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B =x

B RiBfE -1
#—3F : DMS SuperNode XA-Core $2 CM/SIM 2 £ & . 2
% =& :XA-Core fA4) 10
2 =% XA-Core 2 B f&3% 4 22
FraF XACMAP 75 5135 4 Fo i B BRT 31
%28 XACMAP #1E R B#)45 4 80
#x% : A-CoreDatalables 71
# % 1 XA-Core OM and Logs 73
# A% 1 XA-Core Storage Device Utilities and Commands-—--————-75
# 7% : XA-Core Reset Termina 80
WEFEX 93

G EEE 95



BE B Y TN A AR AR KB R L B RALEIGH J Taass
BN FTEE LT 4 % DMS SuperNode XA-Core EEE
DESTE B SEB A SRS R L B R F R A SBAT R R
B - 33 7 22 DMS SuperNode z XA-Core 454 ~ MAE R 43 T /48 M45 42 4%
Yo BB AR MSC 2 XA-Core 64 B i — 2 484 /) BRI A NI $HAT
% BE% A SRR RIS - MohRE XA ) B TR 2B R &
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%—% DMS SuperNode XA-Core #2 CM/SLM = # £

Je /8 % SuperNode #9430 84 F 7|84
Computing Module (CM)
System Load Module (SLM)
DMS SuperNode XA-Core 35 #4428
XA-Core £ 3 eXtended Architecture » ¥ 3% %% % SuperNode 69355 R 38
HES1 RAHBERS ~ AR © |
PR 3 pritiz #b » DMS SuperNode XA-Core £ #4808 A CM/SLM 48 F]
-DMS-Core 2844
- XA-Core 3% # 7tHH4%, CM(computing module)
- XA-Core BFEH: ~ A H(XAC D&T) Bk, SLM(system load
module)
~7 X% INET
B 1.1XA-Core AAMEARAMEAE A%

DMS-Core in a SuperNode XA-Core NQEETTEVL-ORKS.

{Redundancy Not Shown)

XA-Core extends
« Call processing capacity
* Mass storage functionality

XAC D&T

- DMS-Bus -(Meséag'é Switch)

Trawrng Mataral Qaly Yarmon 1.10 LES5ON 1 Stide 14

1.1  XA-Core T #fiezess




RTEL
:;I!c:r::r\\le;lelease 1 Compares to Release 3 NQNETWORKS_

XA-Core Rel 3 (Trameiopendept- [~ 17 [ |
XA-Core Rei 1

BRISC/Series 70

C
M BRISC/Series 60 l 1.15 times Series 50

BRISC/Series 50 3.0 times Series 20

Series 40 ‘-'5 1.75 times Series 20
Series 30 1.5 times Series 20

Series 20

Bl 12 RS /7 b B
BECMREMbE-REZRAMEES  F—RESAHEE -
Release 1 XA-Core &1 —{BR 22 25 1A & AL AR AT 7
Release 2 XA-Core & Release 3 XA-Core :

SR I2 B U R B A

I B BB BN IR T R

B3R BREERE > R B mRE BEE MR G U U RARE T
D B A ERE B
AR —FTH RIE B P BRI A

REREAEZAE
Cooling unit :
CM @ ZABT AR AEE =R —RS4rsE Ty
XACore : ZABHHER B 342 B A 2R 405815 7



Disk driver :

SLM Disk XA-Core Disk
Size 5.5mch 3.5inch
Capacity 1.5-2GB 84 GB
Maintenance Disk-Oriented* Volume-Oriented *
Fault Tolerant File System
Volume Type Standard (FTFS)*

*Disk-Oriented : £ SLM Disk # » #2452 Volume » 52804
DISKADMIN #4745 T » busy Disk driver ©
*Volume-Oriented : 72 SLM Disk ¥ » =] #3452 Volume » Rsb

busy Disk driver -
# FTFS Volume th—#% Standard Volume B-7% LATF 428
FRNEE

BB IRIRAE ] MERER
BEr AN E AR EAMB A — R RBEZ IR

Tape driver :
J& SLM Tape XA-Core Tape
Size 7.5 inch 3.5inch
Capacity  1.5GB 13-4GB

Format DC3 DAT

XA-Core Tape ## SLM Tape /]» - FFBGRA B » dy7 SLM Tape & DC3
Format » # XA-Core Tape % DAT(Digital Audio Tape) Format » 7584,
1R -

Links : CM $2 MS f 24 DS512 % Link ; XA-Core #2 MS F x4 OC-3 % Link » 33
TR iR % 5 B MS 78 P 3 DS512 H 4 OC-3 HAR(OX63AA) -

4



A4 OC-3 44 B2 ATAR67R % 4-port interface card(9X17AD)
J& MS processor(9X13) 3. &7 F #es it - £xE765 0C3 #HaR 0 Hit
7 B 38,4 h 082 &5 MS processorNTIX13DG) ©

CMIC :
CMIC £/& CM #£7CM Interface Circuit” 81 Message Controller 713 MS 2 #4
CMIC link °
CMIC 4= XA-Core % »”*Core-to-MS Interconnect” s5-#4% £ — 48 CMIC packlet
f-4 MS 2R CMIC link -

Fess 75 7 & (Fault tolerance) -
CM B =48 F 8 E 8 plane » — 4R 3235 H(active) » 7 — BRI
#5(inactive) » 3 active plane & %L CA¥ - R4S 5 —d(inactive %
A%, active) °
XA-Core 7 F tedundant planes > FEA4RF T FiE2 Fokdo T
Release 1| —A{BE 2 % #47h R 1 355 (serial mode) » —ERIZH KL » 3%
T3 BN RER BT R AT
Release 2&3: % AEH R FE| SR IZEH (parallel mode) » REEVEH—
BEFEEEEI  SHREETEEET - 4 BTHA
EE I AR
%) A a4 8 2% A% (Dynamically duplicated memory): &t B A B4
AL - 3 IRA R 15T B ECH eI IEREEUE R
#e

Hardware Tables 2 £ Z:
CM/SLM : Table CMSHELF(Computing Module Shelf)& Table SLM(System
Load Module).
XA-Core Tables : Table XASHELF(XA-Core sheif)& Table XACINV(XAC-
Core Inventory).
42 Table MSCDINV(MS Card Inventory) % » Type of CMIC paddle board - ]
(DS512 8 OC-3) ; MS processor Firmware 4.7 [F] °



Logz # & :
CM logs 24 CM100 % %5~ » SLM logs $A SLM200 2% SLM400 % 3] %& 7 ©
XA-Core % #logs SA T 7] X4
XAC300 % %1 - alarm conditions
XAC600 % 7 : cleared alarms
XAC400 % %) : REX testing
XACS800 % 31 - TRAP threshold data
CM logs # 12 XA-Core logs Fi#ftF4oTF :
Mismatches
Sync status
Planes and mates
Jamming
Message ControlleMC) and Peripheral Message Controller(PMC)

OM(Operational Measurement)2. £ & :
CM/SIM e XA-Core A A &} & OM Groups & OM Registers ©

RERE A R A AIISEARFIAE ¢

DISKADMIN

DISKUT

EDIT

CI 2. F A 5245 £ 454~ 4(COPY,PRINLREAD)
WA R R SR

ITOCCI

SCANF

DISKADMIN 2 # & :
A& XA-Core DISKADMIN # » 3] 7 aia s in service 1k A8 create #7445 volume
R —EZAE volume & K ]NSLM DISKADMIN 78 BUSY #haff) » 45
Tk



SIM XA-Core
# A DISKADMIN #7785 BUSY | 2 A DISKADMIN &5 DISK 22
DISK(out of service) # I service

Volume type = Standard Yolume type =FTES

CERTIFY & CERTIFY sh4E
FORMAT DISKADMIN #& FORMAT s4E
(# % MAPCIMTC;XAC;DISK)

DISKUT z % £ :

Hira—18 disk volume A7 E #5 %
4 SIM » T4 AT ZfEH 4 ¢
CLEARVOL
REINTVOL(in DISKADM)
A& XA-Core disk » [ 4o F354 -
REINTVOL(in DISKADM)
#ty—18 disk Volume Z Tape :
4& SLM disk - 4 i} BACKUP #54
F& XA-Core disk » 1% A #73% SCANF+COPY(option)$5 4~
=148 (restore) Tape P #9755 2 Disk :
J& SLM disk - 4 Ff MFRESTORE 454
J£ XA-Core disk » 4# i #73% SCANF+COPY (option)#5 4~
BERR2ML
H % XA-Core disk & tape * R A% F48 A48 F 69484 » #E copy file &5
SLIRNEAR FIAE A S R ERT T UG
#0AR, Volume #4m &kt ¢
A4 XA-Core » 4 i #73% VOLINFO #54 > #7752 DISKUT sh8e2F » #&
R, Volume #4a F3k 5 42 CM/SLM » w4782 A DISKADM - busy disk 44 4 47



ITOCCI » SCANF » EDIT » & Cl 244 ERIESE 42 R -
ITOCCI(#73%) : listbootfile;clearbootfile;setbootfile;setalr
SCANF(373) : list ~ copy ~ delete 7FA45 2 6948 S (delete 7R 8 7> tape)
EDIT » COPY ~ PRINT - READ :
L ifids 44 XA-Core Fu CM/SLM 3t &R F » R &4 CM/SLM 738 A7
tape » e XA-Core 8138 F#% tape

NI T BEE AN & EAZNCII
BT MS REIEAZ S - CM fu XA-Core &3/ #R 383448 7]

SLM/CM XA-Core

— R EIE % L active ~inactive # X 38| % AR IE 5 oA paralle]l 4 X EE
1
PASCAL-based PROTEL PROTEL2

88100/88200 BRISC % 3% 2 & OPT | 166MHz power-PC 32 35 A& OPT

code code
DS512 protocol for messaging OC-3 (ATM) for messaging
BT EELBZRE

SLM zs#i# 2 SO0D ~ SOID - #7544 % S00T ~ SOIT *
S#% SLM DT % DISK 2 TAPE

XA-Core g 2 FO2L ~ F17L - %42 FO2UTAPE - F1ITUTAPE !
F 2 Front of the shelf - 02 ~ 17 # slot number - U ~ L 3% Upper or Lower
packlet position within the motherboard

AR AR
CM/SLM % sutitfe 5 -
1.MS image file
2.CM image file
XA-Core % SeBtr B R -



1. XA-Core image file
2. MS image file

RTIF $5 4 B BB r2 2 &

CM/SIM :
48 CM ¢4 CPU %1% &8 RITF %%
458 RTIF 34245 — ¥ Reset Terminal(one local and one remote)
¥ Reset Terminal 3540 2 807 R #1445 X CPU
#8%f Inactive CPU 2 Reset Terminal /A 2 B 2 (jam)¢t. CPU
Reset Terminal #354-%13#(command interpreter) 7 A

XA-Core *
—18 RTTF packlet( 5 & — 84 4)T 8B #7r 4 CPU
4548 RTTF packlet 1 3 -—#} Reset Terminal(one local and one remote)
P Reset Terminal 7R 387247 CPU
w7 XA-Core 3t # mactive CPU » A7 2 Reset Terminal 3 & jam 454
4= Cutover #7745 » Reset Terminal =] 32445 2-8mECD 2z o 48 » R E 3E &
#24e1 MAP Menu =X, CI

TREBFARZEE
— &y CM ZFig B/ 748 XA-Core 52 % » —uk XA-Core
MEE ek F ¢
LED & :+%—18 FRU(Field Replaceable Unit):Z 4k 3k 4&
1 Fl MAP command INDICATE < £A3% FRU 2 LED P i@ 75 3%
e FRU AL 8
B B4 Hot insertion »7%E » 25 4rR B Shelf ‘TR 2 FiJE
Downloadable firmware & #F+4& 8% download #7 firmware 7~ % B &£
R
RAFAFFAE Autoprovisioning 574 > EARFARFT £ £ datafill 4%



F—%F XA-Core i1

Functions of the XA-Core Subsystem, NQRTEL
’ NETWORKS
cont’d
= . DMS-Bus|’ Mo
IS I3} |
2-1
XA-Core 89 X &85

* BERTMMEMT RS AREHIELY

* BATR MM AR AT

Xk EEERE N RERZGS

* PRI R RAL B

) yEH a2 X 84 loading and downloading
* BERBRHZHETEHRAKEHR

& 2-1 2 XA-Core a4 &4 HE - B MS(Message Switch)dz 4/ data flow >
Ho R 4B MS F]858E - XA-Core #§ Sk SR 40T A 48388 - Bkl

