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Óïðàâëåíèå ïðîöåññàìè èíôîðìàöèîííûõ ñèñòåì

Ëåêöèÿ 8

5ESS êîììóòàòîð

òåìû:

1 Íàçíà÷åíèå 5ESS

2 Èñòîðèÿ 5ESS

3 Îñíîâíûå õàðàêòåðèñòèêè ñèñòåìû

4 Ñòðóêòóðà 5ESS

5 SM - êîììóòàöèîííûé ìîäóëü

6 CM - ñâÿçíîé ìîäóëü

7 AM - àäìèíèñòðàòèâíûé ìîäóëü

8 Îáðàáîòêà äàííûõ â ñèñòåìå

9 Óñòàíîâêà è îáñëóæèâàíèå ñèñòåìû

10 VCDX -Very Compact Digital eXchange

11 5ESS êàê ÈÑ
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1.1. Íàçíà÷åíèå 5ESS

5ESS - ýëåêòðîííàÿ öèôðîâàÿ ñòàíöèÿ ñ âðåìåííûì ðàçäåëåíèåì
êàíàëîâ è ïðîãðàììíûì óïðàâëåíèåì, îáåñïå÷èâàþùàÿ:

âûñîêóþ íàäåæíîñòü

ðàçíîñòîðîííîñòü è ýêîíîìè÷íîñòü ôóíêöèîíèðîâàíèÿ

ãèáêîñòü ðàáîòû ñòàíöèè, çà ñ÷¼ò:

ðàñïðåäåëåííîé îáðàáîòêè ñèãíàëîâ
ìîäóëüíîé ñòðóêòóðû, ïîçâîëÿþùåé íàðàùèâàòü:

ïðîïóñêíóþ ñïîñîáíîñòü ñòàíöèè

êîëè÷åñòâî èíòåðôåéñîâ ñèñòåìû

êîëè÷åñòâî îáðàáàòûâàåìûõ âûçîâîâ

êîëè÷åñòâî íîâûõ óñëóã
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1.2. íàäåæíîñòü 5ESS

Âûñîêàÿ íàäåæíîñòü îáåñïå÷èâàåòñÿ:
àâòîìàòè÷åñêèì îïðåäåëåíèåì íåèñïðàâíîñòè

îáíàðóæåíèåì ìåñòà íåèñïðàâíîñòè

âîçìîæíîñòüþ ðåêîíôèãóðàöèé ñèñòåìû

óñòðàíåíèåì íåèñïðàâíîñòè â êðàò÷àéøèé ñðîê

êëþ÷åâûå àïïàðàòíûå êîìïîíåíòû äóáëèðóþòñÿ âî âñåõ ñèñòåìàõ
ñòàíöèè, âêëþ÷àÿ:

ïðîöåññîðû
áëîêè ïàìÿòè
êîíòðîëëåðû
ñîåäèíåíèÿ è èíòåðôåéñû
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1.3. íàäåæíîñòü 5ESS

Ñîãëàñíî àíàëèçà FCC - Àìåðèêàíñêîé êîìèññèè ïî ñâÿçè :

ñòàíöèÿ 5ESS èìååò íàèìåíüøåå âðåìÿ ïðîñòîÿ ñðåäè ñòàíöèé
ñâîåãî êëàññà

â ñðåäíåì ïåðåðûâ â îáñëóæèâàíèè âûçîâîâ ñîñòàâëÿåò âñåãî îäíó
ìèíóòó â ãîä

ñòàíöèÿ 5ESS îáëàäàåò ðåêîðäíîé íàäåæíîñòüþ - 99,9999 %

ñèñòåìà 5ESS ïðèçíàíà ñàìîé íàäåæíîé ñòàíöèåé
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2. Èñòîðèÿ 5ESS

Ýòàïû:

1982 ã. - No. 5 ESS - Western Electric

1985 ã. - 5ESS Switch - AT&T

1990 ã. - 5ESS-2000 - Lucent Technologies

2002 ã. - 5E-XC - Alcatel-Lucent

Ïðèìåíåíèå:

Â ÑØÀ îêîëî 50 % èñïîëüçóåìûõ òåëåôîííûõ ñòàíöèé - 5ESS
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3.1. Îñíîâíûå õàðàêòåðèñòèêè ñèñòåìû 5ESS

5ESS îáåñïå÷èâàåò:

