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) YAKbps=16KBps 1 byte (B) = 8 bit
256KbpS:32KBps 1 kbit/s = 1,000 bit/s
512Kbps=64KBps 1 Mbit/s = 1,000,000 bit/s

1 Gbit/s = 1,000,000,000 bit/s
1024Kbps=128KBps 1 kB/s = 1,000 byte/s

2048Kbps=256KBps 1 MB/s = 1,000,000 byte/s
1 GB/s = 1,000,000,000 byte/s
1 TB/s = 1,000,000,000,000 byte/s
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first router 1974 -
webserver 1989 -
webbrowser 1990 -
HTML 1993 -
Windows NT 3.1 released by Microsoft -
. The Debian GNU/Linux distribution is founded by lan Murdock -
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modem goes off hook answering moden iniates
a V.8 bis transaction
telephone exchange sends a dial tone
answering modem asks
modem dials 1-(570)234-0003, caller to listits capabllities

a number in Pennsylvania

caller responds to V.8 bis initiation,

agrees toist its capabilities

caller requests 1o escape from telephony
into information transfer mode

FSK data @ 300 bps

“T'm capable of full V.8
I can transmit ACK.

By the way,

my country is the U.S.
| was manufactured by
Net2phone Inc.”

FSK data @ 300 bps:

1110 o

“Why dor't we use
V.8 then."

FSK data @ 300 bps:

"Okay, mode
acknowledged
Terminating

V.8 bis transaction.”

answering modem
disables echo
suppressors and
cancellers in PSTN

FSK data @ 300 bps:

sood0ii1 5100000131
601101 5516010601 0001010551

(repeated 6 times)

*Modulation modes available:
-PCM V.90/V.92 analogue
-V.34 duplex
-V.32/V.32 bis
-V.23 duplex
-V.22V.22 bis
-v.21

V.42 LAPM is available.
PSTN connection is over a

regular landline (not cellular).
My network is analogue.”

FSK data @ 300 bps:

s
e

ot

(repeated 3 times)

"Oh, I can do any of those:
modes as well. Except my
V.90/V.92 is digital.

V.42 LAPM is available.
PSTN connection is over a

regular landline (not cellular).
My network is digital.”

DPSK data @ 600 bps:
e

"I can transmit at either carrier
frequency at whichever standard
symbol rate except 3429. Tx and
Rx symbol rates must be equal

1 can reduce power if needed.
1 can support up to 1664-point
signal constellations

My clock source is internal.”

DPSK data @ 600 bps:

ot ontanses:
1111200

*| can transmit at either carrier
frequency at whichever standard
symbol rate except 3429. Tx and
Rx symbol rates must be equal

I can reduce power if needed
| can support up to 1664-point
signal constellations.

My clock source is external.”

modems send a wide-
spectrum probing signal
in both directions to

do measurements of
the telephone line

DPSK data @ 600 bps

[ ———]
st

"Please don't reduce your
power by more than 6 dB.

I'm not equipped to accurately
measure the frequency offset

of the tones you sant

Using different symbol rates,

we could achieve the following:

symrale urpre-smpna  bps
14400

2713 sd8 1800
2800 8dB 16800
000 848 16500
a200 BdE 18200
20 10dB 21600

I can use the higher frequency
carrier at any symbol rate”

DPSK data @ 600 bps:

1311811107 09000000¢
pttrrre—

e 11131

"Please don't reduce power
any further.
on

Your tanes were offset by 0 Hz.

Let's use a symbol rate of 3200.
We can achieve a maximum of
4800 bps. For your pre-emphasis
filter, select the parameters
p=1.0dBandy=20dB

Please use carrier at 1920 Hz
for transmission, I'l use 1829."

Modems go to scrambled data
111103000 and learn how the other modem
sounds over the channel. The
final bitrate and signal
constellation are also decided

Afinal training phase called
Phase 4 will follow, after which
the modem speaker goes mute
and data can be put through
the connection
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DSL Digital subscriber line glgl
[ CAP |

l

(Jlusws Shyicwl ls)DSL

(ADSL) 0,0l Jluzws Skl s

(SDSL) w,lste Jiuzs Syl las
PCM ks  DLC b « sle bs

I BI000 How Sttt Works
240 KHz-1.5 MHz

25-160 KHz

« Plain old telephone service (POTS)
* public switched telephone network (PSTN).

®) 4 kH= 25.875 kKiH= 138 kH= 1104 kH=

PSTN Upstream Dowvwnstream
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Version #
ADSL
ADSL
ADSL
ADSL
ADSL
ADSL2
ADSL2
ADSL2
ADSL2
ADSL2+
ADSL2+

ADSL2++ |(upto 3.75 MHz2)

Standard name

ADSL

ANSI T1.413-1998 Issue 2|ADSL

ITUG.992.1

ITUG.992.1 Annex A
ITU G.992.1 Annex B

ITU G.992.2
ITU G.992.3

ITU G.992.3 Annex |
ITU G.992.3 Annex L

ITUG.992.4
ITU G.992.5

ITU G.992.5 Annex M

ADSL (G.dmt)

ADSL over POTS
ADSL over ISDN
ADSL Lite (G.lite)

ADSL2
ADSL2
RE-ADSL2

splitterless ADSL2

ADSL2+
ADSL2+M
ADSL4

8.0 Mbit/s
8.0 Mbit/s
12.0 Mbit/s
12.0 Mbit/s
1.5 Mbit/s
12.0 Mbit/s
12.0 Mbit/s
5.0 Mbit/s
1.5 Mbit/s
24.0 Mbit/s
24.0 Mbit/s
52.0 Mbit/s ?

1.0 Mbit/s
1.3 Mbit/s
1.3 Mbit/s
1.8 Mbit/s
0.5 Mbit/s
1.3 Mbit/s
3.5 Mbit/s
0.8 Mbit/s
0.5 Mbit/s
1.4 Mbit/s
3.3 Mbit/s
5.0 Mbit/s ?

4 Common name ¢ Downstream rate ¢ Upstream rate 4 Approved in ¢

1998
1999-07
2001
2005
1999-07
2002-07

2002-07
2003-05
2008

In development
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* Ping (time)
e Traceroute
e MTR
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