MS BB 6T -

10




Location of the XA-Core Shelf NORTEL
DMS SuperNode Extension Cabinet NETWORKS

DMS SuperNode XA-Core Exiension
Jimllll HI HHNEIH:" l.l.:_g Up to 300 ft.
JJ"HI"II [ HH]Illlllli .l.l]
[J LR 10 | !1
ik :i'ni 3
3 Hlllllllllm[ RIS R
Fller RS-232
15 o EENRWHEURENE Up to 50 fi. ¢
Filler . IHY r’?ﬂﬁﬁ’ﬁ ' Current |
Loop ‘
cy - - = , Up 0 R \
——— | 200041  Reset
Terminal
Traiming fMatera Only Version 1.11 Lesson 2 Bhioe 60
& 2-2

XA-Core &-18 FUAAH Bl —HES
XA-Core 124% 22 £ 3% 5] B #0738k DMS Super Node 300 feet &
B RS-232 &4 4] » 4% local reset terminal 2] XA-Core #43E2k 58 % 50 feet

RS-232 24 B current loop » 8]& & 4 2000 feet

11



Major Components of the XA-Core NEIRTEL
NETWORKS®

Processor
Elements

[T,
Local and Remote
Terminais

Training Maens Only Yersion 1.11 Lesaon 2 Shue B3

[ 2-3

T 7 FRU #4t XA-Core BRI ~ 8547 ~ M2 hAE
* PE(processor element) i 2282 X 275 R &) L Tk
% SM(shared memory WFEE) A& F
 IOP(input/output processon)ja 32 ~ 14:% 54 i sh3 B4R (packlet) sz SM &
HREEH ; IOP A7) packlet :
—CMIC(Core-to-MS Interconnect)#§ CMIC links 174 %2 MS
—RTIF(Reset Terminal Inferface): £ Reset Terminal » 577 F 7165443848
A A XA-Core
A
- EREE
-t CM/SLM Cutover £ XA-Core
s
—DAT ###(Digital audio tape driver)
7 XA-Core Release 3 » i IZAE 1 #07] JEJEART # i3 hv PE ~ SM ~ IOP Cards %
REEHBIR

12



in:é?’z! Componentis of the XA-Core, NE&!%ORKS-

SIM Rear siMm

Front
& 24
TR -
* —4& SIM(Shelf Interface Module}{ & shelf 48Y &% - @245 » R AL
ZiE7
% 518 XA-Core FRU #.44#184 —18 PUP(point-of-use power supply) i & 48L&,
RBRIEREIRIBE

9% LED 874 FRU BR 2 RILREE

Hot Insertion—PE ~ SM ~ IOP cards 347 %> XA-Core E R BAR FEFR S 4 F F1E
VEAK LT 18 4T B 823434 {2 SIM R :E M (3£ - TOP p9.%- pekiet #T3# A hot insertion ;
2R H A -39 TOP 544874483437 T 24 manually busied)

PE(processing elements) :
*k Processing—XA-Core 4 fi %18 PE - Release | 1% A —1{& PE 47 serial

processing > Release 2 & A %18 PE 2447 parailel processing
* Symmetric Processing—#-# PE #2#3448 F] © —18 code sequence 7] gy 4EA{]

13



PE #uit

s Shared Accesy/Dynamic Load Distribution— 74 PE 34745 sLEEB A X 3 aY
(SM) » i load type » SHMBEHHKBE T > T 4 AR T ) REEM
PE

% Checkpoint and Rollback —PE #4 checkpoint 2%, bookmark » BF T4k & 5% s 2 4~
FH B FE T —EPEMWE - s PEHUTF e 4B @ Bl R4 Y
checkpoint 3f e % —18 PE $ifT# 41k

% Reliability—XA-Core 24 n+m %57 * nPE A& E » 540 mPE pA3 o] g4k

* Maintenance— -8 PE =7 43505 36 TAEAR & » B1% 64 PE T 395 £ #4351
CUEN &l

SM(Shared Memory)
% Purpose—4-F3eleadte s - MEIHEEH
% Fault tolerance—XA-Core 4% Fl %18 SM card $ —3242 R B2 A B F0 7 /-
386048 B FRT % R 18 SMcard B » 50 — (42 S 4R - PE
A ST HEER B — E% SM card 4269 B

Shared Memory, cont’'d NORTEL
NETWORKS

Logical
Memory Moduie

Twelve 32MB
Logical Memory Modules =

SM Card 384MB per SM Card

Traimng faterat Only varsion 1 11 Lesson 2 Slidde &7

2-5

14



% Memory Cards—4:/8 SM card &4 12 Btz inise  SFEReXas
DMB 2 fEhE ¢ B 448 SM card #4 384MB s (m E 2-5)

s Tndependently Mated Pairs — &2 F 3448 R R E iogical memory
modules » i3k k #¢5 logical memory modules #5477 Bl &9 SM card » ATEA
& —18 SMcard $HF - R FHRAFER

% Triplex Modules— % # #5 memory modules(<23% % reliability modules)%i & £
Ay SMmodules » FTHAAFAIMGT HE

% Scalable—XA-Core release 1& release 2 4858 A B 28y » 22| release 3 4 A& T
338 &5 %3£ 10 /8 SM card

s Maintenance —memory module 3 & 31E%] £ 4% - F F 3243 SM card

Shared Memory, cont’d NEORTEL
NETWORKS
‘N’ SM Cards for ‘M’ SM Reliability Cards for

Engineered Capacity x 2

7 !

Additional Fault Tolerance

Duplex and Triplex Operations:
32MB Logical Modules Mated
on Different Cards

Trawsing Material Onty veraon 1.1 Lesgon 2 Stige 5B

& 26

15



IOP(nput/output processor) :
Purpose—IOP &34 R R 3 A A7/8 & packlet & SM a4y £ &
AR disk packlet) s e (tape packlet) 5 BB B
CMIC % RTIF packlet 24 XA-Core 181z Z A\ &
Scalable —XA-Core release 1& release 2 48 88 2 Bl 2 &Y » % release 3 » ¥ #2% %590
&) — 48 TIOP LA¥E3% Hohht
Fault tolerance—IOP & 27/ packlet #k A 1+1 7 KX #4977 & - 548 paklet F5 e
EEReRER R AT EE

i TEL
Signal Fiow NERTEL o

C-side

Slide 70

Verson 1,11 Lagson 2

2-7

Traimng Materia: Only

1E 5 FZ(Signal flow) :
Data flow — 4= —%R Fid&é) MS 89— @48 4 L3 P2 Cside » 2 central side » 5
ShigsE MS 49— @454 P-side » 2% peripheral side
Data v % 4ty E 4 P72 P-side A3t 7 #b23FFI2 Cside #id MS > MS
A% it data 6y EAEEG UM AR data #EBLERPI 2 Coside i P-side
[ 2-7 PR
XA-Core & MS #; P-side

16



MS & XA-Core &5 C-side
pege] ¥ data ¢ VDU BAGHLE I0C - I0C B4 541 2 MS - MS H 444t data
#&dg OC-3 Ik % % XA-Core R

Signal Fiow, cont’d NORTEL
NETWORKS

TOMS0

' *:‘DMSa-Bu‘s'-‘

Shared Memory

MS
binks

Processor Eiements

et 3 oo e

Loal and Remote Terminals

Trainmg Materia: Only Yersion 1.11 Lessor 2 Shae 71

2-8
#¢ SM B E A% - PE ST RFEET 80 B BT 22 8k
Fihd CMIC & OC-3 Iink #5 XA-Core )3 MS

17



Signali Flow, cont’d

NE7

DMS-Bus

RTEL
NETWORKS’

Shared Memory

Local and Remote Terrmnals

Processor Elements

Tralaing Faterial Onty Vergion 1.11 Lesson 2 Slide 72
B 29
Signal Flow, cont’d NCRTEL
NETWORKS
Traimung Material Oniy Version 1 11 Lesson 2 Shoe 73
& 2-10
MS i Ftit 2 E#E Ry IOC & VDU

18




C-side and P-side Within the XA-Core NQ&;{;E&GRKS_

The only P-side and
C-side functional

hierarchy within the
XA-Core is the |OP,
its packlets, and 3
the packlet devices. | Ep

™ " Message Switches (MSs)
MS Links

Shared Memory

XA-Core
components are

affected by fauits g '"PWOUlput
on the C-side, but

not by fauits on the

P-side.

2-11
XA-Core 72 ¢4 C-side Bflta
AT XA-Core 74+ 8-A C-side B4
—IOP #uH % packlet
—Paklet v L T2 R &
—CMIC peklet FoH F = link
PAF XA-Core Ut AR EH C-side Bz
—SM cards
—PE
—Reset terminals

19



P-side and C-side, cont’d NERTEL
NETWORKS

if an IOP goes out of
service, its packlets
go C-side busy.

An out-of-service
packlet does not

affect the state of
its 10P.

B 2-12
XA-Core 7t % Cside BEagi % » @R €% P-side FEs2 3% > 4wiF 2-12 AR -
% TOP # [ » ¥ 84 packlet $# sy, C-side busy > ) packlet # /%3 R %54 IOP 24k

Ay

& 2-13 F » XA-Core CMIC A =1# C-side :
CMIC z 5p » & MS
CMIC z g - # interfacing CMIC packlet

a8 2-14 A7 » LUF =2 — #4557 ¥k, CMIC link C-side busy :
MS out-of-service
CMIC packlet out-of-service

IOP out-of-service

20



P-side and C-side, cont’d NERTEL
NETWORKS”

An XA-Core CMIC
link has two C-sides:

* External (MSs)

* [nternai

(interfacing CMIC

packlet)
Tramng Materiat Gnly Yorsien 1.17 Lesson 2 Stge 7§

B 2-13

-Si -Si 'd NEIRTEL
P-side and C-side, cont QNETWORKS_
A C-side busy CMIC = St S S

y Vessage Switches (MSs) I

link can be caused by
an out-of-service:

* MS component 3
*» CMIC packlet

* |OP

Tramng Materiat Only Voision 111 Lagson 2 Shge 71

2-14
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# =% XA-Core Z 8%

The eXtended Architecture NQRET%O .
Core (XA-Core) Shelf NTX0101 NETHORK
Rear

03R »16R

O1F > 18F
PE/IOP SM PE/IOP
Front
B 3-1

#E 2 e st —XA-Core shelf =] % 42 DMS SuperNode ~ DMS SuperNode SE(SNSE) &
XA-Core #2421

239 —XA-Core shelf Ji 5T 7] 2. 8¥ : Processor Element(PE) ~ Share Memory(SM) ~
Input/Output Processor(IOP)~ Shelf Interface Module(SIM) & Terminal Cards; f2 7 IOP
B AEELE 2N A AT B X R R THE F

Bt —XA-Core shelf & 32 B-F4R4EH » £ MAP(Maintenance and
Administration Position) » SAFEAEAL B 3245 hu B £ ATHEFAR » /W R EFAEF
iR ATHEAR SR A 01-18 - £ 3E154R50 A 03-16 0 B4 > JOP A L4z & packlet >
U ~ L&A o sim A Aes B B ADR AT B4 K TOP k » SIM Alirat 03R &
I6R » MAP f&7x#87~ SIM

FRU(Field Replaceable Unif)—f4 7 Midplane 2 5 » g BEE4T SR R4+ 3k
#h > PE~SM~IOP =] 7R ‘B /R B 3 # #(hot insertion) s Midplane #B( #.4- connector
K B)RI'E # 3 XA-Core 4222 » Paklet & SIM 36K % 3% Hot insertion

Midplane —XA-Core midplane $2{£ 377 EAkHEEb2 84

LED—XA-Core #| F &-F4g AT &A% LED 2 55 & BIMER 48 7 HEMAK G

22



Processor Element(PE) :

3240 B — 72 telease 1 2 XA-Core » =B PE 4547 04F B 16F > release 2 #T
RIS AEE TR B release 3 B F TR 16 EATRIESH PE A IOP &
A

Central Processing Unit(CPU)— %8 PE & —487 % A PowerPC 604E superscalar
RISC %38 B347 ¥ B B 145 » gb.= CPU 24 sync-match mode 4% » 5
% —{8 CPU #[& » 5% — CPU €%k PE 73k service iRAE& » REHUTRIZT
4 5 CPU % £ % 166MHz

PE Memory —CPU #:52 M4fe it A — 4 & » DRAM AR A SR BAE
2 2 3845 flash memory B #> PE fimoware 777 PE 2 flash memory & DRAM
FrAA R —344E update

PE 2184k —#48 PE A simplex mode i&4F 3£ 44558 s TAEARAE » (B w2
B~ Zad B firmware 4248 ]