äî 250000 àáîíåíòñêèõ è áîëåå 100000 ñîåäèíèòåëüíûõ ëèíèé

äî 1.4 ìëí îáñëóæåííûõ âûçîâîâ â ÷àñû íàèáîëüøåé íàãðóçêè

ïîääåðæêà ñåòåé IP/ATM è êîììóòàöèè êàíàëîâ

äî 192 âûíîñíûõ ìîäóëåé íà ðàññòîÿíèå � äî 200 êì
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3.2. Îñíîâíûå õàðàêòåðèñòèêè ñèñòåìû 5ESS:

Íà 5ESS ìîæåò áûòü ðàçâåðíóòà ëþáàÿ êîìáèíàöèÿ ñëóæá:

óñëóãè ìåæäóíàðîäíîé, ìåæäóãîðîäíîé è ïëàòíîé ñâÿçè

îïåðàòîðñêèå ñëóæáû

òðàíçèòíàÿ ïåðåäà÷à

ïðîâîäíóþ è áåñïðîâîäíóþ ñâÿçü

ïåðåäà÷ó ãîëîñà è äàííûõ

êîìïëåêñíûå óñëóãè ïåðåäà÷è äàííûõ è âèäåî
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4.0. Âèä 5ESS

5ESS

Øêàôû ñ ìîäóëÿìè:
AM,
CM,
SM
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4.1. Ñòðóêòóðà 5ESS

Àïïàðàòíîå îáåñïå÷åíèå:

SM - êîììóòàöèîííûé ìîäóëü

CM - ñâÿçíîé ìîäóëü

AM - àäìèíèñòðàòèâíûé ìîäóëü

Ïðîãðàììíîå îáåñïå÷åíèå:

UNIX-RTR - Real-Time Reliable
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4.2. Ñòðóêòóðà 5ESS

5ESS

AM (Administrative module)
- àäìèíèñòðàòèâíûé
ìîäóëü,
CM (Communication module)
- ñâÿçíîé ìîäóëü,
SM (Switching module)
- êîììóòàöèîííûé ìîäóëü
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4.3. Ñòðóêòóðà 5ESS

5ESS

AM (Administrative module)
- àäìèíèñòðàòèâíûé
ìîäóëü,
CM (Communication module)
- ñâÿçíîé ìîäóëü,
SM (Switching module)
- êîììóòàöèîííûé ìîäóëü
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4.2. Ñòðóêòóðà 5ESS

UNIX-RTR:

TEST Channel - êàíàë ïðîâåðêè

Maintenance Channel - êàíàë òåõíè÷åñêîãî îáñëóæèâàíèÿ

RC/V (Recent Change/Verify) Channel - êàíàë ïîñëåäíèõ
èçìåíåíèé è ïðîâåðîê
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4.3. Ñòðóêòóðà 5ESS

Ïðîöåññîð 3B21E:

32 bit

äâîéíîå ðåçåðâèðîâàíèå

âûñîêàÿ ñòåïåíü îòêëèêà

äëÿ îïåðàöèîííûõ ñèñòåì ðåàëüíîãî âðåìåíè

Äðóãèå ïðîöåññîðû:

MC68010 - 16/32-bit microprocessor Motorola

PowerPC - 32/64-bit RISC microprocessor Apple, IBM, Motorola
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5.1. SM - êîììóòàöèîííûé ìîäóëü

SM:

Îáðàáîòêà âûçîâîâ 98 % âûïîëíÿåòñÿ SM

SM ñóùåñòâëÿþò îáðàáîòêó âûçîâîâ, ïîñòóïàþùèõ ïî ÀË è ÑË

SM âûïîëíÿåò âðåìåííóþ êîììóòàöèþ ïåðèôåðèéíûõ âðåìåííûõ
êàíàëîâ

SM è CM ñîåäèíÿþòñÿ îïòè÷åñêèìè êàáåëÿìè, îáåñïå÷èâàÿ:

âûñîêóþ ïðîïóñêíóþ ñïîñîáíîñòü
óñòîé÷èâîñòü ê ýëåêòðîìàãíèòíûì âîçäåéñòâèÿì
ãèáêîñòü â âûáîðå êîìïîíîâêè ñòàíöèè

Âñå îñíîâíûå ýëåìåíòû SM äóáëèðîâàíû â öåëÿõ íàäåæíîñòè
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5.2. Òèïû SM

