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ITEM P/N DESCRIPTION

Usin Ts 0 Sn Tsgbud 31ia Ghdnautin)
CORD T COLUNIAME e, tre, crene CHFFUCE)
2071 BOESURMEL E31 IV IAA W4T 1Y QA=WTE] DSIMWIRTERS 10240

2041 501 RAMKCHARHAERE 131, SAPLAKH SUNG, SAPHAR SUING, BANZKOK 10940
Tis : 0&5-214-9114 V=312 fdamiIoms : C105564067500

Tuuesan / QUOTATION

$uii (DATE)
wolluiaus (QUOTATION No)  DCQ6611008
Husm7 (VALIDITY) 15 4u
@oulun1sdhsediu (PAYMENT TERM) 30 fu
rivuRssAUA (DELIVERY DATE) 90 Hu
naiulssAy (WARRANTY) 11
Funu A7 (W) £ wiae IRty (uw)

QUANTITY  UNIT PRICE (BAHT)  AMOUNT (BAHT)

o e o )
qﬂnmﬁwwqmﬁwnqauuu SAN WHBU S UUIIIBINSHNITUNATS

1 e Hitachi {u Virtual Storage Platform E Series

1 ym 7,000,000.00 7,000,000.00

§ Enclozure w38 Chassis nim 4U LEF Drive Box (D860)dm34ld anéafia 34

whsdaiudaya wuy LN-SAS 9wa 10T HOD for DBED Spare (13 3 i

aellyl Power Cord IEC C14 to IEC C13 250VAC 10A Qorldwide Ap 6w

uwaias 1l Power Supply wuu Hot Swap wuis 1200 W 6 mim
wiedaiuiaya wuy LN-SAS wuia 10TB HOD for D860 Package 152 wmiza

Suisziu 3 ¥ on-site service 2477 4 hour reponse time

Sy 7,500,0@.00
daunm -
Wndruduauwduumi FITPRIAL 7,000,000,00
miyadauiv vaT 795 490,000.00
Fnuduiiy 7,420,000.00
vuamnTaBuiumsddslad
winlslumse A dsulrinduas s maiuduididor
ABIATY TRINTEAM
Authorized Sianature : 045 914 9114
{ ) e-mail, : sobeitsolutionsmgmail.cam

Diate : gauasien




s i i Wsnaduma S

rofessiona 1 1 Professional Co, Ltd 471523 Moc 4 Serithai
Professional Tel/Fax (662) T04 3487 wauised

471523 vl 4 QUUETING (RDIRAS T BT s amss sonse
Rel. Klone Kurn, Beung IKumn, Banskok 10240

wriden 0105547036195

Quotation/Order Acknowledgement Ref. No. : 55W2311003

] o
TuauasaMusudunsdida

We are pleased to submit you the following quotation and offer to sell the products or service described in at price, items and terms stated,
U s'Tr'm:.lﬁuﬁ'lun'l'nﬁuai':ﬁ'nﬁamuuﬁmﬁ'uﬁfﬁau%n-ﬁuﬁﬁwmnﬂmuﬂzﬁauhﬁm{l":’lu'lumua‘nmuﬁ'uﬂ

CUSTOMER INFORMATION

QUOTATION INFORMATION

At sy sdufinsumsunasas
Mg nsunisdnnaos
LR EC TR BT RO,

oA Wi Tasreufie wassuns ny. 10200
SR ATIgEnE 0594000162526

Delivery/nisdavas ;90 Yu
Warranty/nnsfudseiu : 19
Payment/msiiedu : 30 Su
Validity/naBuman : 15 9u
Currency : BAHT

ITEM PART NO. DESCRIPTION

TWMT|  SwAAuAT swazbun

ary UNIT PRICE NET PRICE

I | wmihe | medembe IS

1 Hitachi Virtual Storage Platform E Series
4U DB6G Drive Box Frant Bezel

4U LFF Drive Box (DB&D)

LOTE LN-5A5 HOD for DB60 Spare

Fower Supply Hot Swap 1200 W
4% 10TB LMN-5A5 HOD for D850 Package

Powar Cord IEC C14 £o IEC C13 250VAC 104 Qorldwide Approvals 2.5 m,

IPsamsdmngunssidmfutayammandiawassuunuuansunsunasas Ussilwdssinm we 2568

1 n 7,200,000.00 7.200,000.00

A~ L L T I T ]

38

Wadrudauauiiuumiau

Total 7.200,000.00
VAT 7% 504,000.00
Grand Total ¥,704,000.00

Custorner
Price and terms as above are understoad and we confirm this order.
wdnlnlunseuasawasdaulathag nBududdaiat
Authorized Signature -
( )
Date

KT Professional Co.Jftd.

