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Abstract 
The article is focused on the application of systems information on the airplane where use integration 

between systems and airplane. 
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1.  Introduction 
Historical development of the information system used that from 7 basic information in 1920 to a few 
thousands information 2013. Number of information change construction cabin too. From 3-5 devices in 
1920, to modern airplanes used 3-6 modern devices – display - Multifunction Display (MFD). 

Informatics is the study allows to find the means approach the world of man, which allows a person 
to the real data object in the observation of the world to accept a place other than the object itself. This 
means that a person with information systems, and communication systems;  may  observe  the  world  and  
its  objects  distanced  both  locally  and  in  time. Information technology provides the possibility that the 
data on the real world you could save, sort and process. A confrontation of the data with real observations 
performed so that their interpretation arose information that can be developed and such information 
departments that relate to the future, which we call knowledge. 

Information today we rank alongside material, energy and financial resources of the main factors 
influencing progress not only in technology, but in all fields of human activity. Not by chance, however, 
talk about the problem of information explosion. Successfully face this new phenomenon is the use of 
effective methods of obtaining data on the state of the real world and efficient storage, retrieval and use of 
derived data and information, which improves the decision-making processes. Information as such is itself a 
potential ability to influence processes  rearrange.  Generally,  the  information  represents  the  degree  of  
orderliness  of systems, unlike the opposite concept, which is the entropy rate of disorder. 
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Millennium   was   a   man   of   finest   and   top-performing   system   for   processing information, 
which thyself perfected. 

Information technology (IT) airlines, airports and air traffic control companies and various 
independent providers must be able to reliably communicate with each other and collaborate globally in 
real-time (on-line). Due to a number of airports, carriers, businesses and air traffic control companies 
providing passenger and aircraft manufacturers, and especially different  IT  systems for IT in aviation 
fundamentally necessary high level of standardization. Its basic principles were developed primarily 
within organizations IATA and SITA. 

High Frequency (HF) communication is characterized by long distances to reach, arising from the 
reflection signal ionosphere, the distance can be up to several thousand kilometers. So far, the only 
exclusively used for voice communication, where HF communications offered a relatively simple solution 
with global coverage and relatively low power. It was thought to be unreliable due to frequent changes of 
signal range due to the specifics depending on atmospheric conditions and consequently unsuitable for data 
communication. When a new generation of modems was developed with the ability to adapt transmission 
rate, and the ability to adapt to conditions achieved and therefore still use HF data-connection feasible. 

Data connection at very high frequency (VHF) is the oldest and most widely used data link ground - 
air. Range FM is about 240 NM at a height of 30,000 feet. 
Nowadays, there are four modes VDL. 
 
2. Solution of information systems on the airplane 
The systems keep on the airplanes progress digital processing all information and all airplane systems 
new airplanes work on the base computes. When airplane started use electronics on the board electric 
equipment was names Avionics. 

Avionics are the electronic systems used on aircraft, artificial satellites, and spacecraft. Avionic 
systems include communications, navigation, the display and management of multiple systems, and the 
hundreds of systems that are fitted to aircraft to perform individual functions Fig.1. 

Avionics modern airplanes makes integrated system with modern change information among systems 
of airplane and systems airplane and pilot too. This gives occasion optima solve all problems on the 
airplane. 

Using various sensors (such as GPS and INS often backed up by radio navigation) to determine the 
aircraft's position, the FMS can guide the aircraft along the flight plan. From the cockpit, the FMS is 
normally controlled through a Control Display Unit (CDU) which incorporates a small screen and keyboard 
or touchscreen. The FMS sends the flight plan for display on the EFIS, Navigation Display (ND) or 
Multifunction Display (MFD). 
 
CM (Context Management) providing DLIC 

Through this application, notify the flight crew air traffic control center, which application 
ground/air Automatic Dependent Surveillance (ADS), Controller Pilot Data Link Communications 

(CPDLC) and Data Link Flight Information Services (DFIS)) allows the system to use the aircraft and 
wishes used if it supports the center ground. 
 

