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Tower Ground Bar-TGB | RF cables
Main Ground Bar - MGB v
Fressesssressmecrennennnnny -
f | 16mm?2 Grounding Arrestor TXRX bar
! y Cable (GAWG)
somm2 somm2 | [
Grounding | | Grounding |
Cable + + Cable |
(1AWG) | ! =

L =

| Equipment Ground Bar - EGB

|
N

Central Earth Grounding Bar — CEGB

ANNRD DIV MPIND NIV :6 N

FCentaur

Centaur Digitizer (Data Logger) Titan 2 G Accelerometer Trillium 120 Broadband

Nanometrics 91990 9195X) 910 1998 :6 MON

RV50 LTE 4G Cellular Modem Juniper SRX110

09N YDIV NNVYPN TN : 7 9N

GNSS

Cellular GPS
Directional

NVIN :8 9N

Cellular Arrestor GPS / GNSS Arestor VSAT BUC / LNB
Polyphaser TSX-NFF Polyphaser DGXZ+06TFTF DGXZ+36NFNF-A

(SPD) RF 11985 05793 M0 :9 99N

GS Gamatronic Controller :10 99N
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Data Flow - 5°t99%9 15991 : 1 99N
DATA CENTER SNAPSHOT

""""""""""" Server BLUE i severrED i Workstations
(HP DL380 Geng) | (HP DL380 Geng) i (HP-Z640)

ACOUISITION-B ACOUISITION-R WORKSTATION-y1
Aas 3.11.1, ApolloWavetorm 215

WORKSTATION-y2
Atlas 3111, ApolloWavetorm 215

WORKSTATION-y3
Adas 3,111, ApolloWavetorm 215

WORKSTATION-y4
Atlas 3111, ApolioWavetorm 215

WORKSTATION-y5
Adas 311 1. AollcWavelorm 215

Networking Components

T VPN ROUTER
VCSAXxx {Juniper SRXS550)

~ LAN SWITCH
LOAR:200 (Alcatel QS6450-24)

NAGIOS-xxx FIREWALL
m (Fortigate FG-100E)

BACKUP SERVER

LEGEND:

x=1for Lod, x = 2 for Jerusalem (IP Addresses)
y=Lfor Lod, y = J for rkstaty

HA = High Availability Protected

Data Center :2 9N
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P e e R A R R A R R R R A A A R R S e n e e n em e a
1 REMOTE STATION: Site ID '#'
| [CENTAUR SRX110 1
e PA VAT 1
1 |GW: 10.m.100.254 P8 ]
1 |Streamer. WAN-A ]
| [Sueamer ] WAN-8: VSAT TERMINAL !
1 1
1| [POWER CONTROLLER ]
1 e |__CELL H
] f“' ]
1 |TRA® Destnason: 1
y [TRAP Destinasion CELLULAR MODEM ]
| |
H gnssnscm VDSL H
(b 1
12 1
LI R R ) R R

PARTNER Infrastructure |

. e P == I . -
1ILOD Data Center " JERUSALEM Data Center
1 1 1
1 [SRXS50-L 1 SRX550-) I
1 |wana: SWITCH-L1 1 SWITCH-J1 WAN-A: 1
WAN-B. WIAN-B:
H e SWITCH-L2 FIREWALL-L " FIREWALL-) SWITCH-92 o :
1 [p2 " e '
1 ’ 1 ’ I
1 1" ]
: SERVER-L1 (BLUE) SERVER-L2 (RED) WORKSTATION-L1 : : SERVER-J1 (BLUE) SERVER-L2 (RED) WORKSTATION-J1 :
S P,
1 1 I
WORKSTATION-L2 WORKSTATION-J2
: ACQUISITION-8 : . ACQUISTION-B ACQUISTION-R s :
A A A P-A
: P-8: P-8: WORKSTATION-L3 : : 28 P-8: mmp :
i SEIsMIC s SEISMICR — T SEISMICS SEISMICR - i
1 P-A A WORKSTATION-L4 1 A A WORKSTATION-J4 1
1 P8 Pa: i P8 P8 w»p: f
] PUBLISHING-B PUBLISHING-R WORKSTATION-LS (B} PUBLISHING-B PUBLISHING-R WORKSTATION-JS ]
[ 1P P-A: N 1P-A: P-A: P 1
1 P-B: P8 " P8 [ -3 1
1 EEW-8 EEW-R STORAGE ARRAY | 11 EEW-B EEW-R STORAGE ARRAY | |
[} A A [ (] A A A ]
1 1P-B: P8 P8 X} 1P-B: P-B: P8 ]
1 oW 1 GW: 10.3.2.254 1
1 | I
1 ARCHIVING VCSA-LOD BACKUP SERVER | 11 | | ARCHIVING VCSA-JER BACKUP SERVER | |
1 P-A: P P T P-A P 3 ]
1 P-8: oW " P8: oW 1
| GNSS »: " GNSS e !
[ P TAPELIBRARY |11 A TAPE LIBRARY |
1 .8: NAGIOS-LOD P " P-8: NAGIOS-JER » 1
1 L= ow: Tk »: ow: 1
1 HA Protected VMs X HA Protected Vids |
[ 11 N 11 ]
T L L T T T T T T T T YR TN A L L L L T T LT T T T T T LT o

1299 NP2 9N HPNIYN NNYPH DY 13 N
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i DATA HUB SERVER CONFIGURATION (Main and Backup)
Server BLUE Server RED
(HP DL380 Gen9) (HP DL380 Gen9)
ACQUISITION-B LA ACQUISITION-R LB |
ApolloServer (200GB store), Antares ApolloServer (200GB store), Antares
4 core CPU, 24GB RAM 4 core CPU, 24GB RAM
SEISMIC-B Le SEISMIC-R Lo
Earthworm Earthworm
4 core CPU, 16GB RAM 4 core CPU, 16GB RAM

PUBLISHINGR L F |
Athena (Apache, PostgreSQL)

PUBLISHING-B L&
Athena (Apache, PostgreSQL)

4 core CPU, 16GB RAM 4 core CPU, 16GB RAM
EEW-B (Esa| EEW-R Lo ]
ElarmS ElarmS

4 core CPU, 16GB RAM 4 core CPU, 16GB RAM

STORAGE ARRAY
HP MSA2040 LFF, ~84TB, RAID6

Unallocated: ~62TB

g
-
3 !
2 i
m
| = B

ACQUISITION-R

SEISMIC-B

STORAGE
ey
ARCHIVE-SYS

99 (Virtualization) Ao8HINIVY 14 N
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Remote Site Remote Site % Remote Site
(ADSL+Cellular) (Cellular+SAT) (ADSL+SAT)
Power GNSS
Power  GNSS Power  GNSS vy it
Centaur  Controller i O

AN 59y Data Center £19 ©Y9IWIP 16 9N
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AN N99Y1 HY NIPAM NVIYYN 21991 NYION

(JER) or9vw192a 279910 1991 nbav

V99| Mo NP

HP DL.380 G9 server

o 2x Intel Xeon E5-2690 v4 CPU |

m 14 cores/28 threads

m 2.60 GHz base frequency

m 35 MB SmartCache

© 8x 32GB RAM (256GB for server)

o 2 power supplies

o H241 Smart Host Bus Adapter (HBA) for connectivity to shared
storage.

0 2x 300GB SAS 10K hard drive

O 8x 600GB SAS 10K hard drive

o Internal RAID controller with 2GB memory

o connected to storage array via SAS connectivity
o connected to network with 1Gbit Ethernet

~N

T YIOOIN NIY

HP MSA 2040 mass storage 1 PONIN NIV
o 2 control high availability storage configuration (Storage)

o 2 power supplies
0 16x 6TB NL_SAS disks
o Total storage capacity 80TB (RAID 6)

-

Juniper SRX550 Services Gateway

o provides VPN services, terminating tunnels from SRX110 at each
remote site

o Aggregation equipment and redundant power supply

o Scalability, sizing, multicast over IPSec, PIM, BGP

o Concurrent IPSec tunnels, small packets (not IMIX)

o Cluster throughput

Alcatel-Lucent OmniSwitch QS6450-24 2 nn

o provides link to Provider Edge and between data centers
o Gigabit ethernet

0 1RU chassis

O 24 10/100/1000 BaseT

o0 2SFP+ 1G/10G ports

© one expansion slot

o internal dual AC power supplies

M9 NNVYPN aMm
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Fortinet FortiGate FG-100E Firewall 1 YNR-NIIN
o Provides external access to the network
o One per hub, providing full separation between the networks.

o Full UTM capabilities to ensure content inspection for all traffic
between networks

o Includes FortiAnalyzer platform for network logging, analytics,
and reporting, delivering increased knowledge of security events
throughout the network

o Next-generation firewall (FW & IPS), application control, anti-
virus, and web security|

o All remote access monitored, audited, and recorded
o 2-factor authentication

Lenovo ThinkSystem SR Rack Server
IBM TS4300 Tape Library

HP-Z640 Workstations and HP 24” monitor (5 per hub)
o Ix E5-2609 v¢ CPU|

m 8 cores/8 threads

m 1.70 GHz base frequency

m 20 MB SmartCache

0 2x 16GB RAM (32GB RAM)