PE Provisioning—XA-Core PE sA mrém &3] 2 T 0 R AJZEF » "m R AR
3T F APz PE $08  —B4A0 ) PE S RAT R E LT T 5
B2 E K £ E PERBURTARE - o FRETAF » @247 PE At

HETEA
LED #57 :
Red on/Green off #7 Fault—v 3L H 52
Red flashing/Green of %7  Pathfinding— 57| B84 & > T3HA E52
Red oft/Green on #77  Operational — 7R 7] # M F.44
Red on/Green on 7 BIHEERAE RBER P —RTHEERE
Shared Memory(SM)

Shelf location— #£ Release 1 XA-Core ¥ » SM card 43|47 T3] 5 84 & - O7F »
08F ~ 10F ~ 11F ~ O7R » %] Release 3 855 % =7 % 10 18 SM card
LED #5= :

Red %%  Fault— T34 3288
Red flashing #5% Pathfinding—$53| 2880 F - THREH
Green on #s5%  Operational — R 3 £ 58

Redand Green %7 HBIMATAR A RART —RTHHER

23



SM Operation —SM 24 Duplex # & 3 EAE sA3E 1 5] F & » #7 PE 2R 35 SM card

SM Fault tolerance _
SM & —#-8 SM card 8.4 12 18 32MB &} logical module(e B 3-2): £ 384MB
B8 1A

SM Provisioning—SM 24 2n+m F RiERAEE B
“0” SM cards #2488 2 A% B duplex 2% » % 2n SM card
4447 E —1B%RSMY SM card(“m”) >y 2B A% B33 A reliability card
XA-Core 2% 5 3 SMcard Az 3| kA B L
$2z SMcard $ F4oF :
Release 1 : 4+1 &, 6+1 » B £ 4a %8
Release 2 : £ E T4k
Release 3 : & % = 2| 9+1(SuperNode)

SM Fault Tolerance NORTEL
NETWORKS

H B
.m!mm

T
5
o]
1

Kl
e

Logical Memory Modules

Traming Matersal Only Vermion 1.11 Lesson 3 Slide 20

32
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Fault Tolerance—Duplex Operation NORTEL
NETWORKS

.

T11 .

W o
s8 @
‘W

SM Card X SMCard Y

B 3-3
SM Fault Tolerance — ey A 3B AT 6912 — £ E35 2L duplex 7 X 5-FlEg 27
FEEY SMeard 1 o ARkag P —ETRRAE » EREREER
F& SM duplex :Z /4 K42 > —48 logical memory module FAE7 48 5] 454 hk- 56,
B B E A RBTREL Rl B8 5 R B4E /T 18 logical memory
module ¥R Fl &9 SM card » » 349 gk, 2 — % (duplex pair)
3, SM card %5 3L T4k #.428 o parity code & EDC(emror detection and correction)
code 7% 343018 8% % PI3R data path ' PE 735 BCGe 8 2885 » 974 7] memory module
fél;£ % A mismatch
4ol 3-3 2 5]-F » —# memory module 7R B &4 SM card » card X memory
module E #F¢ card Y memory module E £%,.2 duplex
Triplex operation 2 SM reliability card % o4E » d18k B S35 EL 5 sh card 22 &Y
memory module % % reliability memory module > & i 4 2] 5z 465 duplex /%
AeiR e
&R —18 logical memory #8358 » XA-Core #1445 pb3r /682 P A48 4 2] E H ik
A& triplex SM cards P9 —18 module %% > 48R, duplex Z 3K 5&
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IOP(Input/Output Processor)

Communication and Storage —IOP & H.77/8 packlet 3£ Fj3242 :
OC-3 CMIC link 2 MS 4 DMS % #3814z A
RS-232 & current loop 4% local Reset Terminal
RS-232 44 remote Reset Terminal f§

Disk Fv Tape #4773%

Shelf location —IOP card =] % 2% XA-Core 24247454 - disk #» tape packlet IOP
B oA RE 45 BB 0 77 /B packlet RIAMEZR AT H 2 b~ T4 B (02F-03F
and 17F-18F) » CMIC #= RTIF packlet IOP .- % 50 » IERBF 2 F ~
F4i Z(04R and 15R)

IOP Processor— #4% PE —#& » IOP % simplex # % » IOP Fu i packlet i@z &
— 1842 # &4 Peripheral Component Interconnect(PCI) bus 424

IOP Provisioning —IOP 24 1+1 7 AR T H & > H— packlet 3550 £ B {23834 %,
BB %dE

XA-Core Release 1 %A =48 IOP 4 - disk #v tape packlet @ 5 & —4& IOP
e CMIC #u RTIF packlet
XA-Core Release 2 —#6E 4 4 18 IOP
XA-CoreRelease | T % #3854 IOP sA B 2hhE 23818
Packlet 2 ik & dy AT IOP 24K &M € » B sk CMIC & TOP packlets 54484
HUMERREZIOP » 25— I0OP &5 » RémArh CMIC £ RTIF &%
1% A

26



iOP 2-Siot Double-Width Card NETRTEL

NTLX03BA NETWORKS
7 34
10P 2-slot double-width card
LED #57 :
Red %57  Fault—THEEE
Red flashing %5 Pathfinding—453]| 88 8 > TR ER
Green %5 Operational — AR TR HE 28

Redand Green %57  BIBEEIRR & HARKF —RTAREA

Disk Drive Packlet
HEREAR S B 84GB
LED #57+ *
Red #5 Falt—<TiK5#22
Redflashing ~ #&5% Pathfinding—+53]| 28 8 - THHRER
Green on %7  Operational — R R £ 48

Redand Green &3 HIMEERR & AT —RTHRREHE

DAT Dnve Packlet
s B dy 13GB 2] 40GB » @3/ A Maxell Bug 2 DAT B

LED 457 *

27



Red #7  Falt—"THEER

Red flashing %7 Pathfinding—353| 48 F » o388
Greenon %5~  Operational — R[5 e E 58

Redand Green &5+ RIFEERER G RARX T —FTHeE

IOP 1-Slot Single-Width Card NORTEL
NTLX03AA o NETWORKS

Traming Materiai Gnly Yersion .11 Lesson 3 Shds 33

[ 3-5

IOP 1-slot single-width card
LR AEZE #(04R and 15R) » CMIC & RTIF packlet 4Bl 4u#sh B8z b~ Fx
i

CMIC packlet
CMIC Z e —CMIC 424 Core-to-MS Zi#1E 3% » £-18 CMIC packlet 7 =
18 OC-3 port £ MSO ~ MS1 ##§ OC-3 link » 3% port % F SC-type 45 ;
#{E CMIC packlet #2524 time of day(TOD)#; 48

LED #55 :
Red #7  Fault— T3k Z 24
Amber #5  Loss of external signal — 7R =] 44 4 B 4%

Red flashing %5% Pathfinding—353] B8 E > TR ER

28



Green %7  Operational — R ¥ AR E 52
Green > Amber #5% Fault in link between CMIC and MS— R #Uis £
Amber > Redand Green &7 BIFETRR & RART — R THEER

RTTF packlet
RTIF z 3448 —RTIF packlet sA RS-232 & i iksaitfties XA-Core 38 » 8 b
77 HeA 4% % remote terminal > “F 77 #:3A#2] local termimal
Sheif location—RTIF & CMIC R4 — AR EEER T
LED #5 ;= —RTTF = CMIC 48 ]

XA-Core Midplane
Midplane B-7% #T#4 #:85 - Aol 34 THaAE 48 - % midplane 4838 > 4R 2
A L HE 2

Extended Architecture Interconnect(XAT)
Communication Network — XAl 73 /4 3[i# 314988 - $24% IOP ~PE 4 SM card »
KAL 3242574 SM #43& 3R » SM card F] 3 B4EAT1E 3 MAe—2k - IOP $1
PE Ml & E82 383 - MAd SM card 18 698 & 473
Fault Tolerance —XAI 4% F§ CRC 1814432 » XAl 2 5@ S 88205 48 link - A7
—{ak4sn 0 RARE~HER  PE AR IOP %455k link - 2R
424 interconnect » YA k454845 PE ~ IOP ~ SM 1 £A% hot msertion 746

XAI Terminator Card
o HE —terminator card 4% &g midplane R 4915 34k aE > R E RE R 598
terminator card 212 E4F 7 % 43 3% terminator card > # £ & traps SWERRS
Bl S iR %
Shelf location— & 7 O1F 2 4} » terminator card s67838 %7 F 2 694518
LED —terminator card £ LED

29



Shelf Interface Module (SIM) NOIRTEL
NTLX12AA NETWORIKS

Training Material Only Version (.11 Lesson 3 Shds 105

& 3-6

Shelf Tnterface Module(SIM)
Bh4E —d {8 SIM 4L XA-Core shelf A7 & 2 BRFHE T BB ZAEE B
e BB T B ERRSIM o —k T 23— SIM » &0 E—1{8 SIM £
F AR R ERE TR
LED #5+~—
Amber  —RABE b T
Red PR Bt Exkd + By

30



#r9E XAC MAP 35 5|45 240K G BA =

A EAE A Z AR AR A T
Status Code %R EAR
Blank Skt Slot
Dash MAREEK Slot
Dot EEEE FRU ~ port ~ TOD ~ link
I i R 0P i o N e FRU - port
S System busy(SysB) FRU ~ port ~ TOD
M Manual busy(ManB) FRU -~ port
C C-side busy Packlet ~ port ~ TOD -~ link
T Under test FRU ~ port ~ TOD ~ link
F IOP % —18 packlet A EHT~S M % C)
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Components Not Addressed By the NERTEL

NETWORKS®
MAPCI;MTC;XAC MAP Levels
, Shelf configuration example: .
* Release 3 (planned) Terminator Cards
»6+1 SM cards
*4+1 PEs

SIM <WFRY7 Y 'Y 4 SIM
fir o, T Ji"z‘}. o~ T -
15 o LB s B

xacwc| [ sm |[ PE |[ 10 |[cmic] [ RTIF| | Disk) | Tape]

Training Matena: Only Vargion it

Bl 4-1

Lesson @ SHde "1 l

42 MAPCIMTC, XAC z MAPMaintenance and Administration Position)/& =k A7 7 &,
£t CA-Core /4o F ¢

Shelf Interface Module(SIM)

XA-Core Interconnect(XAl)

Terminator card

32



.
MAPCI;MTC;XAC MAP Levels NQ&‘E&ORKS_
Type of MAP Hierarchy: Flat

. Message Switches (MSs) -~ |
Shared Memory

MS e i o mg --------- R ;1.

Links

ao Processor Elements

-

Leason + Shae 312

Training Matenial Oniy Version 1.1

MAP s R &
#1 MAPCI R » XAC % %2 MAP #4854 5T X sUE 3R Skt -
[OP e 7 /8 packlet {5754 ABWKRMI% » ko =425 IOP ¥0% - A) -

Disk #o tape Tk & % i, Cbsy

AT % MAP &R 4B R85 8
—I0
—Disk
—Tape

33



L
N Qﬁ-é.TEWOR KS

Sample XA-Core Release 1 Shelf

06 08 10 12 14

04

4+1 SM cards
1+1 PEs

05 07 09 11 13 15

43

HOLYNINY3L

d1LH \ OIWO - dO1 ™Y
HOLVNIWNY3LS

adey \3s1a -d01

" HOLYNINHIL

HOLVNINH3L

HOLVYNIWHAL

 HOLVNIAYHAL

HOLYNINHIL™
HOLYNINYIL ™
HOLYNINUIL

HOLVNIWY3L "]

HOLVNINHIL

HOLVNIWIL
T ws
HOLVNINHIL

HOLYNIWYIL "
4114 \ DIND - dO1'™Y

mOPﬂZ_EEW._.

adeg \¥s1q -dOj

HATI |

13 15 17

1"

09

05 07

03

01

06 08 106 12 14 16 18
varslon 111 Lesson &

04

02

Shae 113

Trawsng Material Only

B 43

Sample XA-Core Release 2 Shelf (plannedy NORTEL =

6+1 SM cards
3+1 PEs

13 15

11

05

a3

[ wis

4ILH 1 OO - doI

HOLYNIWHAL &

| HoLYNINHEL!

nes

ade] \ysig -dol

HOLVNIRHIL

3d
HOLYNINHZL |
e
L uorvNimuay

HOLYNIWNYAL

d1LH \ DIND - dO1

IS

o
=1
L]
c

HOLYNIWHIAL

03 05 07

01

04 06 08 10 12 14 16 18
Version 1,11 Lessor 4

02

Siigte 115

Trawung Material Onky

B 44
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- NERTEL
Sample XA-Core Release 3 Sheif (pianneq) N& RIEL
5+1 SM cards 04 08 08 10 12 14 18 W
4+1 PEs gz 05 07 09 11 13 15 | »7
g — G Basis for
. ; f b MAP
; z = x % screens
-_ e in this
] g e _ EI §§ lesson.
= . HEIR
— ' 4 PN x' -H.. p i
FRONT 'é cc g o -5 n:g'
- f O E O ; L O
B aE g ar
ER HE HE BHE
o E = = ) =i - ]
5 MEE HH HE
E = f =] - == =1
0t 03 a5 07 03 11 13 15 17
02 04 06 og 10 12 14 16 18
Traming Mareral Only Yersion 1 11 Lesson 3 Shde 118
[ 4-5

4-3 £ B 4-5 & XA-Corerelease 1 ~release 2 ~release 3 #E 22 A8 4% 48 8 » 45752 MAP
A% % BE 4% o release 3 shelf([8 4-5) > & T ¥ 8h 742 » 45368 32 TOP system-busy
RIEHEREREAER



MAPCI;MTC;XAC (conra) NEIRTEL

NETWORKS™
/@ug 10D Net PM CCS Lns Trks Ext.APPL\
MScomm . . - . . . . - .
Fromt: 111111111 Rear: 111111 SM PE IO PKLT
123456789012345678 456789012345 . . IOPEL XAisol
emenammame =y Seamaeaama=. 0012
k-

(:I'he information on this MAP display\
is common to all MAP displays
in the XAC subsystem.