SM ORM (optically integrated remote
switching module- îïòè÷åñêè
óäàëåííûé êîììóòàöèîííûé
ìîäóëü),
TRM (transmissionless remote module
- óäàëåííûé ìîäóëü áåç ñðåäñòâ
ïåðåäà÷è),
RSM (remote switching module -
óäàëåííûé êîììóòàöèîííûé
ìîäóëü),
HSM ((host switching module-
öåíòðàëüíûé êîììóòàöèîííûé
ìîäóëü),
PSM (position switching module -
êîììóòàöèîííûé ìîäóëü ñ
ðàáî÷èìè ìåñòàìè),
LSM (local switching module-
ìåñòíûé êîììóòàöèîííûé ìîäóëü).
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6.1. CM - Ìîäóëü ñâÿçè

CM:

CM îñóùåñòâëÿåò ïðîñòðàíñòâåííóþ êîììóòàöèþ ãîëîñîâûõ
êàíàëîâ ìåæäó SM

CM îñóùåñòâëÿåò ïàêåòíóþ êîììóòàöèþ óïðàâëÿþùèõ ñîîáùåíèé
ìåæäó ïðîöåññîðàìè SM, ÑÌ è ÀÌ

ÑÌ îáåñïå÷èâàåò ñèíõðîíèçàöèþ ñòàíöèè 5ESS

â CM èñïîëüçóþòñÿ âîëîêîííî-îïòè÷åñêèå ìåæìîäóëüíûå
ñîåäèíåíèÿ

Îñíîâíûìè ýëåìåíòàìè CM ÿâëÿþòñÿ:

ìàòðèöà ïðîñòðàíñòâåííîé êîììóòàöèè
êîììóòàòîð ñîîáùåíèé
ïàêåòíûé êîììóòàòîð
èíòåãðèðîâàííûé èñòî÷íèê ñèíõðîñèãíàëîâ
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6.2. Êîìïîíåíòû ÑM

5ESS MSCU (message switch control
unit - áëîê óïðàâëåíèÿ
êîììóòàòîðà ñîîáùåíèé),
MSPU (message switch
peripheral unit - ïåðèôåðèéíûé
áëîê êîììóòàòîðà ñîîáùåíèé),
CMCU (communication module
control unit - áëîê óïðàâëåíèÿ
ñâÿçíîãî ìîäóëÿ) ,
TMSU (time-multiplexed switch
unit - êîììóòàòîð ñ
âðåìåííûì óïëîòíåíèåì)
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6.2. Êàíàëû ñâÿçè ÑM

5ESS

Øèíà DSCH (Dual serial chanal
- äâóíàïðàâëåííûé
ïîñëåäîâàòåëüíûé êàíàë) [
ÌÅÄÜ! ],
Êàíàëû NCT (Network, Control
and Timing - êàíàëû ñåòè,
óïðàâëåíèÿ è ñèíõðîíèçàöèè)
[ ÎÏÒÈÊÀ! ]
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7.1. AM - àäìèíèñòðàòèâíûé ìîäóëü

AM ñëóæèò äëÿ:

õðàíåíèÿ è àäìèíèñòðèðîâàíèÿ áàçû äàííûõ

öåíòðàëèçîâàííîé òåõíè÷åñêîé ýêñïëóàòàöèè

îáñëóæèâàíèÿ ñòàíöèè

ó÷àñòâóåò â ìàðøðóòèçàöèè âûçîâîâ

à òàêæå âûïîëíÿåò ìíîæåñòâî ôóíêöèé, íå ñâÿçàííûõ íàïðÿìóþ ñ
ïðîöåññîì îáðàáîòêè âûçîâîâ
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6.2. Êîìïîíåíòû AM

5ESS

AP (Administrative module
processor - ïðîöåññîð
àäìèíèñòðàòèâíîãî áëîêà),
DISK UNIT (äèñêîâûé
íàêîïèòåëü),
IOP (Input - Output processor -
ïðîöåññîð ââîäà - âûâîäà),
TAPE UNIT (íàêîïèòåëü íà
ìàãíèòíîé ëåíòå)
MCC (Main Control Center -
ãëàâíûé óïðàâëÿþùèé öåíòð)
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7.2. AM - àäìèíèñòðàòèâíûé ìîäóëü

Ñ ïîìîùüþ ÀÌ ïðîèçâîäèòñÿ:
äèàãíîñòèêà ñòàíöèè

âûÿâëåíèå, ëîêàëèçàöèÿ è, ïðè âîçìîæíîñòè, óñòðàíåíèå
íåèñïðàâíîñòåé

íàêîïëåíèå äàííûõ òàðèôèêàöèè

×åðåç ÀÌ îñóùåñòâëÿåòñÿ:

äîñòóï ê óñòðîéñòâàì çàïèñè è ñ÷èòûâàíèÿ ñ ìàãíèòíîé ëåíòû
(DAT)

äîñòóï ê äèñêîâûì íàêîïèòåëÿì
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7.3. AM - àäìèíèñòðàòèâíûé ìîäóëü

×åðåç ÀÌ îáñëóæèâàþùèé ïåðñîíàë ñòàíöèè ìîæåò îñóùåñòâëÿòü:

ìåñòíûé äîñòóï ê ëþáûì ñèñòåìàì ñòàíöèè äëÿ
àäìèíèñòðèðîâàíèÿ è îáñëóæèâàíèÿ

óäàëåííûé äîñòóï ê ëþáûì ñèñòåìàì ñòàíöèè äëÿ
àäìèíèñòðèðîâàíèÿ è îáñëóæèâàíèÿ

×åðåç ÀÌ îñóùåñòâëÿåòñÿ ñâÿçü 5ESS ñ:

àâòîìàòèçèðîâàííûìè ñèñòåìàìè òåõíè÷åñêîé ýêñïëóàòàöèè è
îáñëóæèâàíèÿ

ñèñòåìîé óïðàâëåíèÿ òðàôèêîì

Ìîäóëü AM áàçèðóåòñÿ:

íà ïðîöåññîðå 3B21D, îáåñïå÷èâàþùåì âûñîêóþ óñòîé÷èâîñòü ê
ñáîÿì
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8.1 Ïðîöåäóðà îáðàáîòêè âûçîâîâ

Ðàçíûå SM íà îäíîé ñòàíöèè 5ESS

Îáíàðóæåíèå âûçîâà (origination detection)

Ïîäà÷à ñèãíàëà îòâåòà ñòàíöèè (dial tone)

Ïðèåì öèôð (digit reception)

Ìàðøðóòèçàöèÿ (routing)

Ïîäà÷à ñèãíàëà âûçîâà è êîíòðîëÿ ïîñûëêè âûçîâà (ring and
rindback tone)

Óñòàíîâëåíèå ðàçãîâîðíîãî òðàêòà (speech path connection)

Ðàç'åäèíåíèå (disconnection)
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10.1 VCDX - Very Compact Digital Exchange Switch

Î÷åíü êîìïàêòíàÿ öèôðîâàÿ ñòàíöèÿ - íàçíà÷åíèå

VCDX - ýòî ìèíèìàëüíàÿ êîíôèãóðàöèÿ ñòàíöèè 5ESS

VCDX - ìîæåò èñïîëüçîâàòüñÿ äëÿ ðàçâåðòûâàíèÿ ïîëíîöåííîé
àâòîíîìíîé ñòàíöèè íåáîëüøîé åìêîñòè

VCDX - íå îòëè÷àþùåéñÿ ïî ôóíêöèÿì îò 5ESS íà ïëîùàäêå
ìèíèìàëüíîãî ðàçìåðà
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10.2 Ñîñòàâ VCDX

ìîäóëè:

SM-2000 - êîììóòàöèîííûé ìîäóëü:

âûïîëíÿåò ôóíêöèè îáðàáîòêè âûçîâîâ

AWS - àäìèíèñòðàòèâíàÿ ðàáî÷àÿ ñòàíöèÿ:

âûñòóïàåò â êà÷åñòâå àäìèíèñòðàòèâíîãî ìîäóëÿ (AM)
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10.3 AWS - àäìèíèñòðàòèâíàÿ ðàáî÷àÿ ñòàíöèÿ

AWS:

îñíîâàíà íà ìèêðîïðîöåññîðíîé ñèñòåìå Netra t1120 êîìïàíèè
SUN

èñïîëüçóåò ÎÑ Solaris

ýìóëèðóåò ÎÑ UNIX-RTR ñ ïðîöåññîðîì 3B21 â ÀÌ ñòàíöèè 5ESS

âûïîëíÿåò çàãðóçêó òîãî æå ïðîãðàììíîãî îáåñïå÷åíèÿ, ÷òî è
ëþáàÿ ñòàíöèÿ 5ESS

ñâÿçûâàåòñÿ ñ ìîäóëåì SM-2000 ïî êàíàëó Ethernet
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