0 256GB SATA SSD

o NVIDIA Quadro K620 2GB

o laser mouse 1000dpisUSB keyboard

-

moYp pYNN NIY
MLYP PONN NIY
A1y MIND

-

Ut

HP DL380 Genl0 Server 1 mpra N

o CPU 2X12 Core 4214R (NonProd server)

o HPE 12Gb SAS Expander Card with Cables
o HBA SAT extender card 12G

o RAM 256M |

o HDD & NVME

m 2x 300GB SAS 10K HD

m 8x 600GB SAS 10K HD

Alcatel 0S6560 SW 1 MPr1a AN

o 2 fixed SFP+ ports to operate at 10G speed

0 150W AC backup power supply

o 2 fixed SFP (1G), 4 tixed SFP+ (1G/10G) uplink/stacking ports
0 24X4 GigE tixed chassis 24 RJ-45 10/100/1G BaseT)
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(LOD) 193 2777w 1991 nvav

V991 | MNO INPND
HP DL380 G9 server 2 NOIN NYY
o 2x Intel Xeon E5-2690 v4 CPU| N

m 14 cores/28 threads

m 2.60 GHz base frequency

m 35 MB SmartCache

O 8x 32GB RAM (256GB for server)

o 2 power supplies

o H241 Smart Host Bus Adapter (HBA) for connectivity to shared
storage.

0 2x 300GB SAS 10K hard drive

O 8x 600G'B SAS 10K hard drive

o Internal RAID controller with 2GB memory

o connected to storage array via SAS connectivity
o connected to network with 1Gbit Ethernet

HP MSA 2040 mass storage 1 NPONINR NIV
o 2 control high availability storage configuration (Storage)

o 2 power supplies
0 16x 6TB NL,_SAS disks
o Total storage capacity 80TB (RAID 6)

Juniper SRX550 Services Gateway 1 NPYPN an
o provides VPN services, terminating tunnels from SRX110 at each 129
remote site

o Aggregation equipment and redundant power supply
o Scalability, sizing, multicast over IPSec, PIM, BGP

o Concurrent IPSec tunnels, small packets (not IMIX)
o Cluster throughput

Alcatel-Lucent OmniSwitch QS6450-24 2 N

o provides link to Provider Edge and between data centers
o Gigabit ethernet

o IRU chassis

© 24 10/100/1000 BaseT

o 2 SFP+ 1G/10G ports

© one expansion slot

o internal dual AC power supplies
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Fortinet FortiGate FG-100E Firewall 1 YN-DIIN
o Provides external access to the network
© One per hub, providing full separation between the networks.

o Full UTM capabilities to ensure content inspection for all traffic
between networks

o Includes FortiAnalyzer platform for network logging, analytics, and
reporting, delivering increased knowledge of security events throughout

the network
o Next-generation firewall (FW & IPS), application control, anti-virus,
and web security

o All remote access monitored, audited, and recorded
o 2-factor authentication

Lenovo ThinkSystem SR Rack Server 1 PYNN NHIY
movp

IBM TS4300 Tape Library 1 PONN NIV
moop
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:COTS 991 nomn A1
ESXI »navwd pnian mvpd VMWARE VSPHERE CLIENT 1.1
.VSPHERE HIGH AVAILABILITY (HA) 1.2

VSPHERE DISTRIBUTED RESOURCE SCHEDULER (DRS) 1.3
.NOYN YANWN DIN DY NINTINIVIIND

VSPHERE VIRTUAL SMP (SYMMETRIC MULTI- 1.4
.DOINT I 09 DINIY Y9010 DINNY PROCESSING)

VM nyw> pa y1n niayn 51no VSPHERE VMOTION 1.5

0P NONX HOPYNX 911n”NY VSPHERE STORAGE VMOTION 1.6
LOMHNIVIM

WINDOWS 7 LINUX nd5yan mdayn 1.7
.SQL ,POSTGRESQL y1n»roooa 1.8
API 7 SDK »o0yan opwvnn 1.9
22109XY M2 NON 1.10
9250 NHN YN NNLIRY NN 1.11
LDAP 1.12
:(NANOMETRICS 559910 198 7y mMpaion) nrmivs mnn .2

Moon> APOLLOSERVER - ACQUISITION s ARCHIVING 2.1
NN IV NINN 2N

7952 99NN 7 »1wn Monn :nvn) SEISMIC-EARTHWORM 2.2
(NYNynn NS NNY

:n9yn) PUBLISHING-ATHENA (APACHE, POSTGRESQL) 2.3
(NYNYNN NVYNNY 91952 95NIN /7 XITIVN NININN

Y979)INY) DIPN P0DIAN NN TIDY NOIRY GNSS-RTMON 2.4
NP TS nynvn VNS ANTARES 2.5

A1 N0 NNI) NP TV NPNwn MVNS NAGIOS 2.6

nnnn S METADATA »»m5 ATHENA 2.7

7252 TPNYRD MIXNNON 1NN DN MY NADIA DIVNRN DINTNN 5MYN

)0I1N ,NININ YOI NPNVN D9ON DXV NIN Data Center Y n PO’ NPRNNN PIAPD
NN
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71 N2

Nanometrics 91 DINYM APRNN MY , MY MNP

4
zend:sk AAA

L [ .
ZenDesk iei > 8
Help Desk é—» N {NMX) bl n:lgns I'num

A A

A
\

J

) 4 Y

EAM
910 ndM np-I:nI; |‘7“3,7
apITnn awnn
“d & r
3 | -0
/

A v v L4

@ EGslgl mwn 21ap OEM 0'o0

Maintenance
Contractor
Trouble
Ticket (TR}

g

A

GSITR EAM NMX ZenDesk
Notification < TR TR Notification AAA
Report Registration+ID Registration+ID

A
4

3

Close TR
No
v v
NMX
Aoy TR Tracking
Notification
AANY | | zenDesk TR ‘OP‘I’:“,'\I’(J""‘(‘)"""-
Closure

EAM — Nanometrics m9°% NN HHND :1 91N

Issue Status

New ticket, assigned or unassigned

Changed by NMX, MSI or GSI staff when issue is resolved

Automatically closed 4 weeks after issue/task is confirmed to be
solved. This status is not a manual setting..

AL P
” /
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x Issue Type*
Sign in to Nanometrics
G Sion inwin Google Email Hardware Support
Software Support
Password Repair

General Question/lssue

Stay signed in
am an Agen Issue Classification (If Applicable)
o Data Center Server Software N
- ancmetr Data Center Earty Waming
P T ) Data Center Workslation Software
wady regiiters: 1, ¢ Data Center Management
Multi-Station
. Qo -
Submit a request —
cc
Add emails ity
Subject” Low
Normal
High
P, Urgent
Attachments
Pl e details of your request. A member of our support stafl will respond as s0on as possibie S

Issue Type "
ZenDesk m9°W AN HNND ¢ 2 9PN

Requests Contributions Following
[R—

test - station offline

Requester

Created Today at 12:18
station has issues Last activity Today at 12:18

Id
1 Add to conversation Status

Priority Low

Issue Type Hardware Support

Issue Classification  Station
(if Applicable)

Product Category ~ —
Product Name -
Product Serial —

Product Model —
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M nanometrics

equests Contributions Following

My requests

Wyrequests  Requests 'mCC'don  Organization requests

Q Search requests

Submit a request 4

M nanometrics

Requests Contributions Following

Manometrics > My activities

Test 6 - status

AT .m

My activities
My profile
Change password

Sign out

¥ nanometrics

Requests Contributions Following

My requests

My requests Requests 'm CC'd on Organi

Submit a request Ken Lamirande ~

—
Status:
Q Search requests Any v
[Bubiect L Lreated Loslactuity ¥ Satus
My requests
My requests Requests I'm CC'd on Organization requests
Status:
Q search requests Any
Subject Id Created Last activity v Status
#15701 24 days ago 22 days ago open
My requests
My requests Requests I'm CC'd on Organization requests
Status:
I i
Subject Id Created Last activity ¥ Status
Test 7 - searching #15856 3 hours ago 1 hour ago m
Test 6 - status #15701 1 month ago 1 month ago m

D NAY)




109

29995 A

MOINA NPINNN PP NPINNI YNIN 1PN VNN NPINN MPIA DI 1.1
,P9onv Enterprise Asset Management - EAM  m>1y» npnnn 907
PYND ,0ONTYY MDIN NITY PIIY MY D1 1 DY HDNm pininn
: NP DINNY MK NIPA TN NNN MIVPNNN DI0NN

.Work Order m v MmN N0 NN 111

200 v Work Flow my7p22y nipnnn »20nn 1.1.2

STPYONY NNN NP L(D1999) DINA) NIIWNT MINN NN 1.1.3

D990 INHN 1.1.4

.PM, SM, RM, PdM, CBM npinnn mys .1.1.5

PPYRY NPIND MPIYD 11 99N

.DMPYDY MYPN MW 1.1.6

Reliability Centered Maintenance (RCM)7onn1n pHN3 MIIN Mopn Mnn 117
KPI 99 RAM (MTBF, MTBCF, MTTR) apyn Y515