You will learn about the display
\Iater"in this lesson. .

XMAFPQ -
Time 13:12 >
Training Material Only Vargion 1.1t Lesson &

] 4-6

Shda 119

e CL R RSN TH4
MAPCEMTC;XAC
B R AERhoE 46 © BALATASE R B XAC

ERARMR G5 E51154 3-10 Tk MAP &R > BERASIRRLFIE
AT 5 A2 EAbIE XAC & R ALIABNIE 4 AR RER ARG
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MAPCI:MTC;XAC Navigation Command 2: Card_ N&RTEL

(Exampie 1)}

NETWORKS'

04 06 08 10 12 14 16
03 05 07 09 1t 3

wd
o,

T

IOP- CMIC { RTIF

*

IOP - Disk\ Tape

ol 03 05 07 09 11 13 15 17
02 04 06 08 10 12 14 16 18

Shaa 121

Tramning Material Onky Vermon 111 Legson 4

B 4-7

CARD #54

%o LR - fRER

18838 4447 slot 4 2 FRU system busy

3 R i 3 B H

W F BB 80 MAP & k44t % 22 busy - test and return to service
Al A CARD 364 - Card4 R
5% ¢ Card nn(slot#) s(side) p(position)

Him Al R248F s BT°RR” p AU KL
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MAPCI;:MTC;XAC Navigation Command 2: Card_N&

RTEL
NETWORKS

(Exampie 3)
’ 08 10 12 14 16
‘ o7 09 11 3 15
B
&=
ls
éﬁ
s

10P - Disk ] Tape

E

ZH |

01 03 o5 07 09 11 13 15
02 04 06 08 10 12 14

17
16 18

Training Material Cuty Version 1.11 Legson A

Slida 123

& 4-8

o BB fsrpETfad slot 17 » I0P k7 2 packlet 5% » £887 H g td i T4t

NiCad 17 F U

38




MAPCEMTC; XAC; 1O (conta) NERTEL
NETWORKS

- Megsage: Switches {MSs)
Shared Memory

e

s Processor Elements

@@SV] ot i P Input/Output

Training Materizt Ondy Varsien 1011 Lessgn 3

& 4-9

IO MAP Level 88574 10P & Hp7/& CMIC ~RTIF ~ DISK ~ TAPE 2k 88 » 324 E
Bl 2 FEaela s 4] ¥ 3t IO MAP Level 2 3867 BapolA— R REIOP B
P30 P28 .34 system busy 8§ T 5 L& B % Ak Chsy -

— 48 CMIC packlet =X TOD
g CMIC link

RTIF packlet

—48 RTTF port

8% XA-Core #F MS ~ RTIF 2@ EF| 2 — %k

39



MAPCIMTC; XAC;10 (conta) NEIRTEL

E
NETWORKS'

s .
(Caaco ms 10D Net PM CCS Lns Trks Ext APPL

M “Alarm- Banner '
' : SSSF Area |
Front: 111111111 Rear: 111111}jsM PE IO PRLT
123456782012345678 456789012345 N . IOPfl Xaisol

SEA: . emmeea—<e—2 =+ S—e—e...-.-.}§0 O 1 2

Dep: 1 : 7
* , Shelf Layout g\rga .
Slot: Side: Status: .Packletg—ﬂpper: Lover:
2 Front . Tape . Disk
17 - Front - |OP Status: ’I‘ape . Disk .
C 4 Rear S RTIF C CMIC C
15 Rear - RTIF . cMIC .
pee ]
Time 13:12 > J
Trawning Watenal Oniy versien 141 Lesson 4 Giige 128
4-10
d5 CI Level &2
MAPCIMTC . XAC;IO

A E 4-10 2SR T  BAMEA XAC FA AR T 0 level

40



MAPC;MTC;XAC;10 (conta) NERTEL

NETWORKS”

I0D Wex M GCS Ims Trka m

MS TOD Net ¥M CCS Lns Trks  Ext APPL

Alarm Banner (System Status Area) shows for
each SuperNode subsystem with a fault

« An alarm code
* The alarm severity code

Trawwng Matenzl Only Vergion 1 1t

& 4-11

L.essco 2

Bude 127

Alarm Banner
R BEREFREF ZF)
%-—5’”! %] DMS SuperNode #258

% g8 LR @lam code) » FE FHREEE  ATBARAESE
F= ’%ﬁrﬁﬁéﬁ

% E A a5 (alarm severity code) » T AR A4 AEL T ¢
— 72 & (blank)=minor alarm 2, no alarm
—M=major alarm
—(C=critical alarm
B 4-11 257 XA-Core % %5 Mscomm Major alarm » XA-Core Maintenance
Marmual(297-8991-510)22.84 & L4775 5 L RAEHAF E



MAPCI;MTC;XACGC;10 (contd) NEORTEL

E
NETWORKS®
f,-;c-..\? IOD Nat -PM- OGS Ims Trke Ext AEPL

SM PE IO PELT
N . IOPEl HRisol
o o 1 2

SSSF (subsystem status summary field area)
Shows for each category of XA-Core FRU with a fault:
« An alarm code that refines the XAC subsystem alarm

« The number of QOS cards or packlets

Trawing Matenal Onty Yersisn 1.11 Lesson 4 Shoe 28

& 4-12

SSSF(Subsystem Status Summary Field)Area
% — )7 vaf8 FRU #%8—SM ~ PE ~ TOP ~ Packlet
%7\ Bn ERROUE N
—-%é(dot)—%fﬁf?‘i%’é’_ﬁﬁlﬁfﬁ
224k 78 (alarm code)—F £

% = 588~ out-of-service(OOS) = B 443 H
SEFERT
sa4z47 PE 2% SM % OOS
—48 IOP % OOS - alarm code * IOP{l
— 4@ packlet OOS » {8 packlet &% A SSSF alarm code » 122 % &
& 264 alanm code 857 © XAisol

42



Shelf Layout Area
Status and Dependency Field
% —31 % Status(Sta) field » stA3ER B packlet » £ status code &4 F 7
g

—Blank=jt slot k% £AETERE > o0 =470 IOP 2 3 =48 slot
—Dot=F 48 £ F 4k
—Dash=th k2§ $54%
—I=% %2 in-service-tronble
—S=% 5% gystem busy
—M=%4¢ manually busy

% =% % Dependency(Dep) field > stAgi#2 4t IOP £7/& packlet 2 48 B & 21 »

HAfdoF :
—F=pt slot & — 185 # % IOP packlet £ R IE % 89 T Ak & (packlet &
I~C~S M)
—T=3k slot #—1B 2% P % [OP packlet %83
—Blank=TFFHz— :
- ¢k slot F & 10OP packlet 25 F 3 T4k
-3t slot & packlet
s F 0 42 48] slot4 2 E 4 B system busy © & —1B & F % £/ packlet RE
e B Eeys 2 TOP » 75 B IOP % XA-Core “—4#%% packeklet 2 85
Type field :
% =5 % Type(Typ) field » £f@ a4 :
— 2 FRA MAP B Rz BROLE] T A IO)ALLIEE
— 22 e3=tiTE B AL MAP & Rz FR(Lf| T 4 10)
setp] b 4 48 2 e ow IOP Arfedi &

—A{a) slot 2 & slot 17
—#1al slot4 A& siot 15
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Y Traimng Matena Onty Verzion 1.4t tussen 4 Shde 132

MAPCI;MTC;XAC:IO (conta) NEORTEL
NETWORKS
123&55739311234557& 4567830%2':!55 .. TPfl Xhssol |op Status (cont,d)

Da ammeeasmn s Heameiimem,
: £

- -
Sider BStatuss -Packlevu-Uppart
-Front TApe *.
Front '
Rear

e,

Status: Packlets-Upper: Lower:
S Tape . Disk .
. Tape . Disk .

8 RTIF ¢ . CMIC C

' RTIF . CMIC .

Gr—— ———

10P location and status Packlet location and status

4-13
10P Status

I01evel 81,4 10P &R EARR packlet ik A& &3 - BFH 7 B4
—IOP Fr42 2 slot number
—IOP AL ZAR(ATH4AA)
—IOP Z 4k A&
—IOP =z} 7 packlet % #%
—IOP 2 _E 7 packlet #k RE
—IOP 2 F 7 packlet 2 #%
—IOP 2 F 7 packlet #k &

T H4knE sk XA-Core FRU # s, n-service trouble
—Firmware errors
—CRC errors
—Module Information Memory(MIM) Faiture » MIM % ROM #4 X #45- ¢ 32

# FRU & 43% ~ PEC RAB5| E48 T4

—REHHBEREE
— e} BRPE g8 3%

44



—SM card # & # %2 memory module
LEF:

— 3765 4 18 JOP & ZBl.L % 145

—ATal slot2 & slot17 2 TOP i T4k » i34k JOP k7 i Tape packlet »
T4 % Disk packlet » #E.% T4k

—4&17] slot 4 2 IOP % system busy 5 | e &7+ 75 2 RTIF packlet & F 7
Z CMIC # 5y, Cbsy

—#44a] slot 15 2 IOP &#7/& RTIF ~ CMIC #4iE% T4k

45



MAPCI;MTC;XAC;CMIC (conta) NQORTEL
NETWORKS

4 . Message Switches (MSs) -
Shared Memory

4 II'IIII"
binks || 1] B ———3
ad =.. - - Y] - - ' ";
y

Continuation of KBRS
original fault scenario

Siigle 135

Training Materia] Ordy Yeraion 111 Leasgn &

4-14

CMIC MAP Level
CMIC MAP Level 2,4 : CMIC ~ CMIC link ~ TOD
RESENE 7
SEARATIEZ Rk » B TOP system busy 4£43 F 3] 704 5z 2 Cbsy

—1 48 CMIC packlet & 3 TOD
~2 #& CMIC link(2] MS0 & MS]1)
—1 48 RTIF packlet
—2 48 RTIF port



MAPCIMTC; XAC;CMIC (contq) NERTEL

NETWORKS®
XAC ) MS IOD Net PM CCS Ims Trks FExt APPL \
MScomm . « . . . . . . .
€. CIET '

Froont: 111111111 Rear: 111111¥SM PE IO PRLT |
123456785012345678 456789012345 TOPFL XAiso]

01 2
SSSF Area

Sta: 0

et L el e T s
n: Shelf Lavout Area r
oy : * * |

Sleot: Side: Packlet: Status: Link(0: Linkli: TOD

4 Rear lower C o) C C

15 Rear lower . . . . p
CMIC:

XEARPD
Time 13:12 >

B 4-15
£ Cl 2 FéEA
MAPCIMTC,XAC,CMIC

TER B2 BRET > REWHF A
—Shelf Layout Area 2 Type ## > CMIC 474 1] slot 4 & slot 15
—CMIC R E5#Z B LB F FH 2 54E)

47




MAPCILMTC;XAC;CMIC (conta) NECRTEL

NETWORKS'
INC M3 ICD Net PM CCE Lns 'rzm‘m‘mn.";

CMIC Packlet Status

Fromts 111111111 Rear: 111111 .- 7% - 10 PRLT
123456789012245678 356789012345 . . I0PEL XAisvl
cviammimy vy Breweseymemo 000 L7 2

r X .

