed data segment 
and get t.he pointer to FAT. 

3. look up FAT to find the appropriate 
accession code as in the requested 
data segment and get the pointer to 
FIF. 

4. retrieve the FIF record and place the 
data in the user defined work area. 

5. provide the appropriate responses 
in the status data field. 
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2.3 Executive Interface Facilities 

The DBMS reauires Executive services in order to access 
the data stored on disk. Communications between 
DBMS and the Executive is accomplished through 
Supervisor Calls (SVCs). A data block is established 
to pass control information to the Executive. 
Another block is used to pass data to and fro~ the 
data base. DBMS must provide for sufficient data 
buffer storage. 

2.3.1 Executive Services 

The LFHs invoke various requests to be serviced by 
the Executive. The Executive functions used by 
t.he LFHs are : 

Allocate free storage (AlJocate) 
Release free storage (Release) 
Open operations on the disk (Open) 
Close operations on the disk (Close) 
Lock out other disk operations (Lock)* 
Release lock out of other disk operations 
(Unlock) 
Read from the disk (Read) 
Write to the disk (Write) 

In addition to these services, Executive procedures 
record transactions, maintain data base back-up, 
provide audit, historical and statistical recordings 
and gather data for off-line data reduction. 

2.3.2 Data Base Retrieval 

!>. retrieval request generates the following functional 
steps by DBM.S: 

Allocate 
Open 
Read 
Close 
Release 

* The Lock operation prohibits any access to a specific 
portion of the disk (e.g., track). 
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2.3.3 Data Base Update 

An update request generates the following functional 
steps by DBMS: 

Allocate 
Open 
Read and Lock 
Write and Unlock 
Close 
Release 

Normally, an update operation v7ill be accomplished 
by an initial READ/LOCK requAst, followed by some 
processing to build an updated block of data., and 
finally jssuing a WRITE/UNLOCK request. 

2.3.4 Data Base Lock/Unlock 

The update request causes the data base system to 
prevent access to a portion of the data base until 
the update is complete. When the update is finished, 
the restriction is lifted. The Executive functions 
are Lock and Unlock. 

2.4 Control and Utility Functions 

In addition to the LFHs which provide the }:)asic 
mechanism for user interface with the data base, 
the DBMS must perform various functions which 
normally are not directly accessible or visible 
to the user. 

These functions perform data base security checks, 
initiate start-up and start-over processing, and 
support testing and evaluation of the data base 
subsystem. 

2.4.1 Security 

The DBMS must auarantee against inadvertent and 
unauthorized changes to the data base. The LFHs 
which ~re available to the applications programs 
for the purpose of making changes to the data. 
base contents are: 
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Change Record {CHGR) 
Change Block (CHGB) 
Insert Record ( INSR) · 
Remove Record (REMR) 
Set Table (SETT) 

In order to protect the data base, the caller of 
the above LFHs shall be required to provide, within 
his calling sequence, an "Authorization Key" which 
uniquely identifies whether or not the calling program 
is authorized to perform the requested changes. in 
the data base. The status code field will return a 
reject code if the caller is unauthorized. The 
Authorization Keys will be distributed and cont~olled 
by the Chief Programmer. 

2.4.2 Recovery Recording and Start-Over 

At equal time intervals, the complete data base 
shall be read and saved on magnetic tape. The 
primary use of the recovery recording on tape 
will be to support start-over processing as des
cribed below. Other uses might be to provide the 
input for data reduction and analysis performed 
off-line, and to assist in testing and debugging. 

Start-over processing is initiated upon detection of 
errors or destroyed data in the data. base which pre
vent the orderly continuation of system operations. 
Such conditions are determined by the Executive, 
or by the Data Base Management Subsystem. In addition, 
the operator may externally invoke start-over pro
cessing. 

In this context, data base start-over should not be 
confused with system start-over; the latter beina a 
complete system recovery from an adverse condition. 
The data base start-over involves only the regenera
tion of the data base, without impacting the rest 
of the system other than the time needed to accomplish 
the start-over. Data base start-over may or may not 
be necessary as part of a total system start-over. 

Tvlo modes of data base start-over shall be possible: 
basic start-over and advanced start-over. These 
are described below. 
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In the basic start-o,rer mode> the current data base 
is replaced by the last recorded data base on tape. 
All the data base updates which may have occurred 
in the interim will be ignored. 

The advanced start-over mode will atte>ffipt to regenerate 
the destroyed data base by updating the last recorded 
data base according to the update functions which 
have been accomplished and which are not represented 
on the last recorded data base. 

2.4.3 Data Base Logs 

In this system, the bulk of on-line recording is 
accomplished by the Executive. Significant events 
and various data are recorded on tape cyclically 
or on demand, and subsequently analyzed and reduced 
off-line. While it is the Executive who performs 
the actual recordinq, the DBMS communicates to 
the EXEC the events-which are to be recorded. These 
events are listed below: 

2.4.4 

Start data base access processing 

The recorded data will include all informa
tion associated with the callina data 
segment, including time and caller 
identification. 