Merchandise Return 5550 099m 89 OEM  nomn ,nnuom v 1.1.8
191995 ,)°nY Turn Around Time (TAT)-y Authorization (RMA)

-2 TNRYY N2NN MNINID DIPADI MVN MDY ,NPINNN PPIAP DY MPYN NNT NIV 1.1.9
.SLA

TINIYRI NNOYI ©I0 DY) DXAONN TN PNRTOINDN TNXY TPY I »ONN Twn  .1.1.10
ATV NPIDNND DRNNA PRINN YXINY YT IIONN TIYN 19 ('O NIDIZ NVNNN
PRTIN NN DINONA YIAPINY NN

DN NP, MODN MPD 0”00 DIPO,MNMT L1111

07 P9I XYY PHRINN NN DINONA Nanometrics-2 MY MNP novns - .1.1.12

. RMA 7502 2 nn 7 N nd ©a5n T8 NYap 7 N1ayno oo apyn .1.1.13

DWG »v107v N1y 7 1222 190 wan 9N GIS :y1in 5950 EAM-n ooy .1.1.14
M SHP 135 >y vnmoa pnwn Sv (ESRD GIS nomnd X 7 X120 1)
Web Map Service (WMS)-2 momnn y1n madow 5915 DWG 7 DXF-5 ooxap
. onw Hw nwnn UTM-n nwy2) WGS 84-2 nonm

NNMNHL NDINT (DMINIIDD DIMNASV ,DO0IIRYV) MTMI 1IN MDA NIXMN - .1.1.15
NPV 9113, 7IVIN MINKL DINIOVLY NTIAY MTIPO APYNI MY MNP NIIDI
AN DY MPTY NPRNND MPN
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( GIS ESRI )4—» EAM <—>< ZenDesk >

A A A A y A

qato naan miwpn 101 NX Data Center haralai] nomA nrnwn
YT NNVAK (LAN, WAN) o n'NTR

EAM npnnnn 5179 ;9 :2 9N

EAM 19000 9195 n9991Y9 90 5NN 2

nom 0NN , EAM-N DINNa NS IUNR IRV MPK) ¥ NN IND 2.1
,Computerized Maintenance Management System (CMMS) npyinn 905
5 7wna, Maintenance Management Information System (MMIS) onna w
YSNN NVIN TYIND NTPY DNY

VINOT MY NINDI ,MIDNT DMNIYMND Y 19IND NPIOYN IRIVI 1IN MPX) 2.2
NITY NN STPY DY 1DIND NPIYM ,MND NITYY 1NN MY NND
2y .00 NPRNN NMMY DVPMIS 3 MNAY2 EAM-1 m5nD npnnm My
MININNRN DNV 5010 NPNY DXOPIMN

2PN YT DDA NHDIDY NYN I9INT PDNNI NP2V NOMIN NN 2.3

DNPN X 55000 7/ 55001 >7n w ISO 55000 7 55001 pHa NTMY 1IN 2.4
NYNIIN NIIWNI NN MDD NWIND AW PN WINPT L PAIND VY DNPINDII
YN DNIPNI DINTND MNIPYY MIYN NININ

25 1.1 YDA DOVNANN NPINN 2177 IDIYMY HRIWI NHWY MPMN MINN 2.5
MOIWN OO ,N7YON 2.5 Dy XN ONN TRN DI HW HD10N 19 NY DOVPNMII 32
»mnna BOT, PFI, PPP »>u1>179 135) nynwm nyay»oosor71-505m npnonov
, )NV YN ,DNAN MIPA,TPNMYYN NIPA,NNN OYID  DIDINP ,NMNON DY
0107 CATV ,nmvwpn ,nadv 3,000 ,Dnwn) Npnvn Hin o7pa ,man)
ININKD DNV 5-N ToNNa

EAM npnnnn novynyh myia1 0490 3
19995 3.1
-Data Center N1 91X2 NPNNN 102P 7Y PDOW YTV NIV DY JPMN MdND 3.1.1

nvn .mw»n EAM nom 970 Mo S medan »v0 53 5515 00w
NOD ONOMN MYN NN NIN-DY ININT NOIYN DY MP>TaN N2°201 \PNY
YSI 0NN NNV TONNA 1D 1PN DN NN DY OYNIND NPONY NYIoN

ANOWNNN PYD NINND NN PHRIND
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IUN DY DXNDNNI D) NPINNN VAP DY NSP NNNNND YSIND PININD MY 3.1.2
DTIYD VT DY IPYD

OIND IYWANNM PHRINN DY YTNIN NNVIN MITHND 91992 YSHIAN NOIWYND MY 3.1.3
PR 0) NON

TADNA VNN NIWNN DY TPXN HHOH DINWPN DINNIN TON NN DMV TVINND .3.1.4

1999 y NN .M

AT monvn 1NN noHn ;onwn) Data Centers-ny 91000 MNND P8 o8y .3.1.4.1
MOLP DN NN (TPTIVY MDIN ,TPTIVY AIN L,9TH MIDIN L9TH NININ
299V TN=TM Y TIY» N9DN2

NN DY OMDOP 70N L(NIDIM NIMIN) TPX 1IN DO ONYI VSN NN YN .3.1.4.2
D»IDVN DNMM MNOVN VI NP 118 Road Map /7 npanxn nopn
PRNND MY

INOD TIMNONDD .3.1.4.3

I MON L0V, 0IPND) I NN .3.1.4.4
TSN NN 7 MPAN TV .3.1.4.5

DOV NPRNM ONPIN NNA>TIIN .3.1.4.6
YN0 DPRNN N TN .3.1.4.7
2NN 9PN NP TVIN .3.1.4.8

M5 SLA nnn 0”00 MY 2I0ap5 0) 0oN» MY Osnn .SLA-Ym»vw N .3.1.4.9
N2 MY

.DMIPM MAYNN 7 WY DNPIN Y VY .3.1.4.10

OPYTA 0V, NPNNN TN L3.1.4.11

TV NN MY L3.1.4.12

.Data Center-2 y7010 M2I¥N HY VNN NNON MINDNY MY .3.1.4.13
.DMIWRY MMV MNDN .3.1.4.14

0PN N0 ,MOPN MPTI090  .3.1.4.15

.Nanometrix-> M7y MNP NNy - .3.1.4.16

: INAN NPORINIPNNA TINN NTIAYN TITIPA D10 N TN 3.2

PM, SM, RM, npinn mcya nooyon (Task List) nyoown nndw 5100 Ny 3.2.1
.CBM, PdM

TY,NONY WY )NPON,NPITNN MIXID PHIYIN MYIIT 7Y DIDNN NYNLN 3.2.2
0P

NPRNN DY UNIN WAP DMNT MDD DRNNA NTIAY MITIPI DY HUNIVIN NPY .3.2.3

APNM NYNN DPINNY PRI NPT 21970 V) 79Y) MPY MNIPY NANN)
.(2¥ NPRNN INA NI
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SINDN DINN NP DYTIN NON NPINNN NOIWN .3.2.4

LIM92 ONIN MNT /7 MYITI ONRIN NN D910 NN YPON DY OINDN MV DY y P .3.2.4.1
.(Nanometrix 19) 1980 988 RMA ) N ,npo0N »1ym) wo9

TP DININ,DIPONOININ HYOIDIDIPN DY YN .3.2.4.2
(DYIVID NNHNRNN,NION TYIN) INDNN NPADA NODIN S0 NN .3.2.4.3
LDMPIN / NAONTY PNINOPON NIRSPN - .3.2.4.4

PNNN MO NN NDID DY MYAWNT M ONDN MNI DY DyInn .3.2.4.5
;PPN MYWNI RMA M 0 1N/ WH92 D191 DY1in 51951 Nipinn nNoyn .3.2.5

TP, D¥PON DY NN NP ,MINTN NN NYSN NDAPY MYPad 00OV o) .3.2.5.1
.DMMIN

WOVNIM OOPAD DY YN .3.2.5.2
DPINN RYNI NTIAY MTIPAY ORNNA WOI MYPION»  .3.2.5.3

NN DIVRVD NN APYN  .3.2.5.4
S NYNN DPRNN DI N TIN 5IYON NPRNNN NN .3.2.6

DTN INN OY 1IN J9INT YN NPRNN MWD PN .3.2.6.1

.DMY DM NIVD NYNN NPNNN DY MOWIN 595 N .3.2.6.2
MMM OO TPRN NPRNNA NDHNND DTN D051 DIPRNNN MY NOIWN .3.2.7
: Reliability Centered Maintenance (RCM)

DOPN HY MMVDIN NNN DT OMNIN M79Y DONINIAT AT IR NPYAINDN .3.2.7.1
PVIND 7PYIAN DX YNND TN DY PPN /7 DPRNN MDY TNN DY Nyasn  .3.2.7.2

nyIny Condition Based Maintenance (CBM) 902 Yy mNYnN1Y MM ivda - .3.2.7.3
DOTY NPND