- 8ide:  Packlet: }
g 4 " Rear lower C o C C g
i 15 Rear lower . J
% )
» CMIC packlet focation and status e CMIC link »TOD
status status
(ports + cables)
Training Materio! Only Versson 1,11 Leseon & Slida 138
4-16
Packlet and device status

4o L& 0 42 CMICMAP level & F » & —i 2,4 CMIC packlet & & device 895
oo BE T
Slot number
Side (front or rear)
Packlet 43 & (upper or lower)
Packlet 4% 8&(dot,I,S,C, M)
Z MS #4 link 0 #k #&(dot or C)
Link gy CMIC packlet 4245 CMIC port~CMIC 5k45% % 48445 MS paddle
board £ 48,5,
2 MS 4 link 1 gk #&(dot or C)
TOD % #(dot, 1, S, C)
518 CMIC packlet #2474 —18 TOD » 448 MS paddle board 7244
=48 TOD » 4£4—18 TOD # R AL 4 & £ XA-Core TOD alamm >
CMIC MAP level #4557 %% & XA-Core TOD 2 178

48



MAPCLMTC; XAC; CMIC (conva) NEIRTEL )
NETWORKS

~ Message Switches (MSs).

e e A o e ———r

Shared Memory
MS ! h L?—g h_?_:gllll:aclu y i
Links  —  E— g .
9 ad ‘ < T ; :
i’” Eﬁ ‘PE Tl e

Comparison
Fault Scenario

Tratmng Materiai Onk Wergon 1.11 Losgan £ Siide 130
G ¥

& 4-17

&+ CMIC 225 TOD %4 system busy
—18 packlet #2&) device system busy BF3E R & B T 7 Ufr Z TAFAK &
—Packlet
— ¢k packlet 72 HAf device
— g & ok packlet 2 JOP
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MAPCEMTC; XAC;CMIC (conta) NCRTEL
NETWORKS'

ﬁmc MS IOD Net. PM CCS Imns Trks Ext APPL

Front: 111111111 Rear: 111111 SN PE I0§ PRLT
123456789012345678 45678%012345 . . . fTODE]

Amm ey, =, m-'.—....-.—. 0 0 0 ‘ 0
* T o
Side: Packlet:| Status: § LinkO: Linkl:| TOD
Rear lower § . . . S
Rear lower :

/

Traitiivgg Materw Otfy Vergion 1,11 Lesson & Shcte 131

& 4-18

#tl] 73 TOD #esie CMIC MAP level 898 #8857
1 18} TOD system busy
Alarm banner # 3, TOD alarm
Shelf Layout Area 28571%18] slot 4 —18 packlet % Fault
SSSF area # 37, TODA
2k TOD fault 37348 £ 4R 28
—CMIC packlet 473 % in service
—SSSF area 2 out-of-service E-52 8 B 1548 4 O
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MAPCI;MTC; XAC;RTIF (contq) NEIRTEL

NETWOCRKS™

IOD Net PM CCS .Ins Trks Ext APPL\

Frbnt_: 1111171111 Rear: 111111 SM PE 10 PRLT

123456789012345678 456789012345 . . Iopfl XAisol
e = Be=imiiaa=.—-. 0 0 1 2
-
. . * -
iSlot: Side: Packlet: Status: Local Port: Remote Port:
4 Rear Upper c c ' C

Rear Upper

AP0
Time 13:12 >

Traming Material Oniy Version 111 Lesmen & Shde 132

& 4-19

Whe RF—FHBAEBSSEEER - £CI 2 TN
MAPCLMTC:XACRTTF
MAP Z-74o L1 » B2 7 5% T4 Packlet Status B 3.2 4h » SIAT B4GE TR

RTTF Packlet and Device Status 24 6 1B -
Slot number (4 74 RTIF 2 IOP Frt slot 41 E)
Side (# %3k RTIF 2 IOP Arfefic & © front or rear)
Packlet position(RTIF 42 IOP Z A% & - upper or lower)
Status (RTIE)
Status of local port(# Z. local reset terminal : dash,dot, L, S, C and M)
Status of remote port(3#% Z remotel reset terminal © dashdot, L, S, C and M)
shds] ¥+ RTIF frnd44a) slotd & slot 15 > slot 4 _E 77 RTIF packlet & £ local port
remote port & Chsy
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MAPCI;MTC; XAC;DISK (conta) NERTEL

E
NETWORKS

Caaco Ms IOD Net PM CCS Lns. Trks Ext APPL -
MScomm . . . . . . . . .

Fromt: 111111111 Rear: 111111 §M PE IO PRLT
123456789012345678 456789012345 . I0Pfl Xaisol
cmmeeimmame m. Smumaiiema=. 0 0 12
F
.o [ 3

-Side: ‘Packlet: Status:
Front Lower

Front ‘Lower
Time 13:12 > /
Traimung Materal Onty Version 1.11 Lessona Shde {&%
4-20
Cl 2T
MAPCIMTC; XAC;DISK

MAP 85774 F 8 » DISK AT slot 2 & slot 17k e B) » Bk F A ER
T4 4% disk status information : 2 {8 disk gk LE% AR slot2 and 17 2 F
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MAPCI;MTC; XAC; TAPE (contq) NERTEL
NETWORKS
CXaco Ms IOD Net BM CCS Ims Trks Ext APPL
MEBcomm . N . . . . . . .
Front: 111112111 Rear: 111111 8M PE IQ0 PRLT
123456789012345678 456785012345 . I0Pfl XAisol
StAr . ammcnem—e—a —a S=,—..,.=.=. 0 O 1 2
H F
: * *
iot: Side: Packlet: Status: User Name: Drive:
Front Upper XMAPO Mounted
Front Upper Unmounted
ape:
Training Materisl Only Yersion 1,11 Lessorn & Shidze 155
& 4-21
ClzFén
MAPCLMTC; XAC;TAPE

MAP #54u F 8 - TAPE Sy AT slot 2 & slot 17k Arfef 8) » ek F H BIR
= 4% tape status information : 2 18 tape ARSI » A7t slo2 and 17 2 k5 » slot 2
Z_tape w4 B XMAPO #i47 F 3 14F °

—F 48 sk (physically mounted)

—HRIF 2T TS T(mounted)st



MAPCEMTC;XAC;PE (conta) NERTEL
METWORKS
CxacomMs TOD Net PM CCS Ins ‘Trks . Ext ' APPL
MSomm oL e - - . e . . .
Fropgt: 111111111 Rear: 111111 sM PE IO PKLT
123456789012345678 - 456789012345 . . IOPfl XAisol
Sta: . .m—slem=e= =, Brlmase.=.~. 00 1 2
B Dep: ' F
8 v *. * * *

A PE:

/

Yraimng Marterlal Goty Vergion 1.11 Lesson & Shoe 157

& 4-22

MAPPE level %% 28740 1 8 - 3718 slot4 ~ slot 12 ~ slot 14 & 4% 48] slot 6 ~ slot 13
%A —1E PE(Ck FRAALE) » 34531852 release 3 2 XA-Core » 25 5% release 1 » B[R
e ATl slot 4 ~ slot 16 % PE
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MAPCI;MTC;XAC;SM (contq) NZ’EE%—ORK :

yont umari :ipill SK FEIC LR |
% 12345578901.2 4;‘773 456789012125 . IQPfL Xaise
leca: . omliiememl -0 @-lelll-e=s DD 2
r

SM Status

g sukw

 Shysical: 2688 Usesble: 2688 Availchle-
EVNC ace; cuplax

! SYNC State: duplex

[ 2688 2688  aAvailable: 512}

J

‘N’ SM cards for engineered capacﬁy ‘M’ SM cards
x 2 for for reliability
redundancy |} ; '

Twelve
32 MB
moduies
| per SM card|

Physical 4———} 384 MB X SM cards not 00S
Useable <y 32 VB X SM modules not O0S or Spiit

Tratning ®Matenat Only Version 1.11 Lesson 4 Siide 167

4-23

MAP SM Jevel &R 4553 35T 4o LB » ATMa] slot 7 ~siot 8 ~slot 9 & 44431 slot 8 ~slot 9
slot 10 ~ slotl1 &% —18 SM(k Frfefr &) - 352 release 3 2 XA-Core » 755 release
1> B R AEAT{a1 slot 7 ~ slot 8 ~ slot 10 ~ slot 11 B 44 4al slot 7 & SM( 8 ArH GSM 12
Fhk o B ETHRSM)

SM Status Information
B AZ IR SM ZKEE A
Physical memory=384MBx SM cards not OOS(_EE]=384MBx 7)
Usable memory=32MBx SM modules not OOS, faulty or split
Available memory=Usable NB—MB not used for fault tolerance, the image, and
call processing
Sync state
—Simplex : 1 18 $A_k 85 memory module £ redundancy

—Duplex
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MAPCI MTC;XAC;SM (contq) NERTEL
NETWORKS'

SM Status

Exampie 1

ryonca 1ltl11hll HGRLC: Lilil! S FN IQ PELT
123456789012345678 456785012345 . . 10LEL Yhis
P sca; . cemiieemies = Bmemeaiis-, 0000 L 7
- s

o, ree

reax
Physical: 2683 Useaple: 2688 Availabie. 51
SYNC State: duplex

Physical: 2688 H Useable: 2688 }Available: 512
SYNC State: duplex |

1 SM card

for reliability
All 7 SM card
are in service;

no faulty
modules

3 SM cards for engineered
capacity x 2 =

Physical 4—-—-——} 384 MB X 7 = 2688 MB
Useable el 32 MB X 12 modules X 7 = 2688 MB

Trainmg Matonat Only Yersion 1,11 Slge 785

& 4-24

LB AAE SM card #41E % TAEZ R,

Physical =384 MB per SM cardx 7 SM card=2688 MB

Useable =2688 MB(#& #0/% 2, split 2 module)

Available :
—Memory used for reliability=12 modulex 32 MB per module=384 MB
—Memory used for redundancy =(2688 —384)2=1152 MB
—Memory used for image=320 MB(#&#144 » 1 image K-> Z)
—Memory used for call processing=320 MB(#3HE » R E S E)

Available =2688(Useable) —384 — 1152 —320—320=512 MB

Sync state : duplex # 57&#%—18 memory module 347 47 % — SM card

redundant mate
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MAPCI;MTC ; XAC;SM (conrg) NORTEL

NETWOCRKS’
rromt Fiid Tk -
I 1234557395‘133{=575 4‘;7850&2345 . . I
: ::;: e et G002 SM Status
ey 2ss reve .
E  chysical: 658 Gseable: 2556 Awvailable. 1.2 Exampiez

SYNC State: 1

SYNC State: duplex |

[ Physical: 2688 || Useable: 2656 | Aveilable: 512]

1 SM card
for reliability
All' 7 SM cards

are in service;
1 faulty module

3 SM cards for engineered

Physical 4—-—-—-———} 384 MB X 7 = 2688 MB
Useable «fmmmmmdle- (32 MB X 12 modules X 7) - 32 MB = 2656 MB

Traming Mataniel Only Version 1.11 Lesson 4 Bide 188

& 4-25

EE % 7 3% SM card 34 in service » 124 1 /8% FE2 memory module :
Physical=384 MBx 7=2688 MB
Useable=2688 MB—32 MB(1 {8 memory module)=2656 MB
Syne state 2 81k ©
— 3 ph# 2 memory module % triplex module > 847 424% duplex
— Z ¥ 2 memory module 4 triplex module » 45 & 1 18 triplex

module #:4 H# B 2 memory module - 3f4% simplex module 737 copy

% 37 mate » Sync state #7854 s, simplex

£ i SMcard 5 - A4:4°F 20 244 copy 12 module 797 F 7 module » 45 #ti%

#2 % » Useable memory 24 32 MB 18 & 3 o
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MAPCLMTC;XAC;XACMTC NECRTEL
NETWORKS'

Ciagd Ms IOD Net PM CCS Lms Trks  EXt AP’PL\
MScomm . : . o PO e . . .
u LT ; ‘

. Fromt: 111111111 Rear: 111111 SM PE IO PELT
123456789012345678 456789012345 . . IOPEl xAisol

P e emmesemme=i =y Be,=....-.=-. 0 O 1 2

F.
- Par Minute: = 0 Total = 0
B .ast Image run ats 1999/01/18 20:53
B restart type = reload
x "Result = pass
B ast XAREXTst run at: 1999/01/17 00:00
RLast XAREXTst Type: full