ADS (Automatic Dependence Surveillance) 
ADS is a tracking technique by which aircraft automatically provide data transfer through  data  

obtained  from  on-board  navigation  systems  and  systems  for  positioning, including aircraft 
identification, four-dimensional position and other information. ADS application was designed to report an 
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automated message from the aircraft ground system. Aircraft ground system provides information in four 
ways: 
 
•    On request, 
•    In case of a certain event occurs, 
•    On a periodic basis, 
•    In an emergency (initiated by the pilot or aircraft systems). 

 
The introduction of ADS through a reliable data transmission and the required navigation system to 

determine the position of the aircraft in oceanic airspace and other areas where without radar provided air 
traffic control services. The introduction of ADS while benefiting mainland airspace in airports and on the 
airfield. Automatic sending of aircraft position via ADS will replace the current news crew on the aircraft's 
position. In without radar airspace will effectively use ADS in air traffic management to enhance flight 
safety and reduce aircraft safety spacing. ATC unit controlling the aircraft would be in ATC Convention to 
establish a track and transfer requirements ADS reports. Each ADS report shall contain the following 
information: 
 
•    3-D aircraft position (longitude, latitude and altitude), 
•    Time, 
•    Determine the accuracy of the information about the position of the aircraft. 
 
CPDLC (Controller Pilot Data Link Communication) 

Application Controller to Pilot Data Link Communications (CPDLC) is a method of communication 
between the pilot and air traffic controller via data transfer. Sending messages can contain applications, 
permits, reports and information as well as plain text. Receiving messages will be played by displaying a 
message on the display-or even printing. 

Air traffic controllers can determine via CPDLC flight level, crossing deviation from the direction 
change lanes, give permission, to determine the speed, radio frequency and ask for different information. 
Pilot can respond via CPDLC messages to an air traffic controller asking for permission and information, 
declare a state of emergency and cancel. The sequence of messages that relate to a transaction are called 
“dialogue”. Closing the dialog does not necessarily close the data connection. CPDLC application has three 
primary functions: 
 
•    relaying messages between the pilot and the CDA (Current Data Authority), 
•    forwarding data powers between CDA and NDA (Next Data Authority), 
•    forwarding permission to transfer data forwarding powers. 
 
DFIS (Data Link Flight Information Service) 

DFIS are provided by the crew sent information regarding flight in digital form. They are such 
meteorological information and provides an overview of the situation (ATIS). This information helps the 
crew to increase flight safety. Most of this information is currently being transmitted by voice. Crew or 
aircraft system during the pre-flight operations or during the flight send a request if you want to use the 
services DFIS. 
 
AIDC (ATS Interfacility Data Communication) 
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ATS Interfacility Data Communications represents ATSU automatic way of carrying out electronic 
coordination with neighboring ATSU (Air Traffic Services Unit). It increases the security of the ATM 
system, thus contributing to increase airspace capacity and allows the controller to simultaneously attend to 
other tasks. 
 
3. Philosophy of information systems of airplanes 
Basic of the information system of the new airplane is Flight Management System (FMS). Essentially, 
the FMS accepts information, processes that information to provide two basic problems: 
 
•    Performance advisory functions, 
•    Full flight management. 

 
In the advisory role, the system advises the flight crew as to the optimum settings to use in order 

to obtain the optimum performance. The flight crew must manipulate the controls in order to maximize the 
available benefits. Most early FMS units were restricted to this role. 
In  the  flight  management  role,  the  FMS  is  interfaced  with  the  engine  Power Management 

Control (PMC) and the Automatic Flight. 
 
This isolates the flight crew from the control loop and allows the FMS to act in a totally 

integrated fashion providing optimum control of engine power and total flight path control. 
Modern FMS units can operate in the advisory role but are capable of providing a full flight 

management. Indeed, their primary functions are to manage four basic problems: 
 
•    Airplane performance, 
•    Flight planning, 
•    Navigation, 
•    Three-dimensional guidance. 
 
The advisory role is a secondary function. 
 
4. Software of information technology on the airplane 
Avionic Systems new airplanes work on the base computes using software. Software 
work on the airplane must answer high safety. 