NPRNN nyInd Predictive Maintenance (PAM) ©02 Yy mixvnm mn yivda .3.2.7.4
SN P2 ANV MW THN NITIY

YYD NNVPVIIIN MY 3.3

PN 295 19797 MY¥NKA INRDN Web My nMLPLIIIN TIINN NN 3.3.1
101 Firefox ,Google Chrome : yn5 997970 "0 951 HTMLS

o>nwn .y'w N HP, Dell : 105 097211 0378 NI8INND 17> 011593970 DINIVD 3.3.2
.DY9195 DMIMNNN ,DI919D DIPAD DY

.12 Scheduler >’y y¥an> 0N M2%) .3.3.3

MFA-1 y8ann 0onavd npmamn mym) .3.3.4

Service Oriented (SOA) by ©oann EAM-n 15N YW mNOIyNn nMupvIIIN .3.3.5
.Architecture

XML~ ,Web Services Y¥ D000 vIDIW XY 19INA THN» .3.3.6

WY IR Microsoft SQL Server ©o©121n 711 9N ©X02 .3.3.7
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,DY201 ,MIVN Y0190 ,0)YNRI DIDVTIN DIV NN MM DMV OI2YTIND MIN .3.3.8
.List Of Values (LOV) 5510 nyTw) Py »MInN,ToN Y52 NYRYI NPNIYD

mnwn MmIwo High Availability nmsna pyoynn EAM ymnn nowvn .3.3.9
JPDOPIOINY

0NN N29Y 99.95% NN NWITIN NOIWHD MPNT - .3.3.10

, 0NN ©01 >NIv Yv VM nnaa »my snapshot by oo nowynn »any 3.3.11
INYT TPNPIDAND

JPNYY Y1 0N D02 DY Log-n X2)1p M2 7N YN ONNIN D0AND) 3.3.12

YN ,DY0991 ,0°0109Y) 1PNDY MNIXI 12 DYINDN DI DIYON NOIYNN .3.3.13
DINDNY NNVIND MY (N1 I MNNN , ¥IT NPNIYN MYIAP ,NPNNN
.NLVINRND Web pwnna yyann

MNT APAN DX MNITY DXOATN ,MNYT NPON TNND M WO pyo>  .3.3.14
NITHIN IWIRD NN .PHRINN DY W NDaTN 7y ¥y Data Center-n 9nNa
.DNNAN DN MNYT NIDM VPN

DOV YPHRN NXR 1SN NN MY 7P NOIWNN YV wnnwnn pwnpn .3.3.15
90N NNON Bi-Lingual R 70100 .n09ynn TR 935 myav navd ndayn
N2y ND29N 9N Y7ay yyann Ul nav nna

V17 NN NY»Y Nwov IT-n 1 nwn 121 M5INND D 9N2Y PID 10N Wno 3.4
19INI MIVPNNN NNPN DINA JINN DI MDY WPV PHIND 12NN PHIND
Y MIRYINN YLD NNINN DPD DY .NIIYNN DM NITYN YTNN 93 D1 NON
N2YND PININ NI PION

DXUNNYN MNP 3.5
NNN YNRNWN NP HID TUND WHNNWN MXIAPD IPIIN’ NN DOVNNYNIN
MR PN .PRTIN NVONND DRNNA DRI RN NN — NMY NMIRYIN
1IN0 DOWNPNYN

PRI NN .3.5.1

NN SN .3.5.2

VPMI SN .3.5.3

MIIWYN NPINN OTIND /7 ONIDV .3.5.4

TPNMNNX NOTIN NPRNN NN .3.5.5

PRIAN MYOINI MVYN )P NI .3.5.6

NN WY 3.6

MNP DVNNWYNID NPINRIVEPNG NMINNND DIV MY TINN NIIWNN 3.6.1

S PNINM NPRNNN PP DY DOVNNYN
2191 DPNDY DXDIVRVLD ,NMDTY NITHN TIIND DYINI VIV YN .3.6.1.1

NDYNN 0N NYIN VN Y MIAN MITHIN - .3.6.1.2
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.MITY MIVIAN KDY TV ,NN,NINDN) TONI MTYN NNINNIPY .3.6.1.3
STOPA MY/ NN MTY NN /PY .3.6.1.4

ATONYPIOTAN AP MDD .3.6.1.5

N5V TON 952 NPINN ,NADIN ,NITY , NN MNVIN NN .3.6.1.6
YTNONON NN .3.6.1.7

99 MY NMININD YHNWNIN 292 PNNY IWINNDN NI MNPONI MNINN DN .3.6.1.8
DO VI YN, PODIND IN NS VN2

MPHH MY MNI NP NN 3.7

DINN2 YITIPY 9IWaN 9119 91932 19190 IN T 19INA YNINN MY MNI NP2 3.7.1
PRIRN NYOND

oM ,Nagios 119 NPNYIN NN NV MIIWNHHN DNM NYAP 1912 TN 3.7.2

MYNNNI IWANNN NOMIND .2IWN D90 DY NODNN NPPVDINNITM NVNIN
y8anm pwnnn nnpn .Web Service w >1y» SDK, API 0w SNMP mne
PRTHN DINONY NWIND 1952

mMPYN MNI N .SLA m1w mina SY 037770 DTN 1IN IWINRN NOIWNN .3.7.3
93P 19 NPRNNN PP DY NYPYN MNIY MITNINY DIVNI9N D9 NN 919D
MPYN MNI S0 NN 0NN NN ,NVI9  Nanometrix DT MmN
MNIN N 1D PHRINN NWDY NYITN NN PIOPOR 050N MITININD
DTN 90 NN MOOPN

DTNYIN HYA PRI DWOINN DINIDIAN DX NN MVNIVIN AWNN NN 3.7.4
.D20NN Y79y MPYN MNI2
ND 7PN 91902 ,NNN9Y) NOPNA DIDNLN YADY KOO NN PXNY YN NOIWHN .3.7.5

SY NPYNN IVANN XY NOIWNN .(119) RMA 1202 798, 1n90N0 1PN, NPdnD mnd)
PNRTIN Y NMYOIN NI MM

0NN ©V195> MTTR , MTBF 211 nisn 9wann noynn .3.7.6

2117 191 MY MY IR/ TPV NNT D55 MPT Y TINN NYIAP TIWIRN NN 3.7.7
XDN MM

MP,OMINN 9D DY NNIAYN 1IND) PIN YT DY NNK PITD MPT IYIND NOIWNN .3.7.8
PRTRN YT DY WARPOY NN NDIYIDI DINIYY DXNNA (1) NNIYPN

NOPN MY TIYa NOIYNI NNNAIY NIDN NYPN) MIHIN MYPN DY MININD 1) 3.7.9

MY TIP INMN NIYY TN ININ DY INNAIY INNX NNTHD 990N NYYI NINN NIND
NINK INMND NOPN YWV TIYA NIIYNI NNNI) MDD / <IVNID> INP T W92
MY TIP IMN NOYY TN IMN DY NNNAY INN NN 1900 NoYI

MOPN P2 YIT W D117 591D .(NNTI) NIIWNN NNIPI WHNYNY NIPY MIRIND - .3.7.10
INL,NIIVND NOPNN NN NY2 YA NINN NOPN DY MININD TP NOD ORNNA
.PYNNN MIYSNINI NOIYNY NNDION

DNV 18 NN 9119 M 3.8
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»pon M21Y Data Center-2) 1020 MINNA TN DIPDI INRNN 51N IWAN D¥TINN .3.8.1
(D22, 72R) TP NI7PN 27N NPV NN
Y09 D95 AR DYDY TPNN OXY DTV NPYV XDIP T DY YNIAN TPN ONY NHYO .3.8.2

NY .IPRNNM PP NMIAPNNN OPPY PRINN MY wITHYW 5301 1T SOW-1 T80
NPIM MPNN 0N 79y SOW-1 M9mn TPSN MITHND YONOM TYSN
VAN Y IPNDY MTY

NNOIN 2397 ,9TH NININ Y7 ,DXINNI NMNYNN 1297 DI 199D 7PN NITHINA .3.8.3
Nanometrix »1y» TPY NPV NN ,NITYD NN MNP 910

MMM MY YITN TYIN 191 NPINKY NN NIPYI DN TPXN PV 5505 .3.8.4
RMA W/ 90N v D98 DYPOD MMV

NITIND DTN DXTYIN THNM IXYI TV NPNTNIV NPIDTY MIPON NI YN .3.8.5
.End of Support (EOS)-1 End Of Life (EOL)

