


Physical and Functional Elements of Air 'D'afflc Control 

Air 
Traffic 
Contro l 
Tower 
(ATCT) 

Air Traffic Control Tower 
(ATCT) 

• Number - 300 

• Functions: 
- Clearance Delivery 
- Ground Traffic Control 
- Active Runway and Airport 

Traffic Within 5 Mile Radius 
and < 3,000' Altitude 

• Physical Elements: 
-Air/Ground 

Communications 
- lnterfacility 

Communications 
-Weather Instrumentation 
-Radar Display 

Equipment 
- Runway Lighting Controls 

Air Route 
Traffic Control 
Center (ARTCC) 

Terminal Radar Control 
(TRACON) 

• Number - 186 

• Functions: 
-Radar Separation in 

Arrival /Departure Flight 
Phases 

-Airspace Within 30 Mile 
Radius and < 10,000' 
Altitude (Exclusive of ATCT 
Airspace) 

• Physical Elements: 
- Air/Ground 

Communications 
- lnterfacility 

Communications 
- lntrafacility 

Communications 
- Radar Display Equipment 
- Processing Equipment 
- Software 
- Fl ight Data Entry and 

Printout Equipment 
- Radars 

Air Route Traffic Control 
Center (ARTCC) 

• Number - 20 

• Functions: 
- IFR Traffic 
- Radar Separation in 

Enroute Flight Phase 
- Procedural Separation 

Outside Radar Coverage 
• Physical Elements: 

- Air/Ground 
Communications 

- lntrafacility 
Communications 

- Radar Display Equipment 
- Processing Equipment 
- Software 
- Flight Data Entry and 

Printout Equipment 
- Direct Access Radar 

Channel (DARC) 
- Radars 

The Stages of Air Traffic Control Automation 

9020 System 

• IBM 9020 Computers 
• Radar Displays 

+ 
Flight Strips 

Ho!.t Computer 
System - 1987 

• Host Computers 
(IBM 3083's) 

• Rehosted 9020 
Software 

• Radar Displays 
+ 
Flight Strips 

Advanced Automation System-1990's 

• Host Computers 
(IBM 3083's) 

• Rehosted 9020 
Software 
+ 

• AAS Sector Suite 
Consoles 
- Initial Sector 

Suite System 
+ 

• Electronic Display 
of Flight Data 

• Full Advanced 
Automation 
System Including 
TRACON 
Consolidation , 
ATCT Modernization 
and AERA 



9020 System 

• Largest, Most Complex Real-Time Data System 
of its Kind in the World 

• Outstanding Record of Success in Enroute Air 
Traffic Control for 10 + Years 

• 9020 Central Computer Complex (CCC) Safely 
Handles Over 30 Million IFR Flights Per Year 

9020/Host Computer System Comparison 

9020 
3 MB Memory 

CPU Power = 2 MIPS (D) 

Channels 

HOW Size 
Disk 

.8 MIPS (A) 
2 Byte Mux 

Tape 

Terminals 

4 Selector 
6000 Sq. Ft. 
100 Mbytes 
800 BPI (14 
Units) 
1052/TTY 

Host Computer System 

3814 Switch Provides Automatic 
Reconfiguration of the Display 
Channel under Software Control . 

IBM's Processor Is 10 Times 
Faster Than a 9020A, and Can 
Store 5 Times the Data. 

r--, 
Peripheral 

I Adapter 
I Modules 

L (P~ M~ _J 

3480s Store Data at 38,000 
BPI , Compared with 2401's 
800 BPI 3480 Transfer Rate 
Is More Than Thirty Times 
the 2401 . 

The 4248 Printer Operates 
at 4 Times the Speed of 
the 1403, at Lower Noise 
Levels and Higher 
Rel1ab1l1ty. 

Primary 
3083 
Processor 

4248 
Printer 

Host Computer System 
16 MB 
= 7.0 MIPS 

3 Byte Mux 
13 Block Mux (Selector) 
= 2500 Sq . Ft. 
6 Gigabytes 
38,000 BPI (12 Units) 

800 BPI ( 2 Units) 
KVDT 

Support 
3083 
Processor 

3380 
DASO 

3268 
Printer 

r--7 
I Display I 
I Channel I 
L __ _J 

Each 3380 DASO Unit 83 
Times the Capacity of a 
2314 Pack and is 10 Times 
Faster. 

The 3380 Uses Advanced 
Thin Film Technology, High 
Density and Extensive 
Error Checking Logic to 
Achieve High Inherent 
Reliability. 

KVDTs and 3268 Console 
Printers Provide Full 
Screen Display and Hard­
copy for the Operator and 
System Engineer Positions 

Duplex IBM 3083 Processors for the Host Computer System 
Meet FAA's Availability Requirements and Provide Significant 
Growth Capacity with Field Installable Upgrades. 



20 ARTCC s In the Conterminous United States System 

Host Computer System 
Master Milestone Schedule 

1984 1985 

Acquis ition Phase Schedule 

AP Contract Award T 

1986 

Software Upgrade --------
Contract System Test -
FAATC Acceptance Test -
ARTCC Deployment Seattle 

Houston 
Denver 
Boston 
Leesburg 
Chicago 
Oakland 
Albuquerque 
Memphis 
Cleveland 
Atlanta 
M1am1 
Los Angeles 
New York 
Kansas City 
Minneapolis 
Indianapolis 
Jacksonville 
Fort Worth 
Salt Lake City 

\ 

1987 1988 

\ 
) 
\ 



National Airspace System Plan 

"A comprehensive plan , updated annually, that 
addresses the compell ing problems of how best to 
accommodate sp1ral1ng demands for aviation 
services and constrain costs 

"Safety, capacity, productivity, and economy will 
be realized chiefly through higher levels of 
automation, consolidations of major facilities , and 
the application of rapidly changing and lower-cost 
technologies in telecommun ications ." 



Typical Host Computer System 

3083 
Central 
Processor 

3082 
Processor 
Controller 

3814 3814 
Switches Switches 

4248 
Printer 

4248 
Printer 

3274 Control Units 

111111111111 
11111111111 

3089 3089 
Power Unit Power Unit 

3180 
Maintenance 
Terminal 

I 3268 t Printer 

■ 1111 

3083 
Central 
Processor 

3087 
Coolant 
Unit 

3087 

3082 
Processor 
Controller 

3725 3420 

Coolant 
Unit 

Communication Magnetic 
Controller Tape Units 

• II■ 
3480 Tapes 3480 Tapes 

11111111 

3180 Operator Stations 

■■■■■■ 

3380 Storage Units 

3380 Storage Units ••• 
3268 Printers 

•• 
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