Complete data base access processing 

The recorded data will include the type 
of access accomplished, the time, the 
completion status code, the record count 
and the caller identification. 

Changes to the data base 

The recorded data will include informa
tion on changes that were implemented 
affecting the data base contents. 

Data. Base Test and Evaluation Function (DBTEF) 

The DBTEF provides the basic tools necessary in 
order to display and modify data base information. 
These actions shall be initiated through the 
operator keyboard device. The output will also be 
displayed at the operator console. 
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2.4.4.1 Display 

The Display routine is used to dump sections of the 
data base. The format is: 

DSPLY (qualifiers .•. ) 

The qualifiers are: 

1. 
2. 
3. 

File identifier 
Start relative address 
Word count 

2.4.4.2 Change 

The change routine is used to change data base 
information. The format is: 

CHNG (qualifj.ers ... ) 

The qualifiers are: 

1. File identifier 
2. Start relative address 
3. New data 

2.4.5 Start-Up 

The Start-up function of DBMS is responsible for 
the initial processing associated with reading in 
the off-line prepared data, checking for the 
completeness of the data, building the indexing 
tables, sett.ing up of the required linkages and 
placing the data in its final disk and/or main 
memory storage areas. 

2.4.6 Pointer Maintenance 

Utility routines must be provided to enable the 
DBMS to properly and efficiently upaate the pointers 
used for cross-referencing between the aata base 
tables. Each of these Pointer Maintenance Routines 
will be individually responsible for updating a 
specific file (e.g., Flight Index File, Arrival/ 
Departure Table, etc.). 
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2.4.7 Statistics Collection 

The following performance measure statistics (e.g., 
mean, max, running total) will be maintained by 
DBMS: 

statistics on queue length for disk access 
statistics on queue wait for disk access 
statistics on disk reads 
statistics on disk writes 
statistics on disk lock and unlock 

These statistics will be periodically recorded on the 
data recording tape. In addition, tr.ey will be 
displayed at t.he System Monitoring Position (SMP) 
in response to a supervisory or a ·system prcgrarrmer 
request. 

2.4.8 On-line Reporting 

The following data-base-related events will cause 
an appropriate display or a message printout at 
the System Monitoring Position (SMP): 

unauthorizE'!d request for data base update 
data base buffer area exceeded 
response time for a data base 
access exceeded a predefined (SP) time 
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APPENDIX A 

DATA BASE SUBSYSTEM - OFF-LINE/E>N-LINE COORDINATION 

The purpose of this Section is to specify the relationshj.p 
between the off-line and the on-line systems relative to 
the Data. Ba.se Subsystem. In general, the on-line system 
is concerned with updating and maintaining the data base 
in an operational environrrent and in real time. Addi
tionally, the on-line system provides data recorded during 
system operation for subsequent reduction by the off-line 
system. The off-line system is also responsible for the 
initial buildinq of the data base, and for providing 
an analysis of ~ew and "used" data bases. · 

The following list describes the data base-relatee func
tions which shall be performed by the off-line system: 

1. Initial Data Base Build 

The off-line system analyzes the OAG and other 
source data and builds the data base files and 
tables as specified in Section 1. All the 
necessary linkages, cross references, pointer 
fields shall be supplied by the off-line system 
in a form ready to be used by the on-line 
system. Data fields which are initially 
assigned by the on-line system (e.g., data 
fields in NSFRF) will be designated as 
"null" data by the off-line system. 

2. Off-line Data Base Update 

The off-line system shall have the capability 
to update an existing data base according 
to user-supplied source data. 

Such an update may provide the following 
functions: 

1. insert or remove flight records 

2. perform garbage collection on a "used" 
data base (e.g., remove records 
flagged as deleted) 

3. make changes to the General Tahles 
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3. Data Base Printout 

The off-line system shall provide, at the user 
option, a readable printout of the entire data 
base or portions thereof. The data base thus 
printed may he a new one just built or it 
may be a "used" data base recorded by the 
on-line system. 

4. Data Base Analysis 

The off-line system shall 
to perform data reduction 
new or "used" data base. 
shall be provided: 

have the capability 
and analysis of a 
The following output 

number of flight records for each arrivaJ 
terminal, each departure terminal and 
each arrival/departure pair. 

total number of flight records 

statistics on number of flight records in 
physical records on disk 

5. Data Base Compare 

The off-line system shall be able to compare 
two "used" data bases and provide an analysis 
of their differences. 