NN NP2 91N YN 3.9
19N VAN NNXN NIPAD VNRY NT TN

STPNONY DM .3.9.1

121N 1901 ,ND),0XT ,2ND0P 190N 1IN NN NNXN NP .3.9.2

19 1D ,INYVP 190N ,)1¥) NN NN NIPA .3.9.3

.NMITY TINN ,NDIN I9D0) NNWIPI NIDIN MITY NIPA .3.9.4

Patch »m51y mpa .3.9.5

121 DPIVING 122 INNR L, NN TIPS D) ©pwnn API, SDK .3.9.6

NOY NMOPN XV (MPPN NP DO NP ,N0PN NP ,¥2 TIP) MIPHNX MNP 511 .3.9.7
STRN/ PNVN

DV MY .3.9.8

BoALRRANI2 R .3.9.9

AP mams .3.9.10

DM/ MIAR NP MDD .3.9.11

.DOOMDT IN DNONY NP 3.9.12

VTN NINNRY NN MYYINN VDND DI DN NN NIPA MDD .3.9.13

STYSTOSYN YN0 IR PO PN .3.9.14

1HVOIN .3.10

,NPNNPN ,NNDIND) INNAY NTIAY MTIP : TPSN NNVODINL MAXY MY 1% .3.10.1
STYNP NV TSN 1PN DMV (72Y NPTNN

,NTIAYN NTIP NNON ,NTIAY NTIPA 190N , TN DY NYIIW NN MTINYDI .3.10.2
12) DYO) NONNN MPINN

0291901 .3.11

DMV DNDN DIVIPN DINIP DV MINM 1) WP NN Paon noynn L3.11.1
LN ONM TN OND TP OV (1) IVINVININ ,DINDNN ,DOVIVIV ,DIINDN)
J12) NN NPRNN MRNN D200 DXV
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5w (ESRI nnn71o) GIS 1m51nd 2vwrp n91dd paod 9w GIS Symin 9)oon noaynn .3.11.2
1IN

V79 DO THOND N PADN NIIWNN ,2OVD NN NNRD THON TIW IWNd  .3.11.3
I MVOD NPNN TS

PM, SM Apnnny ont mmby 312

.PM, SM npnnnd o> 1ym N7 Hin nv1o poyon  L3.12.1

.Outlook M52 MOP TIN NOWNN PN oMY DTN .3.12.2

DTNWY NIV SN PYTIN IV D02 DY I HY NYIn .3.12.3

A9 NNOIND POY TYNN XYY WNIPNRD TIP I TIRPINN MDY NO Y5 .3.12.4
BV N2 b)

DY95NN OXININ IN/Y TPX OV DOWITI TPAPRNN MDY TNV I MIPpN Y51 .3.12.5
JON MIMIVAD MR PODN NPRNNN NIV

D19 DIPND NN NDID IO WATHOY 535 MYV INN9Y NPRNN MW 1PDNM - .3.12.6
I8 MINTDIN 7Y IN NPITHN DDV VINID INND (PO DN MIAND D) TP N0 9D
NTIPO2 NPY AWIRN NIIWNN . DNNND MNP NNV NNND 7P M)
VDY MYSNNA INND MNP NN NIYIAP MPTN MOYY NPINNN NNy
N5 NYNND NPRNND INNI

mnrva .3.13

TOVD T N NVIN OINND MNOVIAN MIMIANNDY MNVIAN NADIY DN»NNA - .3.13.1
TI2Y NTIPO IR DOWTIN MNDIAN SYNNNI DNID0N NN INKRD NDIVID

1N HNYN MTIAY IN TPNVINR DOTN MY 1N MTNYH MNIAYY on»nna .3.13.2
.TIAYN WINAD DOWITIN DINNN MMV NP

MONONN NN PTHIND MY 1N NN NTIAY PO OOPTHIND DVDNY ON»NNA - .3.13.3
AYNAY DOWNINM 19PN, MY TIN

1998 NN .3.14

:MININ D772 YD 12)D DDNNNN DMINNIN DD DY THN NN

LDOMAND Y MNONY .3.14.1

SNNOYOY MNDONRY .3.14.2

MV NN OV SUND) oy MNONY  .3.14.3

MTNY NOMA 1PN ,DMIDN ,MNDRY DY NPHYY NITHN D0 IAOINY YN .3.14.4
JINRIND NY20

NN TPSN XY MYNNANI NOIWNI OPIN WX TP VM YD IR P N .3.14.5
YD TINN NN TSN DYVID

NN 9119 .3.15

APT2) NPANN NAPN MAPD I NOIWNL TN DD L3151

PTIY NN 9T MIOIN,GTH MININD MITNIN NPINK MNPN  .3.15.2

5y 139N NNYY 191 SLA 002 5y MY 1N D) 1059 NPINN NITHN NNoN2 - .3.15.3
12y VMWare nnyw» ,y711 9701 )10) Y1 D101
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STHN PAD D1 NPINK DIDN DY NOPN NITHIND WNYN NOIWNI NPINR - .3.15.4

STIOOYT) TN VIDOYW NN IX TPATIOP NAPN 297 yap nd 51D NPINRD N .3.15.5
.2 OV ,D>72N8N

NP ON RM 92y npivnnd nmay nNips NN NYa vnnwnd MYTN Noynn .3.15.6
RMA N/ SLA M2y 9710 ORM A72YN NTIP 9 TINN T1ISD 99IN2 NPINN

A72Y MNP NPINNN IIIN 9179 .3.16

YNNI DPINNTOYIVN DI DY VDY MPT 517030 NN NN PADN NOWNN - .3.16.1
oy (Work Order-WO) niay nmps nnan y»xo .Data Center-21 9100
AWork Flow) 71 7500

NN I YIPRD DI PTIN VPN 900 11N DN NIDON PN NN .3.16.2
SV NADNN NPPVDMINTN NVIN MM ,Nagios NV NIIWN ,NPINNN 9NN
NYTNM NN NPVLIP NN L WIPND IMIND  WPRND DI L, (2MWD DI
J19) (WUNRN

DILLD YW MDWAN DI TIT INNT DINPRN DN WNPRN NN INNY .3.16.3
TV L, DVPYN TIP L VIPRND OPD TN ANXD DYIN TV ,NONNN TN WIPRD
AWINHD PPN TYIN ,AVINN NIANN

DNPRNNN MPNRN DIVIIN NPYW NINAD NTIAY NTIPO NN IWIRN NOWNN - .3.16.4

DX VYPRN DXVIIN SOMIIN YHRN DO 1aYY ,NTAY NTIPO NNXNS Nya .3.16.5
(WO) nTayn nnpo

TP NPRNNT NINDND ITHINID DXNNA MHOVMIVIN ITIV NTIAYN NTIPIMMIND  .3.16.6
NANN AT :)ND) OXWITIN DINVN MNIT ITITIV I P2 MPNRD PN MPYN
19) TIVY PN NIV, NTIAYN VINIAD MYITI NIV NIV 090NN DI ,WIT)
»ay (Log mmvwa ,mimTn ,nmn NNTY WPNRD DPVINDIN DIINDND NP
00 Y ATIPY 5551 SOW-21 miyamn Npinnnn nimwv)

SINYN PA DY DTN NTIPOA MPT .3.16.7

DY IPRNN NOWO 7 19PN TP ,NMPRNS 1T TIND - NTIAY NN MPT  .3.16.7.1

STPX 9IDONND  NMIDTY WINT IIND NN TN 0PN 1 NTIYN MMONND  .3.16.7.2
DPVMIP NN ,NTIAVN NVD MIMIND

.TIAYN WINAD DNIIDNNN OXTVN DV MY MPT  .3.16.7.3

PIN  MYITIN DPRNND MY TPNN NIIN :ND) OXTYY MYIT MONoN  .3.16.7.4
(PMana nmay pn ,onwnn

MIDIN : 1ND) DITINN DXIDIN PANYM NTIAYN NTIPO YYD MYITIN PN AN .3.16.7.5
Ayay p”

(NN 5PUN YOIVIY : D) NTIAY NTIPOY DIV DIDNON NP .3.16.7.6

7/ Mopn Mp ,RCM-5 01 ,nnawn ynt ,010 1% PIRN - NTIAY N0 MPT .3.16.7.7
DIPNN AN NPINN NOW
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TV NTIPO HY DIVNRLO NIV NI ,NNPNO HY T NN .3.16.7.8

MY NTIAY MZIWI ITO PTHHND INA §TYNDY 7P ) .3.16.7.9

nom Npinn -Reliability Centered Maintenance (RCM) 5% 5y1n .3.17
MINN

DMYN MOIWNDY TPXD MOPN Y DY NN DO Ho5N nowvnn - .3.17.1

21900 YXIMNN YIIN MOPN P2 ymnn y) MTTR-y MTBF mno yxam .3.17.2
DYTPX MNAWN TYW MPNINI NPITNN Y TTH MINDI THXD THPNIIYN MPHNH ,(NOPNI
JON

.Data Centers-9) 070 »MNND 79932 RCM yyanm> - .3.17.3

S MMPHN TN NPINN DI NPYRI NDPSPNS - .3.17.4

DTN DIMIANND 7Y MOPN XY PNITM ) .3.17.4.1
D09WN-NN TS, nvn 0 099 MTBF yat 2won 50y .3.17.4.2
0WNR-NN TN, RN N0 %90 MTTR v won 5 .3.17.4.3