We look forward to give vou our best service,

Widmiatuadiaiviteddinmintuddud

Authorized by:
fuaaanunass Janwlys)
eMail : w_lanokwanghotmalleom
Mobile : 081-615-4596




Point IT Crmeuting O 110
19 Soi Supapong 1 Split 6, Kweng Nongbon,Khet Prawet, Bangkok 10250, Thailand,
Tel: +66 (0) 2348-4792, Fax : +66 (0)2348-4793

Customer 5w aSuAnsunTUnasas QUOTATION
gruE?ﬁ'ﬁi'rummﬁamw"’rmi-rmdnﬂia-t naunTsUnmATes Date :
DULUATEISSA Lndienummn LngAn N, 10300 Our Ref. No.  SUWD011123

wwididinn@ : 0994000162626

We are pleased to submit you the following descriptions and the prices as follows:

Product Description Qty. g e Wy

Baht Baht Period

Hitachi Virtuzl Storage Platformn E Series 1 7.300,000.00 7,300,000.00 1 Year

AU D860 Drive Box Front Bezel 3

8U LFF Orive Box (D8a0) 3

10TB LN-SAS HDD for D860 Spare 3

Power Cord IEC C14 to IEC €13 250VAC 10A Qorldwide Approvals 2.5 m. 3

Pawer Supply Hot Swap 1200 W 6

4» 10TB LI-SAS HOD for DB6O Package 38

nsamsdmnaunsafiniudeyansuenifavmosummansunmnases Ussillanlszanm w.a. 2568

SUB TOTAL 7,300,000.00
Value added Tax 7.00% 511,000.00
GRAND TOTAL 7,811,000.00
Term & Condition
- The price is subject to chang without prior notics
- Delivery date ; within 90 Days
rwundyseEu mdoulasvonis hiiss Woraluck Khunsuwanchai
AmurAduTal sl 15 Fuiumniuauesm Account Executive
Canfirmed By:  ( )

Date :
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in a world where microseconds matter, Hitachi Virtual Storage Platform
E series supercharges performance for business applications, while also
meeting data efficiency needs with a simple-to-manage platform.

Trusted Capabilities That
Womn't Break the Bank

Canyour IT infrastructure team keep up with the demandsofa
distributed workforce and data hungry applications? If you are
overwhelmed by maintenance tasks and struggling to deliver IT
projects fast enough, because you're continually challenged to
be agile and “do more with less,"it's time to rethink data storage.

With the Hitachi Virtual Storage Platform {VSP) E series (VSP
E590,VSP E790 an VSP E1020), we provide agile and automated
storage built upon the innovative technologies found in aur
high-end enterprise systems. Now all businesses can deliver
exemplary service levels, data security, and cloud services
enabling the acceleration of cloud-native application development
and migration. With Hitachi VSP systems, businesses of any size
canenjoy the same peace of mind and application availability that
the largest enterprisesin the world rely on.

Thase systems enable you to cost-effectively meet your
current digital expectations and scale to address future
challenges as application data needs and service levels evolve.
With time-tested, proven availability and scalability. we deliver
infrastructure solutions that help you maximize yourdata
center advantage.

Give your growing business the performance that large
enterprises rely on to satisfy the demands of rea I-time, data-
hungry applications. VSP E series architecture is designed
with a true symmetrical active-active controller io deliver
consistent, industry-leading, low-microsecond latency.

This advanced architecture reduces the transaction costs
of latency-critical applications and delivers pradictabls
performance to optimize storage resources.

Flexible data management options allow yau lo evolve as
your business grows. Use the VSP E series embedded
management for simplified system configuration and setup,
ideal for single system environments, or choose Hitachi Ops
Center management for comprehensive administration,
analytics, automation and data protection capabilities across
the entire VSP E series and VSP family.