Hiast XARExXTst Result: pass

_/

Lessgnd Sicke 189

Traiving Materiai Only Version 1,71

4-26

XACMitc MAP Level
XACMtc MAP Level 3244 T #1:&4F 2 B3 °

Trap status— & #38 % 322 5 M2 ¥ S S8 32 M BIE TR > G AL trap

Tmage test— B ATHE 2R 7 69 3R A% & image © PAERESER S HE3T
B3 HE 1K > image test 2 image & 7% A restartable ; R S EHEEHE
2z REX test 8% & $y3f7 image test » 4.7 F $yEH) image test

Routine Exercise (REX) test —REX test 7] #2458 ¥ s gk, » $UT74

B4 REX test 248 » REX test $4&F 6 # ; AH#T T EAR—K
B By34T REX test » .77 $8)A) REX test

XACMtc MAP Level & F 8740 L -
Trap status—Total Befd % Bafidh > 424 /5 B 37— R AR % _Fk restart
B ]
Tmage test—Restart type(reload, warm, or cold) » Result(pass or fail)
REX test—Type of test(base, full, all, SM, PE, ar IO) » Result(pass or fail)
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Sample XA-Core Reiease 3 Shelf (ianned) NKZRTEL

NETWORKS'
04, 06 , 08 10 A&
09 11 13 15 gSiMsnoton

e MAP

6+1 SM cards
4+1 PEs

| MAP status
: of Aslotsis
i adash {blank tor

| fixed configurations)

MAP
Status
of O
slois is
biank

IOP-CMIC\RTIF

tOP-CMICRTIF

o TERMINATOR

o TERMINATOR

10P- Disk \ Tape

SO ST———

| TERMINATOR "S-l
TERMINATOR "

TERMINATOR

|

Version 1.11 Lesson 4 Slide 172

] 4-27

LB A2 72 Release 3 XA-Core Shelf #%:% » H ¢ :
— LA AR R 2 slot #k4E > MAP status 4 % &(blank)
— AE AR 2 slot T 4E e RGN ERE > MAP status % —(dash)
— pAvg AL R 2 slot(SIM) & 18742 MAP 1=



% 5% XACMAP &4k R 8354

XA-Core Subsystem Menu Display
(NTP Excerpt)

oSO O

17 Indicat_,
18 Quary

1 Immge
12 RExTs&E_ -
13 RExInt_~
T -Adarm - -
15 . T
6. -

17. Indicat._
18 Quary

15 .7

16 - oo
17 Indicat_]
18 Query  —

14 Alamm:
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Demonstratlon Alarm, Indicat, and Query NQRTEL
, NETWORKS

Alarm__
Ind|cat
Query_
Alarm_ Alarm_ Alarm_ Alarm_ Alarm_ Alarm_ Aiarm_ Alarm_

Indicat_ Indicat_ Indicat_ Indicat_ Indicat_ Indicat_ Indicat  indicat_
Query_ Query_ Query_ Query_ Query_ Query_ Guery_ Query

Tranung Matenal Gofy Vergion 112

B 5-1

Lesson 5 Stde 152

L& &8~ Alarm ~ Indicate ~ Query #5477 # MAP XAC 7% Menu #u47
Alarm $54
—E g alarm 2 A E 0 47  alarm mscomm
— & 88572 alarm disable SA#AR F — 184k & 5.2 alarm (alarm £ MAP L R 4E
8257 1 18) > 5] : alarm mscomm disable
— & #) % F# disabled alarm » 5] * alarm raised
— 4% disabled alarm enable » 4] : alarm mscomm enable
— & &4 XA-Core alamm & : alarm all

Indicate 354
By
—fE B F4r & LED P ads 5| B804 F » 4] © indicate card 411
—ElRE 8 > TFD » 45 : indicate test4 r1 ; indicate clear 4 r |
PR D AZag ERELJE A OOS - PO RIR D | 48 - & 3% 999 o5
120 742
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Query 754

Beg: FIHERZTIIEN
—Product Engineering Code(PEC) &5 3%,
—Firmware version( #5358 4w firmware)
— FE MBI B (12 A type £-38F)

Fuf
—#H 4 prA CMIC packlet 4 & © query type io
—#% i slot 15 CMIC packlet 2 PEC : query card 1511

PR © AReY ERERET A OOS ; 4£A type S8 » R A packlet(of] 1)
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Demonstration: Bsy, Tst, and Rts (conra) NE&

RTEL
NETWGCRKS

Bsy_

Bsy_ Bsy_

Bsy_

Bsy_ Bsy_

Bsy ~ Tst ~ Rts 5§ 2772

Bsy 454

Bsy_.

Tst.  Tst. Tst. Tst. Tst. Tst_ Tst_

Rts. Ris_. Rts_ Ris_ Rts_ Rts_ Rits_
5-2

AT/% R LB

By ' % busy EA4Ek port ° ko * bsy 411 (force)

R -
— 7% busy

link & TOD

— & T | B84 & Fib —18 in service B » f&7%F 24 busy

SM card ~ PE card ~ 10 card ~ CMIC packlet ~ RTIF packlet ~ Disk packlet

Tape packlet

Tet 54

B &5 * Test E.5¢ 5%, Device(port, link, or TOD) ; ‘&42854% % in service BF » 347

non-destructive test » 3 % OOS » RiTeTeyaid

] tstdrl

Ris 354

B &yt B R port FUTREA retumn to service ; #] rtsdrl
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XA-Core Bsy, Tst, and Rts Commands NQRTEL
. . NETWORKS
in Troubleshooting

. Alarm Clearing and Card :
A <oy [l syss FRu

Not applicable

» Tst (run an in-service test) X

(FRU is 0OS)
» Bsy the faulty FRU X X
» Tst the faulty FRU X X
* Rts the faulty FRU X X
* Indicat the faulty FRU X X
* Repiace the faulty FRU X X
* Rts the replacement FRU X X

Tramung tizierist Dnly Version 1.12 Lesson 5 8lide ¢t

B 5-3

Bsy ~ Tst ~ Rts $54~F§ #- Troubleshooting :
# FRU % in-service trouble
— 5347 in-service test(Tst command)
— % test failed - B
-Manually busy the FRU(Bsy command)
47 OOS test(Tst command)
- 3%4# #k FRU return to service(Rts command)
— 3 BEgRAnAE » 588 card replacement procedure % 44 B.4%
# FRU % system busy
~~Manually busy the FRU(Bsy command)
— 347 OOS test(Tst command)
— & 84# tk FRU return to service(Rts command)
—EBgin e » 48 card replacement procedure ¥ 3 Ba¥
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XA-Core Bsy, Tst, and Rts Commands NQRTEL
0 - NETWCRKS
in Troubleshooting (cont)

Tst Bsy Rits
CPs X X X
Packiets X X X
Ports X X X
You cannot > Links X
Bsy or Rts
aLinkora TOD weemp | TOD X
No OOS tests

Traming Matenst Only Version 112 wesson 5 Shae 182

&l 54

% DMS SuperNode 2z System Busy(SysB)it.#4F troubleshooting B » — #1477
SERLLZE & card list » B4R card replacement procedure £ 3£ E 52

—Busy 3t 4(Bsy command)

—Rum an OOS test(Tst command)
127 XAC subsystemn 347 E] 4% 35 B840 R € & 4 card list » #b75 B XAC MAP level
ERELH G E N
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Trnsl Command: General Information N@RTEL
NETWORKS®

Trnsl_ Trnsl_ Trnsl_

Training Material Oniy Verson 112 Lesson d Shige 182

55

Tmsl Command at the SM Level
hEE ¢ B57 SM card 5B memory module Z #8444 5k(16 iE4ir)
gifp) * tmsl 7 £
A E SM card 4% tmsl > #T 4% @4 triplex memory module 2 SM card

Tsl Command at the PE Level
HIKE * B~ PE #4F4a )8 A 42 X 2 memory usage
#H CARD %%t - ¥ 85~ 8 18 memory module(module 0—7)Z A2 44 ~ &
FALHE(16 M) Bk A(in use or spare)
%45]  trnsl card 4 f

Tmsl Command at the CMIC Level
hAe | BEAE R CMIC link 2 MS configuration data
#)  msl4rl
) o 4% Timsl A7 O0S CMIC packlet » #4887 B £ Mk Mz i m it
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CMIC Links Viewed From the Rear ofa NERTEL
SuperNode (SN) NETWORKS
30 31 (physical)
o 30 21 (physical)
MS 0
™
1~ 1
0 0
15RL 4RL
CMIC packlet CMIC packlet

B 5>-6

kB 2 CMIC packlet #2 MS OC-3 paddle board Fl2 % #&:24% > Tmsl 454 #75
18 CMIC link =

—3%link i2 2 MSO % MS 1
— 42k kink 2 MS OC-3 paddle board 451 %( % #8857 % logical slot number »
£ 84 B % logical number #m 6)

—Fixed configuration data : & #2248 48(CMIC packlet OOS 852 8857)

— Actual configuration data * B %2 42 A&(CMIC packlet & OOS B2 8857)
MS shelf 7 & 2 0( 7 % -—18 shelf)
MS OC-3 paddle board R portQ > port 1 R4E A

Route Command at the CMIC Level

e * B~ CMIC link #f—18 % primary 2 secondary > primary link {123 5 &
ikt » secondary link {%.3% maintenance and link audit message

$545) : route4rl

R © {# A Route 35485 CMIC packlet 5448 % in service
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Image test
Tmage % B2 201582 88 » image test 5% % image &= %42 & restartable
4T image test BF » XA-Core 4 4 virtual active and inactive sides > i@ 4oF -
— i & 4 memory module 457 % active A& mactive module » SM 24 simplex
mode EA4F
—1 41 PE F5&645 mactive SM module - %3 g, virtual nactive side * 7 1 48.PE
A active SM module %8 5z, virtual active side
Image test 4t inactive side #4T » JLBF :
—inactive side 47 restart(warm or cold or reload)
—inactive side }#§ image test 4 F% £ active side » -B-dy active side /1% %

XACMtec MAP level
4T image test 55 SM modules 5478 2 duplex

Image Command at the XACMtc Level

— B~ TR IR BT image test . restart type
— P 2Tk FE3HER4T image test 2 rtestart type
— FL ) &) image test(s4 78 3842 restart type)

%545 © image query
RExTst Command at the XACMtc Level

— 85T Fk REX test 2 &%

— 885 k% REX test 37,2 emor 2

— P REX error count

— B F % REX test » s478:1%4% REX test type

-Base
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-I0

MR -
— & REX test .87 * % 4.8 #3147 pre-check » 2 CMIC link 7R4&= CPU
loading #2:% 40% + REX test }§ R €8T
—REX test —=k R #—18 O0S BB &7
gifs)

— & bk REX test 2 &%  rextst lastresult

— 3%t REX test threshold : rextst threshold

—#5E F = REX test 2 error count : rextst count

— 347 full REX test 24754 REX test failure alarm : rextst run full
— 347 1O class REX test B Z533 4% | rextstrun io

RExInt Command at the XACMtc Level

— #A:7438 REX test schedule 2 4 &
— ¥ 2 schedule REX test class
— & ¥ schedule REX test class ZF82%44
FResl -
— &7k P 2 REX test #2465 28.45 R 2 85 H(F] £ 24 table ofcvar 2z
noderexcontrol £+#%)
— &54: REX test B+ aT% 4% REX test(+74# B Cl-level 454 rextest)
— #& 7% Disable or enable node REX test(?] £ 2 table rexsched)
gits
— 3%t =k Full REX test 854 : rexint status
— ¥ % ¥ 8 REX test  class ! rexint setday mon full
— & F ¥ 10 REXtest % class & F83%{& * rexint clearday mon

Format Command at the Disk Level

—Format disk
— 2 p format 2 disk 4% volume 2, ITOC(Image Table of Contents) & s
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o
Fecsp] -

SRR EENE
format 17 £1
4# B Route 3542 AT
—WiFR disk )ATA volume
—Manually busy the disk
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%% XA-Core Data Tables

A8 87 XA-Core . table 7 =& : table xashelf & table xacinv » 5-H| 44T
Table XASHELF

Table XASHELF—Example NORTEL
NETWORKS

Table XASHELF displays frame and shelf location fields
used during initial installation.

XASHELFK FLOOR ROW FRAMEPOS FBTYPE FBAMENQ SHELFHT

e e T T e i 7 8 A e oy e iy i . e 2 51 i 42 8

This tuple shows that Jgimﬁl%nn IE };i
XA-Core Shelf 0 is located in a v e

FETEHEINTHI (T TR TR

DPCX cabinet. The DPCX is the
first frame (0) in Row A on the
first floor. The XA-Core shelf is
in shelf position 0.