6. Data Base Access Analysis 

The off-line system shall provide, at the user 
option, an analysis of the on-line recorded 
logs of events associated with data base access. 
The following statistics shall be available: 

statistics on data base accesses by 
type and by originator 
statistics on utilization of the various 
data base files and tables 
statistics on data base queues, 
buffers, and response times 
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APPENDIX B 

USE OF LOGICAL FILE HANDLERS (LFHs) FOR MESSAGE 
PROCESSING 

This section summarizes user reference infoimation 
describing how the application programs make use of 
the Data Base processing features provided through 
the LFHs. The following operations are outlined: 

1. list flight plans 
2. create flight plan 
3. delete flight plan 
4. change flight plan 
5. retrieve pacing airport or cente:r data 
6. change pacing airport data 

1. List Flight Plans 

Listing flight plans use only the Get Record LFH 
along with its second entry point Get Next Record. 
Flight records are retrieved by one of the following: 

a. Aircraft identification only 
b. Aircraft identification; 

arrival pacing airport or center 
c. Aircraft identification; 

departure pacing airport cr center 
d. Aircraft identification; 

arrival pacing airpoit or center; 
departure pacing airport or center 

A qualifier aids in the retrieval process by specifyinq: 

a. Scheduled operations only 
b. Non-scheduled operations only 
c. Scheduled and non-scheduled operations 

Processing steps are: 

a. Call Get Record with request list and to 
retrieve first flight record; 

b. Call get Next Record for subsequent records; 
c. Assemble list of flight records according 

to request. 
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2. Create Flight Plan 

Creating flight plans use Get. Record, Get Next 
Record, Insert Record and Change Record entry 
points in the Logical File Handlers. Flight 
records are retrieved by one of the following: 

a. Aircraft identification; 
departure pacing airport or center 

b. Aircraft identification; 
arrival pacing airport or center; 
departure pacing airport cr center 

A qualifier aids the retrieval process by specifyinq: 

a. Scheduled operations only (by FPSD) 
b. Non-scheduled operations only (by FP) 

Mode of entry into flight plan processing enables 
the setting of the qualifier. 

Processing steps are: 

a. Call Get Record with request list and 
to retrieve first flight record: 

b. Call Get Next Record for subsequent records; 
c. If flight record found, call Change Record 

with appropriate changes; 
d. Otherwise, call Insert Record with new 

flight record values. 

3. Delete Flight Plan 

Deleting flight plans use Get Record, Get Next Record 
and Remove Record entry points in the Logical Fjle 
Handlers. Flight plans are retrieved by one of the 
following: 

a. Aircraft identification; 
departure pacina airport or center 

b. Aircraft identification: 
arrival pacing airport or center; 
departure pacing airport or center. 

A qualifier aids the retrieval process by specifying: 

a. Scheduled operations only (hy CXSD) 
b. Non-scheduled operations only (by RS) 
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Mode of entry into flight plan processing enables 
the specifying of t.he qualifier. 

Processing steps are: 

a. Call Get Record with request list a.nd to 
retrieve first flight record; 

b. Ce~.ll Get Next Record for subsequent records; 
c. When flight record found, call Remove 

Record to cause the record to be de-activated. 

4. ~hange Flight Plan 

Changing flight plans use Get Record, Get Next Record 
and Change Record entry ponts in the Logical File 
Handlers. Flight. plans are retrieved by one of the 
following: 

a. Aircraft identification, 
b. Aircraft identification 

departure pacing airport or center. 

A qualifier aids the retrieval process by specifying: 

a. Scheduled operations only 
b. Non-scheduled operations only 

Inspection of the operator identification of the 
aircraft identification enables the specifying of 
the qualifier. 

Processing steps are: 

a. Call Get Record w·ith reco:rd request list 
and to retrieve first flight record, 

b. Call Get Next Record for subseauent records 
c. When flight record found, call Change 

Record with change request sequence. 

5. Retrieve Pacing Airport or Center Data 

Retrieving pacing airport or center data use Get 
Block and Get Next Block entry points in the Logical 
File Handler. Blocks of data are retrieved by one 
of the following: 

a. Arrival pacing airport or center 
b. Departure pacing airport or center 
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c. Arrival pacing airport or center 
departure pacing a.irport or center 

Qualifier aid the retrieval process by specifying: 

a. Scheduled operations only, 
b. Non-scheduled operations only, 
c. Scheduled and non-scheduled operatjons. 

Processing steps are: 

a. Call Get Block with request list and to 
retrieve first block of data, 

b. Call Get Next Blocks for subsequent blocks 
of data. 

6. Chanqe Pacing Airport Data 

Changing data for pacing airports u.se the Change 
Block entry point in the Logical File Handler. 
Only one format is acceptable by this handler: 

Pacing airport 

No qualifiers are allowed. 

The list of a block of flight records to be changed 
are submitted by the request. All modifications are 
performed by the handler. 
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