STPY,TPIVA N MOPN M0 Ay DINNT IR MPHIA DT NTITIN M) .3.17.4.4
DOWN-NN
N0 DN ey Y811 RCM My .3.17.5

DTN NTIPS 7 NMPYN ANAIP INNA PMIAPYI IUN YA TP .3.17.5.1
DNNTHN YD DNV NOPN TP .3.17.5.2
.NYPNN NYNINN MMIAPYIY NN - N0 TP .3.17.5.3

9PNN PPIND DYV NS TP .3.17.5.4

Y54 5119 YMmn .3.18

DY PIND TN OIPNDY ¥IIN MONN D) wany EAM-1 voan D)y )ymn L3.18.1
TIYN MTIP NPINNN D112 D171 ORINN D1 TN

DMV ¥ 220NN P2 MINAN YT PIN DMPYI DOV DY WO ONP WO T .3.18.2
DXMPY YIT ,TINTIPI MW NIV P W ,NIDN PN IROND I NHNTO
.Nanometrix n7an ¥ RMA ,(n7wpn no)

.NOMY NAY YOI MNMIVID D) WP YOI TN .3.18.3

U TONN DY RO INNN DVP AN VI N .3.18.4

NI9YN MN7YT NN .3.19

DN MNYYT AP DI TN TUR INDOIN MNYTONNN NOON Nownn .3.19.1
TN PN NPT OMY

NN MITY NN NN MIYIIT 79y NNNN MAPY NN T MINAYTH 5nn .3.19.2
raan 7 Hm SQL MmN Rwa Mnd ,mNwAN

VTN DD NMY YR MNIIVN OMNNI NI TION YSID PP M) .3.19.3

LDYANI OOYNIVOPL MNYT NPIN IVANN NOWHNN - .3.19.4

.Scheduler »y MmNy 1H Npon YN P\ L3.19.5
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:DININ MWD NN AN MNNTI OINND .3.19.6
DMWY OONN 7Y PN .3.19.6.1

NPLHNN NPIPNY *9Y DXAVIND MTY  .3.19.6.2

DNM WD .3.19.6.3

NPDOINN NVIPNN DIMPD  .3.19.6.4

DVNI 7Y DNM NN .3.19.6.5

PDF w Excel »82p5 0oy N¥» npny ,noaTn .3.19.6.6
DN DIDIN ,NXN , NN .3.19.6.7

What-If non mn»xwa n>dnn  .3.19.6.8

MNIN NI ONM MO .3.19.6.9

SMS - 578y myInn .3.20
VITHPY D»POY 0IN D02 DY SMS-1 H7NYTA MYTIN NNON TYIND NOIWYNN
NIMD 10NN MDD 79Y NPIANT NNINY DNIPIVIIP NITHIN YT DY PN DY
JININND NOIAPY DIYNIN NN )2 NYTIND PN
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Y N0

NPNHN MY

Ny 931 EAM nipnnnn D112 N59vN2a 1YTIND 1PND MIVNNNIN NPIRONNN MW DI : NIvN
9901 9915 O Y31 Nanometrics I8/ OEM 138 NPINKA N¥NDIN TN 2D . TP8N
.MVYY 10% YW NODINA NPNNN RPN DX JITYD IRYA 7P PRITHN ONTD

APNNN HPMINN

9PN N0 on

PINID NPPOVDINT NPT DIVLD NV
PR NN DINND 9O
IDIN 97y M TIYP WTIN2 DN 10-9 PM
nMay

Indoor "N 1

PININ NPPVLOMINYT NPT DIVVLD NV
YNNI DINXD DD
-I0PIN) 9N PON MV O»NYS PM
40 -9 ONN-27I19NR) P 1O1M) (1202
I7I2Y NMOIN 97y DMINN

Outdoor "nN 2

Data -1 w9 »1 11PN 1LV NV
Center
Y HITIOP vTIN2 OVav ©o1 by PM
NTIAY NN

n7p2 7N ,Data Center 3

(Availability) mymnt

9PN N0 on

99% =

Outdoor "N 1

Indoor 0N | 2

(122299 MTIVY M HDID) 99% <

NP2 70, Data Center | 3

— 913%2) NN NOTIN T8 NN

PM, SM npnnn mnys Outdoor >0 on
,OYPIPA DIVON MDDV ,DOPTO NPT )
DIDM 55 1PP ,DX0WI M MIIVNN PN (V01 2.5-3.5 pW) 10130 (IM XN |-

Rubipidyaleph)

ONMIP YT 7 >N )

DNNNM JPOYN PHNA DINDN NP NPT
.ONNNA NY>2¥) NTI9N 200 PPN

V2P »15v Anti Slip nP 050 | 2

AT NDN MTIPN DITINY MDY Np>Ta
I DO MDY NDP MNY NPT

IO DYDY | 3

DIDMOITINYY MDPY MDY NP>Ta

mapN VI | 4

JPOPON WY 10 MDPY MDY NP> Ta

MYOY NONON AT | 5
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— %1992 NN NDTIN TN NN

’
PM, SM npnnn mys Outdoor 4nx on
DN NYNN NYI,NNDN MNOY NP>Ta s, X
N9T PN PN PWOY 9w MNSY PN Heavy Jwin +>78 no J:i)-‘li’tw 6
N8N oy y
.DPIVM NINY )N NPYTL,OXPTO NPYTA DM DDA NVANVYN | 7
.OPIVN PPY )N NPT, 0XPTO NPT MY MOVLIND PLINLWND | 8
.DPIVM NIPY )N NPITA,OXPTO NPYTA IOV MOVIND NVaANVYN | 9
U 7m0y 72 nprTa , mndy np>Ta
NAN DDIIN YA VMIPINA NYIAN .OPIVM GPS 7m0 v/ mpmgﬁgg 10
SPDMP NYIND
U 7 0y )91 nprTa , mndy nprTa
)
NIN DDIN YAN) VHTIPINA NYIAN .OPIVM 7Y PPN MIOIND mgggﬁ_’ﬁ;’; 11
PNNP DYDY
NP>TA,NVNN DT NOT MNOY NP>Ta
NYIN 0PN NPITL, 00N NPT NIV Heavy 5w + Xn> no”o N7
DYTTNN 7Y NIN DD YA VMIPINI NNINND POMN-1IPM + Duty | 12
MNOWVY MPPN NPT .MINP NYINY (Nrrno
.PDIN-IPIN NP MPPN NPT W0
b
992 NAZNMN .NNJ NHIRNM mnbwwr;z,;r; (OINO9) N TP P | 13
DYNDIDY Y 7NN NPYTA,DOPTO NPT Po»o A1 | 14
I8 MIXIIN D DY OPIVM
NN MNP NPT . MNOWI MPPN NP>Ta R o R
NPA>T2.210 MDD DIVN) “NID DPNR''D 0P 237 PVC B 'mv'(\g”g 372 15
NP NP0
U 7y »71 npy1a , mndy npria
NIN DDIN YN VHTIPINA NYIAN .OPIVM PIND MOVIND Ty | 16
SPNNP NYNINO
U 70y »71 npy1a , mndy npria
NIN DDIN YN VNTIPINA NYIAN .OPIVM TMNY MOVIND OXNN 7/ Ty | 17
ONNP NYIND
U 73097 np>T1a,mndov npr1a
PS/ mvoab o / D
NIN DD YAN) VMIPINI NP .OPIVN GPS / moiny oxnn G§g§ 18
PP NYINY
2NN PP POY 2N NPITA,MNOY NPT
MINNN NPYTA.NINDY OINIP Y NN NP>T2 RF 1515 295 omnnn | 19
.N12720 PIVN D2 NN
ARV TINYY PN MNdY NpyTa PNV T NMNONN | 20
701 1 5¥ PNINDY INRD NVYI WIDN )PP oRW 92 AN | 21
AV MW NWIND MNAD
— 91352 NN NOTIN IS NN |,
PM, SM npwnn mnvs (o>o191p ,0%31) Indoor *9nN on
NPYTA.DVNN DT NOT MNOY NP>Ta
NP MPPN NPT DWW by mypn |+ Heavy Duty 5win + nooo nd7 1
.POAIN-IPIN (NNYN NRINND POAN-1IPMN
LOPIVM Y NN NPT ,DPTO NPT | NY MOLIND PO NVYN | 2
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PM, SM npnnn mys

—913%2) NN NOTIN 198 NN
(0*01917p ,0%31) Indoor »nN

on

.DPIVM POY N2 NPT, DOPTO NPT

MIODD MOLIND NVANLYY | 3

U 710y %72 np>1a , mndy npra
NAN DDI2N YAX) VNIIPIN NYAN .OPIVNY
APNP NYIND

GPS 7 105 vyt 7 mpnn oxrnn

GNSS

DYIDIDY MY )N NPYTA,DXPTO NPPTA
I8 MININ A HY ORIV

mNo»onNna| 5

722N MTIPI NPT . AMNOYI MPPN NP>Ta
NP N0 NPT .DIVNDY

127255 PVC o»mvwav o)p

U 710y %72 npy1a, mndy np>1a
NIN DDI2N YAX) VNIIPIN NYAN .OPIVNY
APNP NYIND

TOND MOIND Ty | 6

U 7 )0y %72 npd1a, mndy npra
NAN DDI2N YAX) LNIIPIN NYAN .OPIVNY
PP NYINY

TN MOLIND ONNND 7/ TINY 7

U 7 oy %901 nprTa , mndv nprTa
NIN DDIN YA VMIPINA NYIAN .OPIVM
ONNP DYDY

GPS 7 mvuinb ornns oxrnn
GNSS

AND PPY PY NN NPT, MNOY NipdTa
MINNN NPT .NINDY DONIP YN NP> Ta
NPIND NN .NDX2D PIVN DM MINN

.D¥P72 MM Mpnn M5 [Q]

