Framing
Naturally, Framing is an encapsulation process of the second layer.

Communication between two computers needs more than just encoded bitstreams.

There are a few rules, which make the communication function free of errors.

Because of that, it is defined when which computer is allowed to communicate with any other computer on the network. If errors occur, they are recognised and the destination is able to operate to get the frame again. A frame is the Protocol Data Unit (PDU) of the second layer.

To understand bitstreams, it would be useful to write them into a voltage time chart.

But this would be a very large and confusing chart, because of the mass of encoded information.

This is the reason, why these charts are divided in reasonable fields. This divided charts are called “Frame Format Chart”.

This frames are very important for communication on the network, because

· They mark the beginning and the ending of a data unit

· They protect the data from corruption and loss of data, which could be a result of missing or wrong interpreted bits
· They come in very quickly and safely, which makes it look like an uncut bitstream

Every frame has an explicit structure, which consists of bytes.

A listing of the fields with some explaination:

Frame Start Field

· Contains a string of bits, which marks the beginning of a frame

· Different technologies are existing, which use a different techniques, but the sense is always the same, to say that a frame is coming
Address Fields

· Contains the MAC Adress of the destination and the source
Length / Type Fields

· There are Length Fields

· Or the Type Field, which contains the transmission request of theThree ProtocolOther technologies use related special fields

Data Fields

· Contains the data, which should be sent
· Also, they contain the encapsulated bytes

· In addition, they contain bytes, which fills the frame. This is done for temporal reasons

· Hier ist auch das LLC (Locical Link Control) angesiedelt, welches zwischen 2. und 3. Layer vermittelt
· The Logical Link Control (LLC) could be found here, too. It arranges communication between the second and third layer.
Frame error problems and solutions (FCS)
· Durch dieses Feld wird eine Prüfsumme übermittelt, die später besagt, ob der Frame korrekt übertragen wurde, dies ist eine effektive Art Fehler auszumerzen, denn falls die beiden Zahlen nicht übereinstimmen wird ein Fehler vermutet und der Frame erneut angefordert
· Es gibt drei Arten der Berechnung der Prüfsumme

· zyklische Redundanzprüfung (Cyclic Redundancy Check [CRC]) - führt polynomische Berechnungen mit den Daten durch; 

· zweidimensionale Parität - fügt ein achtes Bit hinzu, mit dem eine 8-Bit-Sequenz eine gerade oder ungerade Zahl von binären Einsen aufweist

· Internet-Prüfsumme - addiert die Werte aller Datenbits zu einer Summe

Frame Check Sequence (FCS)

Stop frame field
· Dieses Feld enthält eine formale Byte-Sequenz, die das Ende kennzeichnet
· Ansonsten wird ein Frame nach dem FCS als beendet angesehen

· Oder das Längen-Feld impliziert das Ende

· In this field a checksum is transferred, which tells the destination computer if the frame is received correctly

· This is an effective way to recognise mistakes, so that the destination computer could ask to retransmit the whole frame

· There are three ways to calculate the FCS:

· Cyclic edundancy check (CRC)- performs polynomial calculations on the data 

· Two-dimensional parity - adds an 8th bit that makes an 8-bit sequence have an odd or even number of binary 1s 

· Internet checksum - adds the values of all of the data bits to arrive at a sum

Stop Frame Field

· This field contains a formal Byte-Sequence, which marks the end of frame

· Otherwise a frame will be seen as ended, when the destination receives the FCS

· And the length field also implies the end of frame