Software  for real–time  operating system  use  Standard software  –  system  ARINC (Aeronautical 
Radio, Incorporated). Avionics Application Standard Software Interface series 
600 to 900 they can use for difference applications. 

First   basic   safety   requirement   was   published   by   RTCA,   Incorporated,   and development 
was a joint effort with EUROCAE, (European Organization for Civil Aviation Equipment) who publish the 
document as ED-12B. DO-178B, Software Considerations in Airborne Systems and Equipment Certification 
is a document dealing with the safety of software used in airborne systems. The FAA applies DO-178B as 
the document it uses for guidance to determine if the software will perform reliably in an airborne 
environment, when specified by the Technical Standard Order (TSO) for which certification is sought. 

The Design Assurance Level (DAL) is determined from the safety assessment process and hazard 
analysis by examining the effects of a failure condition in the system. The failure conditions are categorized 
by their effects on the aircraft, crew, and passengers Table 1. 
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5. Future of information technology on the airplane 
Future information technology on the airplane is Integrated Modular Avionics (IMA) and full 
performance VNAV or Vertical Navigation. IMA represents real - time computer network airborne 
systems. 

VNAV profile that the FMC commands, if not modified by the pilot, is a climb with climb thrust at 
the airspeed limit associated with the origin airport until above the limit altitude, then climb at economy 
speed to the entered cruise altitude. 

IMA concept proposes an integrated architecture with application software portable across an 
assembly of common hardware modules. IMA architecture imposes multiple requirements on the 
underlying Operating System. Sophisticated aircraft, generally airliners have full performance VNAV or 
Vertical Navigation. 

The purpose of VNAV is to predict and optimize the vertical path. Guidance includes control of the 
pitch axis and control of the throttle. In order to have the information necessary to accomplish this, the FMS 
must have a detailed flight and engine model. With this information, the function can build a predicted 
vertical path along the lateral flight plan off airplane. 

System AMSS (Aeronautical Mobile Satellite Service) is used for providing global communications 
service air Inmarsat 4 satellites. AMSS system architecture is as follows: 
 

   space segment consists of four satellites placed in geo-stationary orbit above the equator. 
Satellites guarantee coverage from the equator to 80 degrees north and south latitude, 

       earth segment consists of 4 control centers (TTC) which control and monitor satellites in the London 
based satellite control center (SCC) and ground (gesso), which are connected directly to the Inmarsat 
satellites. GES connects mobile users via terrestrial networks. 

 
AMSS provides nearly global coverage and is currently the only realistic system in oceanic airspace 

(although the HF bond is probably also possible), but its operation and installation are very expensive 
Gatelink purpose is to enable data communication between an aircraft and a network or hosted on 

the floor of the airport terminal building or in the service position. Examples of communication include: 
Update-board databases, 
Download performance data engine, Data communication. 
 
6. Conclusion 
Information  systems  and  Information  technology on  the  airplane  with  cabin  with classical instrument - 
analogue, analogue systems was operate to the beginning 70 years last century. Start new technological 
methods and materials (after 70 years) evolution of pilot cabin and ergonomic cabin started evolution to 
the digital version – glass cockpit. 
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Table 1 
Catastrophic Hazardous Major Minor No Effect 

 
Failure may 
cause a crash. 
Error or loss of 
critical function 
required to 
safely fly and 
land aircraft. 

 
Failure has a large 
negative impact on safety 
or performance, or reduces 
the ability of the crew to 
operate the aircraft due to 
physical distress or a 
higher workload, or causes 
serious or fatal injuries 
among the passengers. 
(Safety-significant) 

 
Failure is significant, 
but has a lesser impact 
than a Hazardous failure 
(for example, leads to 
passenger discomfort 
rather than injuries) or 
significantly increases 
crew workload (safety 
related) 

 
Failure is 
noticeable, 
but has a lesser 
impact than a 
Major failure (for 
example, causing 
passenger 
inconvenience or a 
routine flight plan 
change) 

 
Failure has 
no impact 
on safety, 
aircraft 
operation, 
or crew 
workload. 

  