RF nbas v omnnn | 9

PM, SM npynnn mxys

992 9YN /7 M50 118 NN

’
09NN on

L1229 NOT MPPN 3IND MDY NP>Ta
2D )72 MNOY .APIN DX P NYNN
DTN NP MNOY

YN TN HNUN MY 1INND 1

L1229 NOT MPPN 3IND MNOYW NPT
210237712 MNOY .NPON DXPN NYNIN
DTN MDY MOV

MPPM OMIANN MNDN PN NPT
LDMIND

PPN N5 M)

PN N .NNDPY NN NPT

7)2%) 928N INND
Gel Deka 8G27

NS PO OXNVNRD NN PN NPT
LOONNND NI PPN NHN NPT

PPN 12225 107
Q] npIRn MMN

Snwn MY 3

PV 539 mndw npr71a .novow \»p)
D027 NP D39 O¥APN NMPN NPYTa
)van

2NYN MMM MPN NPT

DUNI DNYN MSS N2’20 MYPN NP T2
N NN NPT

DP9 TN NN

300 Watt 0»90 0939 4
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992 DRYN /7 M9V 118 NN

PN NPT
PP DN NI O NPV TPSVINNIN
AN

(o5 MPYTa VLI9N NN

’
PM, SM apnnn mvive BN on
TR NDP DTN 51055 91905 24V/20A AdYO P2 5
Trickle Charge D1t .X81 Nnn NP>Ta YO
TR0 NP NPPTa .
. SNMP >m»7 .m»pn np>1a Gamatronics G5 7pa é
THY MPNN Yapn np>1a A /7 21 ,
.DYNN MNOY NP>T2 Juniper SRX 110
NMHDNY DN M NDPN TP D7D niodTa
DN MNOY NPT MINDIVO NNVPN DTN 8
Data -5 nmwpm Tx 7 Rx m»pn np>71a Sierra Wireless RV50
.DN1N MNOY NP1 S
PNY NNIVPN 0TIV 9
Data -2 nwpm Tx 7 Rx my»pn np>1a ‘
NN .ONIN NIDVRY MNOY NPT TPINDDO MLVIN
Q] NN w Omni TQJ-0727R3A 10
Radom m»pn np>1a Directional TDJ-0825DSAL
123N . 0NN MDVNI NMNOY NPT
Q] npnn ~GPS mwiN 11
.Radom m»pn npr1a Trimble Bullet I1I
DN NPV / NVP NYID MPPN NPT
.Dish mmobv npr1a
NN .OMNDN NIDVRY MDY NPT
0 ! VSAT noax 12
L3 npaxn Newtec SAT2200
229 M XY, Z mpnn A nprTa
Tx/Rx + 99w Radom m»pn npr1a
NN .OMNDN NIDVRY MNOY NPT
1Q] nprn GNSS muvx
.Radom m»pn np>1a Chokering B3/Eé
DN NYOY) / NVIYP NDI MPPN NP>T2
.DMNN MMOY NP>Ta VDSL
(R a}a) 13
Data -5 n7wpm Tx / Rx n»opn np>1a . ._
2NN NP NPT Titan, Trillium, :Data n>»15 14
.DNDN MNYY NPT Centaur
2N NP NPT Cat6A 1915 15
.DNDN NNIYY NPT
OV NPT
NN PN NPITL .0 NP NPT Nanometrics’
PN Titan Accelerometer 16
PN Np>1a (YoN2 MPrT12 VI NNI*)
.DN2N MNWY NP>Ta
OV Np>Ta
72 PN NPITL DI NP NPT
.MpNN Nanometrics'’
0NN Mo np>Ta | Trillium Broadband Seismometer | 17
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PM, SM apnnn mvive

992 DRYN /7 M9V 118 NN
09NN

’oNn

MDYV NpdTa

TR0 YaPNI MPNN MM PN NPYTa
.DMNN MNYY NPrTa

9910 TIMIPN NVIPN NN MPPN NPPTa
.Time Stamp

Nanometrics’
Centaur Digitizer (Data Logger)

18

.OMOTY

(Firmware) nnvip

19

Tnna Data Center- 9ayn »n3 np>1a

.(1 Second 7 3 Second) »»NY / INNHD

5w Spooling 7 Unspooling n%5> np>1a
(NN oy ownona) Centaur

9107 YD NN APRNN MDY D INND
-1 Data Packets 9379 myw 24 quna »om
mopn N1 Xo9 Data Center

On-Site Data np 712 .npPLOMINT
DMYPN TR YW NIpna Retention

PIVNHL

20

NNIM INNX PXH NIV NOTY

BOM

21

mona VN 5-25 w10 RF -n 5315 79X
INNa

,GPS-51,200-1,600 MHzZ : 971 »mnn
800-2,100 MHz ,VSAT-Y 950-1,450MHz
DINDDO NWIPY

DINDIYD NYPY CNT-400 : 0925 ™MD
n9151 GPS-5> LMR-400, GPS-5> GG-223
GNSS-5 RG-213, GNSS-5 RG-58 ;0N
. VSAT-5 RG-6U ;05 n>»102

SMA |, N/F-Type Male :RF »ann >»o
.Male

RF nY5 s

22

.Titan 2g Accelerometer, Trillium Broad Band Seismometer ny»no»o mpr1a 0190+
DPRNANN MW MINAY INIWINN PIND NI YINRY 1T DTN JI9INY YINIAN NOOW
: Nanometrics-2 mMmT 7189 278971 VNN NI PN DN

Centaur Data Logger Timing Tests
Description Parameter Pass / Fail Comments
1D Location Lockllng quality, number of locked
satellites
UTC Time . . -
Synchronization Time accuracy (<10us), stability
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Telemetry Tests
Description Parameter Pass / Fail Comments
Telemetry Route 1 second
Telemetry Route 3 second
Site IP Parameters
Description IP
Centaur Data Logger 10.<<Site ID>>.100.1
Gamatronics PS 10.<<Site ID>>.101.5
Gateway Juniper 10.=<Site ID>>.100.254
Cellular Modem 1.1.1.254:9191
VSAT Modem 10.172.<<Site ID>=>.1
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T NOD)
NPIVOIMNNIT MV

%00

MUY NI NPPVDMNITI DIVVLD NVNIY DNMNNA TINYRI TIXNPNINN Y910 NT NADY .1
AUTMY DI, M0IN IN,TYN MONOYWY NMIDTY NN NNNND ORNNA I TYNND

WX (Nagios) D1 NN MY DY WY 7NN NIIYNA NPPVDMNYT) DIVVLD NV .2
95 NN NN XXM ,NIIWNN NNPNN POND "IN NOIWNY NIYNRVIN NPRMIN PN
MINN) N¥PN NNNN D552 1M (T ©owr1 ) Data Center -0 NN 0 ,NI990N 12309
"y ny

P90, 01 NIDIN Y DPND NI NWYIN (TID) ©OWYY) Data Center-n > InxX 10N qonma .3
2N 21099 DY NPYLDINITI VY P NPVINYIN NADN NIDN YNVNDY PPNNY YT
MDIN .("PIYIIN7 MINR) NXPN NNNN IR NHDD NPRY 1IN NNYPNN NIIYN)
DY YVININY DPP PYNN DY, NIT M1 DY MM N Zabbix, DCIM : jn nyombA
OIS MOIYN

900 TN HY YHNWNN SPYNN DX IMIAVN DY 19WD ¥ITI PaDN NHYRIN MVN 0N .4
MINNN NN DY MDVPRIVIN NN 1Y POINN (Nagios) DY ,NPPODMNMNITMN
NNN Y52 MP>TAN DIVLVLD NX HIAPY NYID TN ,NNNNN NPNYIP 2N YT YN : NHDION
S NNAD NN NNKY NN TINND ,NNPN NNNNN

3195999 NODNN NVIN NN PY (Nagios) DPNN MN (N : P2 DPYNHN NN ¥ ,qoMa .5
(Grafana) MONMN MOIN P NPIPOVDMINT VAN NN PNV P (3 -1 ,2MVN
INDINN PN DY IINIINDI0Y QN PIYINNY TADN MADN NPHDD NNNN NIVIND

Data Center-n »NK »W NONMNNN NPYODMINITI DIVVLD NVNID MPYTIN NOPWIY PNY .6
(DY OOV D)

Truaa Nagios Data Center Monitoring Checks

Check Description Responsibility Applicable
Hosts
CPU| Service which checks Maintenance All VMs
average system % CPU Contractor

load across all CPUs
(WARNING when 85%
or greater for 15 mins,
CRITICAL when 95% or
greater for 15 mins). A
load of 1.0 or greater
means CPU is 100%

fully loaded.
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swap

Service which checks the
available swap memory
usage (WARNING when
20% or less, CRITICAL

when 10% or less).

