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Bina Nusantara
 Learning Outcomes
 Pada akhir pertemuan ini, diharapkan mahasiswa akan mampu :
 • Menggunakan Standard Physical Layer untuk WAN
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 Outline Materi
 • DCE/DTE• RS-232/V.24• V.35• V.90• Multiplexing• Frame Re;ay• ADSL
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Bina Nusantara
 Interfacing
 • Data processing devices (or data terminal equipment, DTE) do not (usually) include data transmission facilities
 • Need an interface called data circuit terminating equipment (DCE)– Modem, NIC
 • DCE transmits bits on medium• DCE communicates data and control info
 with DTE– Done over interchange circuits– Clear interface standards required

Page 5
						
						

Bina Nusantara
 Characteristics of Interface
 • Mechanical– Connection plugs
 • Electrical– Voltage, timing, encoding
 • Functional– Data, control, timing, grounding
 • Procedural– Sequence of events
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Bina Nusantara
 • ITU-T v.24• Only specifies functional and procedural
 – References other standards for electrical and mechanical
 • EIA-232-F (USA)– RS-232– Mechanical ISO 2110– Electrical v.28– Functional v.24– Procedural v.24
 RS-232-C / V.24
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 RS-232-C / V.24
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 V.35
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Bina Nusantara
 V.90 and V.92
 •V.90 modems, the fastest possible on voice grade lines.
 •Downstream transmissions (from phone switch to the user’s computer) use a technique based on recognizing PCM’s 8-bit digital symbols instead of carrier wave modulation.
 •With the V.90 standard, upstream transmissions are still based on the V.34+ standard. The V.92 standard uses this PCM symbol recognition technique for both up and downstream channels.
 •The technique is very sensitive to noise and both V.90 and V.92 modems often must use lower data rates. The max. V.92 upstream rate is 48 kbps.
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 Modem V.90
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Bina Nusantara
 Multiplexing
 • Multiplexing combining several lower speed circuits into a higher speed one.
 • The advantage to is that multiplexing is cheaper since fewer network circuits are needed.
 • There are four categories of multiplexing:– Frequency division multiplexing (FDM)– Time division multiplexing (TDM)– Statistical time division multiplexing
 (STDM) – Wavelength division multiplexing (WDM)
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Bina Nusantara
 Frequency Division Multiplexing
 • FDM an analog multiplexing technique that combines signals
 • Useful bandwidth of medium exceeds required bandwidth of channel
 • Each signal is modulated to a different carrier frequency• Carrier frequencies separated so signals do not overlap
 (guard bands)• Channel allocated even if no data
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Bina Nusantara
 Time Division Multiplexing
 • TDM is a digital multiplexing technique to combine data• TDM allows multiple channels to be used by allowing the
 channels to send data by taking turns. • Time on the circuit is shared equally with each channel
 getting a specified time slot, whether or not it has any data to send.
 • TDM is more efficient than FDM, since TDM doesn’t use guardbands, so the entire capacity can be divided up between the data channels.
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 Frame Relay
 • Frame Relay is a packet-switched, connection-oriented, WAN service.
 • Frame Relay operates at the data link layer of the OSI reference model.
 • The connection through the Frame Relay network between two DTEs is called a virtual circuit (VC).
 • Generally permanent virtual circuits (PVC) are preconfigured by the carrier.
 • Frame Relay receives a packet from the network layer protocol, such as IP, wraps it with a layer 2 address field which contains the DLCI.
 • The frame is then passed to the physical layer and transmitted on the wire.
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 Frame Relay network
 VCIs in Frame Relay are called DLCIs
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Bina Nusantara
 Frame Relay Features
 • Based on packet (frame) switching• Frames of variable length - up to 4096 bytes,
 typically 1600 bytes• Connection oriented - PVC• High data rates at user-network interfaces -
 2Mbps, ultimately up to 45 Mbps• Bandwidth on demand• No flow control mechanisms (nearly)• No retransmission mechanisms• All protocol functions implemented at 2nd
 level (data link) of OSI model• Physical interface: X.21, V.35, G.703, G.704
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Bina Nusantara
 ADSL Network
 • ADSL .. Asymmetric Digital Subscriber Line• ATU-C ADSL transmission unit - central office• ATU-C ADSL transmission unit - remote/residence• Splitter separates voice and data
 ATU-CBroadbandNetwork Splitter Splitter ATU-R
 ADSL Loop
 Voice Voice
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 ADSL Network
 TEISDN
 ServiceSystems
 BroadbandNetwork
 NarrowbandNetwork
 AccessNode ATU-C ATU-R
 PDN
 SMSettop
 SMPC I/O
 TETV
 TEPC
 SMISDN
 PublicNetwork
 PremisesNetwork
 PrivateNetwork
 STM
 ATM
 ATM
 Transport Modes
 ADSLAccess Network
 ADSL ADSL
 OSOS
 ATM STM
 PacketNetwork
 Packet
 Packet
 ADSL Asynchronous Digital Subscriber Line
 ATM Asynchronous Transfer Mode
 STM Synchronous Transfer Mode
 TE Terminal Equipment
 OS Operations System
 PDN Premises Distribution Network
 SM Service Module
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