Take advantage of the advanced capabilities in the VSP E
series across all your data center storage assets through
virtualization pioneered by Hitachi. Storage virtualization gives
Youacommon management control point for multiple storage
systems, which drives increased administrative efficiencies.
Data services, like data reduction, automation, and metro
clustering, that are available with VSP E series are extendead
tovirtualized storage systems to give them mare value and an
extended life cycle.

Enterprise Agility

Building upon our successful portfolio of data sclutions,

the VSP E series is powered by the same Hitachi Storage
Virtuslization Operating System RF (SVOS RF) operating
system that protects our largest customers. With all VSP
models sharing a common SVOS RF operating system, yau
can manage and replicate your data between any VSP system
and avoid creating silos of data.

V'SP E series gives your growing business the performance
thatlarge enterprises have relied on for decades to satisfy the
demands of your real-time, data lungry applications. Class-
leading latency of less than 41 ms drives efficiencies and stellar
customer experiences throughout your business.



Withintelligence designed into our adaptive data reduction
technology, you can run data reduction and be assured of
optimized performance and efficiency. With our proven data
reduction capabilities, VSP E series allows organizations to make

effective use of our 41 sight-unseen effective capacity guarantes.
Choice of NVMe, Hybrid Flash,
and All Flash in a Single Family

As workloads increase and data levels grow, itis important for
storage to deliver scalable performance, capacity and storage
efficiency. VSP E series offers you asingle architecture to
match all your business and workload requirements. Our all-
NVMe flash solutions deliver Super-charged, ultra-low latency
performance that small, midsized and enterprise businesses
need loaccelerate and consolidate their business applications.
V8P E series all-flash and hybrid-flash solutions extract the
maximum performance and capacity value from applications.
These solutions are agile enough to support traditional data
center workloads, cloud initiatives, containerized applications,
and even utility consumption models that red uce upfront costs.

Legendary Hitachi Resilience

VSPE series builds on 58 vears of proven Hitachi engineering
experience, offering you a superior range of business
continuity options that provide the best reliability in the
industry. We back this up with the industry's first and most
comprehensive 100% data availability guarantee. As aresult,
85% of Fortune 100 financial services companies trust Hitachi
slorage systems with their mission-critical data.

The VSP E series innovative active-active controller
architecture protects your business against local faults while
mitigating performance issues. In addition, enterprise-class
metro clustering is also available with Hitachi Global-Active
Device solution, which provides synchronous replication
between data centers up to 500km apart. For even more
protection and data mobiiity, you choose asynchronous
replication to a third data center with Hitachi Universal
Replicator. Migrate data fram older systems with no disruption
to your operation and applications, All the while, monitor your
entire storage environment with Hitachi Remote Ops. which
proactively predicts and prevents issues that maylead to
downtime or operational disruption.

Flexible Storage Management

Hitachi Vantara's flexible storage management portiolio
brings the power of choice backinto your organization and
scales with your business as itgrows and your needs chan ge.
Whether for asingle array or larger environments, our full
complement of orchestration and optimization tools will meet
your unique needs now and evolve for what is next.

Hitachi embedded managementisideal for single system
environments and provides simplified, rapid system
configuration and setup of the VSP E series arrays with the
ability to provision storage within minutes as well as supplying
array-based monitoring for basic troubleshooting.

Hitachi Ops Center, our AlOps-driven, advanced management
suite delivers a self-driving experience across the entire

V8P partfolio. Hitachi Ops Center is an integrated storage
management platform which includes configuration, analytics,
automation, and data protection for a more centralized
approach to storage management,




Advanced AlOps

Achieve greater efficiencies and agility with Hitachi Ops
Center's advanced AlOps which provides real-time monitoring
for VSP E series systems located on-premisesarina
colocation facility, Hitachi's advanced AlOps provides unique
integration of IT analytics and automation that identifies issues
and, through automation, quickly resolves issues befora they
impact your critical workloads.