Maintenance
Contractor

All VMs

ssh

Service which checks
that SSH is available on
port 22 (CRITICAL

when unavailable).

Maintenance
Contractor

All VMs

users

Service which checks the
total number of logged-
in users (WARNING
when more than 2 users
logged in, CRITICAL
when more than 3 users

logged in).

Maintenance
Contractor

All VMs

Disk-1

Service which checks
available disk space on
root volume
(WARNING at 20%
free, CRITICAL at 5%

free).

Maintenance
Contractor

All VMs

Disk-2

Service which checks
available disk space on
secondary volume
(WARNING at 20%
free, CRITICAL at 5%

free).

Maintenance
Contractor

VMs with
multiple
volumes

http

Service which checks
that the specified port is
available (CRITICAL
when  response  not

received).

Maintenance
Contractor

Specific VMs

http-login

Service which checks
that the specified port is
available by requesting
the login page on port 80
(CRITICAL when
response not received,
response not 200 OK, or
response body does not
contain expected

strings).

Maintenance
Contractor

Specific VMs

https-login

Service which checks
that the specified port is.

Maintenance
Contractor

Specific VMs
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available by requesting
the login page on port
443 (CRITICAL when
response not received,
response not 200 OK, or
response body does not
contain expected

strings).

certificate-
expiration

Service which checks the
SSL certificate
expiration (WARNING
if within 30 days,
CRITICAL if within 14

days).

Maintenance
Contractor

Specific VMs

total-processes

Service which checks
the total number of
running processes
(WARNING when less
than  the  specified
minimum or more than
the specified upper
threshold processes,
CRITICAL when more
than  the  specified
maximum processes).

Maintenance
Contractor

All VMs

<application>-
process

Service which checks
that a critical path
process is  running
(CRITICAL when not

found).

Maintenance
Contractor

All VMs

apolloserver-
archive

Service which checks
that the ApolloServer
archive is complete
(CRITICAL when data
in the store is not in the

archive).

Nanometrics

ARCHIVING
VMs

all-stations

Service which checks
the number of offline
stations for a subset of
the network (CRITICAL
when the specified
number of stations are
down for the specified

number of seconds).

Maintenance
Contractor

ACQUISITION-
VMs
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ew-check-tanks-
remote

Service which compares
data availability in
ApolloServer  against
Earthworm tank files
(CRITICAL when 1 or
more tank files are
behind).

Nanometrics

SEISMIC-VMs

pb-bulletins-check

Service which checks
that Post Bulletins is
posting correctly in the
specified folder
(CRITICAL upon

failure).

Nanometrics

SEISMIC-VMs

local_cpu

Local service which
checks average system
% CPU load across all
CPUs (WARNING
when 85% or greater for
15 mins, CRITICAL
when 95% or greater for

15 mins).

Maintenance
Contractor

NAGIOS VM

local_swap

Local service which
checks the available
swap memory usage
(WARNING when 20%
or less, CRITICAL when

10% or less).

Maintenance
Contractor

NAGIOS VM

local_disk-1

Local service which
checks available disk
space on root volume
(WARNING at 15%
free, CRITICAL at 5%

free).

Maintenance
Contractor

NAGIOS VM

local_users

Local service which
checks the total number
of  logged-in  users
(WARNING when more
than 2 users logged in,
CRITICAL when more
than 3 users logged in).

Maintenance
Contractor

NAGIOS VM

local_total-
processes

Local service which
checks the total number
of running processes
(WARNING when less
than  the

specified

Maintenance
Contractor

NAGIOS VM
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minimum or more than
the specified upper
threshold processes,
CRITICAL when more
than  the  specified

maximum processes).

local_<application>-
process

Local service which
checks that a critical
path process is running
(CRITICAL when not

found).

Maintenance
Contractor

NAGIOS VM

-9) NNPN NNNN HH5Y NONMNNN NPPVDMINITI DIVLO NVNID MP>TAN NPV PND .7
:(PYNT NN 121

Truaa Outdoor / Indoor Stations Checks

Check

Description

Type

Applicable
Hosts

Acquisition::<server>

Service which checks data is
currently being acquired for a
specific station (CRITICAL
when no recent data for station in
ApolloServer store). This is a
variant of the Data Center All

Stations check.

Maintenance
Contractor

All Centaurs

Acquisition
Performance:<server>

Service which checks acquisition
performance for a specific
station, for both routes. May be
configured to trigger alerts based
on average latency, packet rate,
missed pack ratio (CRITICAL
when metric exceeds threshold).
This is a variant of the All-

Stations check.

Maintenance
Contractor

All Centaurs

Instrument Status

Service which checks Centaur
Instrument status

(CRITICAL when Centaur
reports status other than OK,
WARNING when Centaur status
data is out of date)

Maintenance
Contractor

All Centaurs

snmp_traps

Passive service which is set
based on the status of SNMP
traps received from the power

Maintenance
Contractor

All Power
Controllers
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Truaa Stations Power Controller SNMP TRAPS Protocol Alarms
No. Name Description
1 AC voltage high Ac input voltage exceeds maximum settings
2 AC voltage low Ac input voltage is lower than minimum
3 DC voltage extremely low Dc voltage exceptionally low — Boost (equalizing) or
floating
4 DC voltage low Dc voltage below minimum — Boost (equalizing) or
floating
5 DC voltage high Dc voltage exceeds maximum — Boost (equalizing) or
floating
6 Battery breaker open Battery circuit breaker is OPEN
7 Over temperature Battery temperature exceeds maximum
8 Battery test failed Last battery test failed (non-volatile message)
9 LVD driven open Battery LVD is OPEN
10 User dry contact open User volt-free contact is open (NC)
11 Rectifier(s) comm. fault Communication with rectifier(s) — No response
12 LVD1 driven open LVD number 1 forced OPEN command issued
13 LVD2 driven open LVD number 2 forced OPEN command issued
14 Load breaker open One or more load circuit breakers are open
15 Spare alarm 15 N/A
16 Surge bad Input ac surge protector report's fault condition
17 Battery test in progress Battery test time-stamp
18 Equalizing in progress Equalize test time-stamp
19 |DC voltage extremely high Dc voltage exceptionally high
20 Overload Overload
21 Spare alarm 21 N/A
22 Spare alarm 22 N/A
23 Spare alarm 23 N/A
24 Spare alarm 24 N/A
25 Spare alarm 25 N/A
26 | Converter(s) comms. fault Communication with converter(s) — No response
27 Converter high voltage Converter high voltage
28 Converter low voltage Converter low voltage
29 More than one rect. fault More than one rectifier fault
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Truaa Stations Power Controller SNMP TRAPS Protocol Alarms
No. Name Description
30 Spare alarm 30 N/A
31 Startup time stamp Controller time-stamp
32 Spare alarm 32 N/A
e
f ;’::’:;:::s ; o o Ivar/spoolisnmptt
snm?pi'?gam ’:‘ﬁ;‘"“: lusrlocal/nagios/varirw!
S o N S ] snmptt submit_check_result ’ nag-osglcmd
n‘etr.fsnn'llpl \/T/\
o
S~ N @ Nagios

Truaa SNMP Monitoring Data Flow :1 99~
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Abbreviation Definition
API Application Programming Interface
BB Broad Band seismometer
BOM Bill Of Material
BOQ Bill Of Quantities
BUC Block Up Converter (Uplink) for VSAT
CBM Condition Based Maintenance
CM Corrective / Remedial Maintenance
COTS Commercial Off The Shelf
DRP Disaster Recovery Plant
EAM Enterprise Asset Management
EEW Earthquake Early Warning
EEWS Earthquake Early Warning System
EOL End Of Live
EOS End Of Support
ERD Entity Relationship Diagram
FFF Form, Fit, Function
GIS Geographical Information System
GNSS Global navigation satellite system
GPS Global Positioning System
GSI Geological Survey of Israel
ICD Interface Control Document
LCC Life Cycle Cost
LNB Low Noise Block downconverter for VSAT
MTBCF Mean Time Between Critical failures
MTBF Mean Time Between Failures
MTTR Mean time To repair
NMX NanoMeterix
OEM Original Equipment Manufacture
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Abbreviation Definition
OEM Original Equipment Manufacturer
PdM Predictive Maintenance
PM Preventive Maintenance
PS Power Supply
RAM Reliability, Availability, Maintainability
RCM Reliability Centered Maintenance
RMA Return Merchandise Authorization
SDK Software Development Kit
SLA Service Level Agreement
SM Strong Motion accelerometer
SM Scheduled Maintenance
SNMP Simple Network Management Protocol
TAT Turn Around Time
TR Trouble Ticket
UTM Universal Transverse Mercator
VM Virtual Machine
VSAT Very Small Aperture Terminal
WBS Work Breakdown Structure
WGS World Geodetic System
WMS Web Map Service
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