IHEEREERE]
pt | XA-Core
T

Training Materia: Onty Version 1,16 Lonson 6 Shde 220

6-1

Table xashelf 4u_F ] A7 » &40 8A0 T -
XASHFELFK —shelfkey
FLOOR — e
ROW — {2 453k
FRAMEPOS — #2E E4F69 40 B
FRTYPE— #4222, * k4] % DPCX(Dual-Plane Combined XA-Core Cabinet)
FRAMENO—DPCC #224%%%
SHELFHT ~shelf position
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Table XACINV

Table XACINV—Example NQRTEL
NETWORKS

Table XACINV displays card slot location and product
engineering codes (PECs). This table is used to
provision cards.

__________________________________________________________________________

2 FRONT IOF NTLXO03BA TAPE NTLX07AA DISK NTLX06AA
4 FRONT : PE  NTLX02AA
7 FRONT o SM. NTLX14CA
8 FRONT SM NTLX14CA
"1 10 FRONT . ’ : SM  NYLX14CA
1 11 FRONT : ' R SM NTLX14CA
17 ERONT IOP NTLX03BA TAPE NTLXO7AA DISK NTLX06AA
4 REAR IOP NTLX03AA RTIF NTLXDSAA CMIC NTLXOSAA
15 REAR [OP NTLX03AA RTIF NTLXO08AA CMIC NTLXOSAA

This tuple shows that an IOP card is in slot 2,
located in the front of the XA-Core sheif. The IOP
card contains tape and disk packlets.

Lesson Shde 221

Tratning Matenat Onty Version 1 16

& 6-2

Table XACINV 4w b BFf= > SAMSET B4
Slot number and position

Type of card or packlet
Product engineering codes(PECs)
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FtFE XA-Core OM and Logs

Operational Measurememt )
DIMS SuperNode % %5 P38 2 &7 A& 2745 %(peg and usage counters) i &
Operational Measurement(OM) data :

Peg counter 345 B8 A REBLUMER MR B EEE » ko ©
— XAPE(XA-Core PE fault)

—XAIOP(XA-Core IOP fault)
—XAMWINI(XA-Core Manual Warm Restart)

Usage counter e85 584 B A 5 oM H R I0H2 5555 » fldo
—XAPEMAJU(XA-Core LowPE Major Usage)
—XASSMPXU(XA-Core System Simplex Usage)
—XASMCRIU(XA-Core LowSM Critical Usage)

# MAP F » &2 omshow xacore holding ] % 2] 7 XA-Core &5 OM

XA-Core OM 4 Zvad& R AL ©

FREE
— XAIOP(XA-Core I0P Fault)

— XADISK(XA-Core Disk Faulf)
— XAPE(XA-Core PE Fault)

R BB E) > Bl
—XASWINI(XA-Core System Warm Restart)
—XASCINI(XA-Core System Cold Restart)

REX test » f5]4a :

—XARXRTIF(XA-Core REX RTIF)
—XARXTAPE(XA-Core REX TAPE)

AH TN EEREX TN 4o -
—XASMCRIU(XA-Core SM Critical usage)
—XASSMPXU(XA-~Core System Simplex usage)
—XAPEMAJU(XA-Core PE Major usage)
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Log reports
XACLog £ 24&
Information log— 3248 S04k B3 F 3, » @4 alarm clearing ~ configuration
change - status report %
Action log— % % #48 1k W56 & 4 action log » 3234 55 B Bk & 41 R %4 5
3o RARERFERENE:
~Critical alarm condition™**
-Major alarm condition™*
-Minor alarm condition®
-No alarm condition ~ No asterisks
#MAP F - 42X logutil:open xac 7T #:4% xac logs » H & !
-300 5% % trouble logs
400 5% 4 service summary logs
-600 A7 % other information
-800 5% % threshold logs
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% AF XA-Core Storage Device Utilities and Commands

DISKADM 454~ ,

shik © BiEy ~ 3.2 R %28 DISK(X volum 2 ##)

3EkE4)  DISKADM  F17L(% F17L mgag#dn4T DISKADM #5 4
DISKADM 354~ R 4548 B # in-service disk » 37K 82,4 volume name > XA-Core

volume #k 88 R i & disk Z IREHE

DISKADM F 2454 : DISPLAYDISK(DD) ~ CREATEVOL(CV)
DISPLAYVOL(DV) ~ DELETEVOL(DDYV) ~ REINITVOL(RV), 7-itike T *
DISPLAYDISK(DD) : 7] #; disk 2 &3
DD FI7L
CREATEVOL(CV) * 4 disk #2£/3% volume
CV NEWVOL 100 FIFS (FTFES : Fault Tolerance File Structure)

A

DISPLAYVOLS(DV) : 3 ##7% volume 2 F 3

DV F17L
DELETEVOL(DDV) : #¢ in-service disk #2#|F4 volume
DDV NEWVOL

REINITVOL(RV) : # volume PIARA 4§ %% P sA 5% b volume {5677 3748 &
RV NEWVOL
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DISKUT Commands NEIRTEL

NETWORKS’

Access and manage files on XA-Core disks and tapes

Commanda Disk | Tape | Volume | Fiie

INSERTTAPE (IT) X

EJECTTAPE (ET) X

LISTVOLS (LV) X X

LISTEL (LF) X X X

DELETEFL (DDF) X X

RENAMEFL (RNF) X X

BACKUP FILE (BA) X_1aX X

DUPLICATE (DUP) X X

RESTORE FILE (RE) X X X

VOLINFO (VINFO) X X

W DISKUT includes commands for directories.

i These commands (SHOWDIR, WORKDIR,

P CREATEDIR, and DELETEDIR) are currently
reserved for billing server applications.

Trainowg Materim Only Version 1.4 lesson 8 Siige 31

& 8-1

DISKUT File Commands

UAF % DISKUT AR TR £ R4 #5554 5 A2 E(device) » £/
e 45 AT BT List File(UF)46 4 S5 TR EFES 3 B A B3R 454 R
#HA#DISK :

DELETEFL (DDF)*

RENAMEFL (RNF)*

BACKUP FILE (BA)

DUPLICATE (DUP)*

RESTORE FILE (RE)

DISKUT Tape Command
INSERTTAPE #54 * #§ati B ARG bR e oA 57T AL ARG
#5) 1 IT F17UTAPE WRITELABLE NEWFILES
AT AT
-Mount F17UTAPE
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% tape /v k. NEWFILES 4%

-FHtape FAAA R

-3 % copy £ tape
INSERTTAPE 35 4-% 278418 %4 READLABLE » 4% tape NZIEEBTH
1% A LISTFILE (LF) 3 SCANF #54-u1{# 4% F 42 @eaib &

THNE

. 2T 4% %% % volume fl7lrainl » BFHEARZE I {17}ramnl

0. 4% % exercisel copy £ volume f17tram2 : copy exercisel fl7traw2

3, sgpkaddeas A2 A exercise? | I f17train2; dup  exercisel
exercise

4. % exercise? B4y E tape fi7u t If f17ltrain2;it fl7utape; ba fiie
exercise2 f17utape

5. 4% exercise & volume f17ltrain Pk © If f17Itrain2; ddf exercise?

B. 1 exercise? E14E Z. volume f17ltrain] : re file f17train] f17utape exercise2

Cl Z 8 2 RIZR pRIE L

EERIEIEAS
1. copy : #84% £ copy EARF)#) device 2, F]— device Z AR F] volume
2. print : BAHEENZE
3. read : BUTHE

ey
]. change : # FHEZNK
2. delete : BIRAEEZNSE
3. edit : 5K BB RIALMER
4. file : A HBERAE R
5. input @ EAEE T AA—AT
6. save : BEFRIBEHHE
7. top, end, up, down, find, line, type : #4 % P45 5|4 B 49754
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SCANF Command
SCANF 2% 313634 £ 2669454 » ¥ operation 2R option £ 484 > 7 EIFFR
L IERE
Operational parameter :
brief * %1 A7 EAE R IR EH
full © Z|HATERE R W TR
copy : #&—1{B K % 1BAE £ copy £ HAE volume
delete : Wirx—1ER R
Option parameter
fromi : 3B3E4¢ index EAEPABZAEE
toi : BEZE index HAH()ERZAEE
noprompt : 7Rk #HEAERE FEATAE R
prompt : BUTATIEFETR
match © [E4H A5 LBZAEEIIT
nomatch : RRZ 5 - EHRF BT LBIAERIIT
name : {EE A SRR XA BIUT - SLARRFRETIART
notname : {EER A4 G RMEAT ZAE BT ) AR A B SRR

Tk
SCANF FULL
scanf fl7limage full : %|# volume f17limage PI#% %2 34w &
scanf fl7utape full : %] a4 £l 7utape PIAE % 2 3 4o TANIITATER
DISKUT 2 F#47 inserttape 54~ 858 % ] — user)
SCANF BRIEF(f8#18)
Scanf fl7limage : %] # volume f17limage P4 £ & 16 347 index
SCANF COPY
Scanf fl7lpmloads copy fl7ltrainl fromi #0 toi #7 ° i volume
f17Ipmloads P9 index #0 Z#7 i& #4£ % copy £ volume f17ltrain](#& 16
BATEF)
SCANF DELETE
Scanf fl7ltrainl delete : M| volume fl7lirain] P45
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SCANF with NAME OPTION
Scanf fl17lpmloads copy fl7ltrainl name ‘s980221* ° A% il7lpmloads
M L4 $980221 A RABE2 4% % copy Z f17ltraini
note : # name % & FGH* » 7 T AIE—EE > * T AiEf[— 52

ITOCCI Command

LISTBOOTFILE(LBF) : ] # & A XA-Core ITOC 2, MS ITOC(Image Table of
Contents)Z Ff 4 image ¥ 5

SETROOTFILE(SBF) : # image #%8A ITOC

SETALR(SA) : #%¥ image 483% € & & 88 image file(ALR * Autoload

Registered)

LEARBOOTFILE(CBF) : 4 ITOC P9, image file %% » A8 £M G AR

volume » 12 €, & & 45 & 4 boot file |

ik L (A ITOCCT

Ibf xa: 7] # XA-Core Z bootfile

Ibf ms: #|#H MS 2 bootfile

sbf xa xaim6082197 cm 0 : 4% xaim6082197 cm # & A XA-Core
ITOC » 0 & 7# A ITOC F—B B(m A ALR file)

sa ms xaim6082197 ms : 4 xaim6082197 ms #3#% & & MSTTOC &8 &
WA image file

cbf xa file xaim6082197 cm : #H XA-Core [TOC + 2
xaim6082197_cm(E 5 2. 0b4g i1 K 4T list file)

cbf ms file xaim6082197 ms 7 MSITOC 2 xaim6082197_ms(%
K2 WA RETE EIUT list file)

3% XA-Core ITOC & MSITOC ¥ 24 E 54274 % ALR image file » & XA-Core
% MS Eign(boot)sF » ALR image file &8 £HAZAEE - F&kd ALR
image file 208 » A% @7 H AT —18 [TOC A non-ALR image file %
BLEy
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% .E& XA-Core Reset Terminal

Reset Terminal Function 1: Show the NKRTEL

) . NETWORKS™
Status of the XA-Core Processing Complex
Shared Memory
MS K'S E:E}%l!tllliﬁlllll
Links
q
PEL ..... y PE
Processor Elements

Each Reset Terminal
interfaces the entire
XA-Core processing

Two Local and Two Remote complex.
Reset Terminais
Trairing Materiat Goly Version 1.1% Lesson § Slide 277
9-1

XA-Core reset terminal #x% 5 % 77 ] 4 18 : local & remote reset terminal &2 48 » A
HEEH 4A "

1. 887 XA-Core 424 B 14K A8

2. ARABRBEEEZOAMNIDAS

3. RUFHEEMEXER

4. fe4¢ CM/SIM #s XA-Core Z cut over #§J3B/EA RN T A &,

HHE— © BT XA-Core #5A R IHK &

72 % 1&—18 Reset terminal %8 # %18 PE » Reset terminal 1) %8 & 2454
£2 » FTUAE — PE B A 4R F 4 reset terminal £ 4 alarm
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Reset Terminal Function 2: NORTEL
NETWORKS
Emergency Recovery

The Reset Terminal is the primary human interface for
emergency recovery actions.

Remote
Reset
Terminal

+ Restarts » Restarts
s Boot

Do restarts from a Reset Terminal only
if a MAP terminal is not available.

Training Material Goly Version 1.11 Lesyon § Side 278

9-2

Hie AR EEREEEIENAMNBAS
L AT 4 MAP 3, Reset terminal $147 restart » 12, 72 4544 Reset terminal #47 Boot
FEBST restart 2, boot » AFHIL E— & $3E E e 3t 488 Emergency

Recovery Procedure

31



Emergency Recovery (Restarts) "“‘""BE%ORKS-
Using the MAP Terminal

0o A £ !