Hitachi Ops Center Analyzer uses the latest artificial

intelligence (Al) and machine learning (ML) capabilities to
improve IT operations, using predictive and root cause analysis
as well as automated remediation. Analyzer uses ML datato
continuously monitor the entire data path, from virtual machine
(VM) to storage, to ensure resources are meeting their required
service level agreements (SLAs) for mission-critical applications,

Hitachi Ops Center Automator orchestrates the agile delivery

of V5P E series storage resources to enable a cloudlike,
IT-resource delivery model. This approach provides rapid
deployment of new infrastructure resources through aself-
service catalog and ensures consistent data resilien cy policies.
The extensive catalog provides customizable worldlows

stich as smart provisioning and nondisruptive migration that
minimize manually intensive steps and can improve overall
efficiency up to 70%, freeing up critical IT stafi.

Hitachi Vantara

Cloud-Enabled Monitoring

Hitachi Ops Center Clear Sight is an easy-to-use, cloud-based
monitoring and fleet management software tool that provides
critical insights into your Hitachi Virtual Storage Platform (VSP)
assets. Predictive analysis means less downtime and faster
resolution. Ops Center Clear Sight leverages Hitachi Remote
Ops autormated and proactive data collection to strategically
identify equipment needs in advance and create an efficient
mitigation plan. Al-driven insights powered by Remote Ops
give an on-demand, single-source view of operational and
business metrics for VSP E series arrays utilizing Al and ML.

Modern Cybersecurity

Hitachi Ops Center provides ransomware mitigation that helps
youguard your most vital data assets. Hitachi Ops Center
Protector orchestrates the replication between on-premises,
near cloud, and public clouds to provide backups of the data.
By creating animmutable storage environment, critical copies
of data are "locked down" either in the near cloud or public
cloud to ensure that ransom attacks don't get ta this data.




Max. Raw
Internal
Capacity

Total Efficiency
Guarantee Ratio !

Data Reduction
Guarantee Ratio

Max, Raw External

Max. Number of
Drives (Flash
and Hard
Drives)

Max. Number

of Flash Drives,
Including Spares
Max, Number

of Hard

Drives,

Including Spares
Flash Drive Options

SASHard
Drive Options

Max. Standard
Expansion
Drive Trays

Max. High
Density
Expansion
Drive Trays

7.94PB (3078 NVMe
and 30TB 5A5 550)

Upto 7:1

Up to #:1 [sight unseen)

14+PB
264

" 10.62 PB (3078
NVMe, 30TH SAS SSD

and IHTB HDD)

24(2.5" NVMe 550 and 240 [2.5" 545 550)

MfA

1 1978 (2.5" NVMe)
& 38TB [2.5" NVMe]
12 7.6TR (2.5" NVMe)
1 15TH (25" NVMe)
& 30T (25" NVMe)
ta 1978 (2.5" SAS)
b 38T (25" 5A5)
= T.6TH (2.5" 5A5)

& 15TB (25" SAS)

12 30T (25" $AS)
N/A

10 [2U: 24 §FF SAS
55D)

N/A

480 (3.5 SAS HDD)

 24TB (2.5" 10K)
® 6TB (3.5" 7.2K)

w 10T (35" 7.2K)
& 147TH (3.5" 7.2K)
b 18TH (3.5" 7.2K)

10 expansion trays
total

2 [2U: 24 5FF 548
550 and

8 (2U: 24 5FF 575
S50/HDD

or 2U: 12 LFF SAS
HDB)

8 (i+L: 60 LFF HDD)

{E790.
Capacity Specifications

7.34PB (30TB NVMe
and 30TH 5AS S5D)

2lals
264

NfA

/A

10 [2U: 24 SFF 548
SSD)

10,62 FB (3078
WV¥Me, 30TB SAS 550
and 10TBHOD)

552

480 (3.5" 545 MDD

1 24TB (2.5 L0K)
@ GTB [3.5" 7.2K)

& 10TE (3.5"7.2K)
1470 (3.5" 7.2K)
# 18TB (3.5"7.2K)

10 expansion
Lrays total

2 (2U: 24 5FF 5AS
550) and

B [ZU: 24 5FF SAS
S5D/HDD

or 2LU: 12 LFF SAS
HDD)

B (#U: 60 LFF HDD)

26 PB [30TB 5A5 55D)

287 PB
864

96 (2.5 NVMe 55D)
or B64 (25" §AS 550)

N/A

NSA

4 (21 24 5FF NVMe
S5D) or

36 (2U: 24 5FF SAS
551

NfA

960

B64 (2.5" SAS 55D)