R E
Traiging Materizl Only Yergion 111 Lesson @ Slide 278

9-3

% Bufrids MAP #3347 restart 15485 $h454- & VDU(Virtual Display Unit)4748 10C »
10C 3545452 MS » MS E4% 4 & OC-3 link 3% % XA-Core B3

82



Emergency Recovery (Restarts) NORTEL
Using the MAP Terminal (conra) NETWORKS

-DMS-Bus

Shared Memory

|

Ms |1,
Links

y@;,"4ﬁgﬁ

Processor Eiements

v Input/Cutput

Lecal and Remote Reset Terminals

Tratning Rateviai Only Verslon 1.13 Lesson @ Shge 280

7 94

J& XA-Core P&} » restart 354474 CMIC packlet %)% SMcard » B & & ¥ —18 PE
PTG e A

& & BT restart 8 0 B AL BHAREELRARE T IAF S EIEH MAP 3
AT restart » 3244 reset terminal F4T restart
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Emergency Recovery When Nﬁﬁm'ogxs-
a MAP Terminal Is Not Available (contq)

WSO

Shared Memory

MS
Links

. e
G-

Local and Remote Reset Terinals

Traimng Matersai Only version 1,31 Lessch & Shige 282

g 9-5

% %47 &g Reset terminal #4T restart 35 4-8% » $b45 4 &7 Reset terminal cable 4742 RTIF
packlet(IOP ) » #dg IOP %)% SMcard » fd3 £ — {8 PE STl €8y T4F
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Reset Terminal Function 3: Provide NQRTEL
Troubleshooting Information NETWORKS

DMS-Bus

Scenario
1. Both MSs go SysB.
2. XA-Core tries to reset the MSs and {fails.
3. XA-Core does a restart (includes a second reset of the MSs)
4.

During the restart, you have no access to the XAC MAP
levels from the MAP terminals.

Training Materiat Crly ¥Yarswon L4 Lesson & Shae 282

& 9-6

WREE T RS R A
BEUESARN, -
L =B MS €% SysB
2. XA-Core £ #5135 3k MS reset
3. XA-Core #47 restart ( €4 F —{8 MS restart )
4. At restart AR 0 &iEM MAP & A XAC MAP level
seBF XA-Core $2 MS B &7k 0 38 % & & 4 Mscomm 2 Critical alarm » # 2%
MAP #&&48 R > #4932 7T by Reset terminal J545 — 2k H 65 F 30
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Example of How the Reset Terminal NORTEL
Provides Troubleshooting Information NETWORKS

Logical
MS Card
“Slots”

Traimng Material Only Yersion 1.11 Lesson 8 Shde 284

& 9-6

L & Reset terminal 827~7 M MS Z T30 €% 5 7T 4£F kX card list> gbfs| F -

4 {8 MS 0 card 237,48, /& ¥ (messaging) & Ffl
—Card 24 ~ 25 % OC-3 # #&(paddle board) » Fr4% CMIC link
—Card 5 % mapper
—Card 3 % processor

gevg @ feé CM/SLM i XA-Core 2 cut over EARIBEAMNTA G,

#¢ CM/SLM #& 55, XA-Core 2z cut over I %4# F PC ‘% s, reset terminal » — & f& »

ITAEEB T
1. 4 XA-Core .48k

2. #47 MS boot 2 ( €44 cut over AT XA-Core & F A 4458 MS boot

AR

w

disk )
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User interface: Reset Terminal Display NORTEL
NETWORKS

Hex Field

Node

Load Name

Input Area

Tramng Matenal Qnty Version 1.11 Lesson Slide 288

& 9-7
Reset Terminal Display
Hex Field—00A1” 7 XA-Core 44 # HURIZ.T4F £.% K Bt/8.45 boot & restart
R g A #1L

Node Field —"XAC’ # 57~ Reset termmal 1-#:4F 5 % XA-Core
Load Name Field—45 7 B AT i\ 82 2 4%
Input Area— B REE NN A
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User Interface: “Commonly” Used NQE!TEV!;ORKS'
Reset Terminal Commands

. \Override:
\Boot
" \Restart

Dlsble
\Enable: - .

Confirmations require \YES or \NO

Trasning Material Oniy Version 1.11 Laason 9 Shee 2847

& 9-8

Reset terminal 154245 (72 E8ABE 412 Zm\)

\Override — 223147 boot 2, restart

\Boot— ¥ :&4Z45 & device » 4% A sk device P9z boot file B4 » & R iE4F device
% #4848 B ITOC M autoload file 48 » 4 : \boot (&8 ITOC) 2,
\boot 2 fu (4 tape)

\Restart— 3§ % % restart » FE2%{8 & warm restart

\Disable—#§ 37,4 zh %5 Disable - 5] © \disable autoclr

\Enable — #% 477 disabled z4 %5 Fnsable > 4#] : \enable autoclr
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User Interface: Simuiation of a Beoot NEZRTEL

NETWORKS
S

297-8991-510

, XAC RTIES \yes
CONFIRM (\YES or\WNO) ..

The HEX
field goes
blank.

About 45
seconds
later,

a progress
indicator of
rolling
numbers
displays in
the hex g
field.

Traunung Materiat Oniy Vergton 1.11 Lessan $ de 283

& 99

FEBELS)
& KA reset terminal #FA\override ~ \boot ~ \yes —iZ Bi541% & A B4
boot » pLEF AR BRL T
1. Hexfield 4 %2 % » Load name 3 % - sl 54354 45 R %
2. Hex field # 37844tz $ F(progress indicator) » #5 77 boot 1852
3. Status information #{ 3%, » 374 boot process #4/HR & 2 4 log » # boot %
B B NEEGRRIE A AT B S RE LS
-Boot # %2 PE & £ firmnware J &
-SSR ITOC #EZ# B
-F R4 8z boot file ( H F Device O=disk ; Device 1=tape )
-i#% Z MS z Out of Band(OOF) reset
-Cboot Z PE##
-BNTELLHE
-F RELE MS 2R
-8 MS @A L
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-$5-18 MS boot BRI HEF

B B¥ restart 2 AT
User Interface: Two Meanings for NQRTEL
11 . . ” NETWORKS
Active Reset Terminal
T ymgme

‘00A1 XAC load name ~RTIF>\ .

RTIF is active el K i

If you enter : T I AT DA
a backslash

then press
the RETURN |:
key....
Response means this terminal
is active for backslash command input.
Response does not mean this terminal
1 te acte on orl mut | o
Tralning Materiat Oniy Yerswon 1.11 Lagson 9 Slide 28%

9-10

#% reset terminal SENAEISHER\” > B F retum > & KRB RTIF IS ACTIVE” » BliE
BB HE ST H 2 EIAHR BASE8O95 4 — M E 458 reset terminal &R 7] B 84
IR BSARYTE 4 LAUT — RN A 5 "RA 4E cutover #] » A —&F reset terminal
T2 Cl354 » B AT reset terminal 42 CL354 » “F — 30K RIE
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Reset Terminal Hardware inierfaces NCORTEL
NETWORKS

DB-26 connector for

RS-232 or RS-422
{RS-422 not supported)

v

DB-~15 connector for r

RS-232 or current loop
(Y cable with two bulkhead appearances: DB-25 and DB-9)

Trairung Material Only verston 1.11 Lesson & Shge 208

& 9-11 Reset terminal % §8:% 3 5]

Troubleshooting the Reset Terminal NORTEL
NETWORKS

,
:Mode—m;- * '

Causes of Heset Terminal Problems
» OOS RTIF packlet or port
» Faulty cable
* Modem matlfunction
* Depressed HOLD key
» Terminal malfunction
* iIncompatible baud rates

Traning Material Oniy Version 1.11 Lesson 5 Siida 287

i 9-12
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Reset Terminal a8 R

Reset terminal 3, % JHR B H2 B

23 & 257 » MAP 4 RTIF alarm [OOS RTIF packlet or |[4#% 4 alarm clearing #2 5 %32
port (e BHER)

BE &84t » REX test failure Cable R B # 3% Cable

23 &9k » REX test failure Modem shEE &% | E KA modem

SRS RE Hold key #%##% Ti& |Ad#—R boldkey

ITHERSEFEBTREME $onlahe Ry | RRRFHSRR

BRI FRIBHE Baud rate <& # 24 baud rate > T83%/E % 9600
baud
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List of Acronyms

ALR
ASU
ATM

CBsy
CCs7
Cl
CM
CMIC

cP
CPU
CRC
C-side

Cu
D&T

DAT

D8
DISKADM
DISKUT
DPCC
DPCX

DRAM
EDC
ElU
ENET
F

FRU

Course 487

Autol.oad Registered

Application Specific Unit
Asynchronous Transfer Mode
C-side Busy

Refers to CMIC on the XA-Core
architecture diagram

C-side Busy

Common Channel Signaling No. 7
Command Interpreter

Computing Module

DMS-Core—Computing Module
interface Circuit
XA-Core—Core-to-MS {nterconnect

Circuit Pack
Central Processing Unit
Cyclic Redundancy Check

SuperNode Switch—Central side of a
node that faces the MS.

Within the XA-Core—The IOP is
central side to its packlets and their
devices.

Cooling Unit

Relfers to disk and tape on the
XA-Core archttecture diagram

Digital Audio Tape

Data Bus

Disk Administration Utility
Disk Utility

Dual Plane Combined Core

interirm naming convention for the
frame housing an XA-Core shelf uni.

Dynamic Random Access Memory
Error Detection and Correction
Ethernet Interface Unit

Enhanced Network

Refers ta the front of the XA-Core
shelf

Field Replaceable Unit

FTFS
FW
GB

|

10
10C
10D
1oP
Istb
iTOC
[TOCCI
JNET
L

LED

LM
LOGUTIL
LPP

M

ManB
MAP

MB
MC
MEM
MM
MS
MTC
NTP
OM
coB
00s
PC
PCI
PE
PEC
PM

93

Fault Telerant File System
Firmware

Gigabyte

In Service

Inpu/Output Processor
input/Output Centroiter
InpuOutpui Device
Input/Output Processor
in-service Trouble

mage Table of Contents
ITCC Command Interpreter Utility
Junctored Network

Refers to the lower packlet position
within an IOP

Light Emitting Diode

Link Interface Module
Log Utility

Link Peripheral Processor
Manually Busy

Manually Busy

Maintenance and Administration
Paosition

Megabyte

Message Controller

Memory

Moduie Information Memory
Message Switch

Maintenance level of MAP

Norte! Networks technical publication
Operational Measurement

Out of Band Resst

Out of Service

Personal Computer

Peripheral Component Interconnect
Processing Element

Product Engineering Code
Peripheral Module



List of Acronyms (cont’d)
Course 487

PMC Peripheral Message Controller

P-side  Peripheral side of a node that faces
away from the MS

R Refers to RTIF on the XA-Core
architecture diagram

R Refers to the rear of the XA-Core she

REX Routine Exercises

RTIF Reset Terminal Interface

RTS Return to Service

3 System Busy

SCANF Scan Files
SFDEV  Store File Device

SiM Shelf Interface Module
SLM System Load Module
SM Shared Memory

SN DMS SuperNode

SNSE  SuperNode SE

SPMS  Switch Performance Monitoring
System

S8SF Subsytem Status Summary Field
SW Software

SWACT Switch of Activity

SysB System Busy

TOD Time of Day Clock

U Refers to the upper packlet position
within an IOP

VDU Visual (or video) Display Unit

XACD Refers to an XA-Core disk on
architecture diagrams

XACT  Refers to an XA-Core tape on
architecture diagrams

XAC XA-Core

XACMic XA-Core Maintenance

XA-Core Extended Architecture Core

XAl Extended Architecture Interconnect
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&3
NTES ket

ARAREF EAXNBEZAZTHIR  AEALTXTTHEFH S
1@ Service Builder %# > HHERBTM  MFEMLEAT » BRCETZEE
REEAE - R RS BT R -

% — 4280 B4 3 DIS Super Node XA-Code 2483 » AR 73 4Lt B 4304
4@ - P& Super NodeXA-Code #2637 Super Node (WSIM 2 £ £ -
XA-Code 2 @B 2244 ~ XA-Code MAP #: 857 ~ 2 S4B Z A5 NARBIES B

» L& XA-Code TABLE ~ LOG & OM 3oz #23R, - #a4E 4 GO a4 T4k Fl= =18
fRAF A I A B Super Node XA-Code 28— /& egaaal > B SR A Ltk
Z B RHEERES -

2305
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