960 [3.5° 5A5 HDD)

w 1.9TB (2.5" SAS)
w 3HTB [25" 9AS)
& 7.6TR (25" SAS)
w 15TB [2.5" 5AS)
@ 30TB [2.5" 5A8)

w 24TB (25" 10K)
& GTB (3.5"7.2K)

& 14TR (3.5"7.2K)
= 18TE (3.5" 7.2K)

30 expansion bays
total

+[2U: 2L 5FF 5AS

_ 850) and

32 (2U: 24 5FF 5AS
SSD/HDD) or
2U: 12 LEF $A5 HDD)

16 (4L 6O LFF HDD)




Performance (IOPS)

Performance
(Bandwidth)

Fibre Bandwidth
ta Host

; Mazx. Cache

Max, Host
Port Counts

Hostinterface
Types

Height
Width
Depth {Controller)

Max, Weight
(Controller
w/ internal media®)

Built-in Drive Tray

Back-End Disk
Interface
and Links

bdax goy

Height
Width
Depth

Max. Welght

Value Added
Bundled Features

RAID Supported3

Data-at-Hest
Encryption
Max, LUN Size

Mazt Mumber
of LUNs

Coutroller Tray Specifications

4.0 million 6.8 million

22GB/fs 31 GB/s
76,800 MB/s

768 GiR
205 FC laxFC 244 ulFC
12 x isCsi 8 xisCsl 12 x iSCSH

0 FC: 32Gh/s
& FC: 16Gb/s
& iSCSI: 10Gb/s
W iSCSI: 25Gh/s

20,3.5" (BT mim)
19.0" (482 mm)
33.6" (852mm)

1ita lbs (48 lg)

24 5FF NVYMe 55D
Buil-in Drive Tray: 32 % NVMe PCle

Expansion Drive Tray: Hx 5AS
Expansivn Host 1/0 Tray
H/A

N/A
Soltware Specfications

t 1000 Dota Availabiliy Guoranles
ta. Total Efficiency Guaranies

2 Adaptive Data Reduction

& Storage Virtualization

2 Embedded Management

i |n System Replication

& Copy Data Management

b [nfrastructure Analytics

& Mon-disruptive Migration

& RAIDG (6D+2P, 120+2P, 14D+2P)
& RAIDS (3D+1P, 4D+1P, 6D+1P, 7D+1P)
i RAIDI (2D4+2D, 4D+4D)

Yes

256TB
32,768 9,152

16xFC
B % i5C5]

HitachiVirtual |

EE [ Stopag :
ormi(VSP) il Plattorm (VS E)
E1090 E_’l.D‘.'JUI'I_-

B.4 million

5268/s
256,000 MB/s

1024 GiB

B0 x FC-NVMe

80 FC

40 ¥ iSCsI* .

& FC-NVMe: 32Gh/s

& Fibre Channel: 32Gb/s
& Fibre Channel: 16Gh/s
& {SCSI: 10Gh/s

& ISCSk 256h/s

A, 6.8" (175 1mum)

19.0" (443 mm)
31.8" (809 mm}

166 Ibs (75 kg)

N/A N/7A
64 x MVMe PCle

or

G412 Gby/s SAS

1

21, 3.5" (88 mm)
19" [4B3mm)
35.27 [BY92 mm)

85 Ibs [43 kg)

65,280




11 HitachiVintu

[iStorage o)
Platform (VSE)
EEOH e

Virtual Storage Scale Out Specifications

bt s Storage:
L(VSE) | Rlatform (VS E)

IEL090° - = ool

Max Controller (6]
nodes per i
cluster
" Max Clusters 154
one node
may
particpate . : 2z »
Fibre Bandwidth L560 4160 k140
to Host

Max Cache 49,920 Gif 66,560 Gi
(without
interniy)

ENERGY STAR®E:
certfied

Notes:

! The Tutal Eficiency Guarantee of up tw 7:1 fur the VSP E990 JETY0/ESY0 IME = 1,000,000 bytes

covers savings (rom data de-duplication, compression, thin provisioning and .
snapsliots, 1MiH = 1,048,576 bytes

“ V5P E790 and ES90 controller weight includes internal NVMe S5Ds NVMe = non-volatile memory

* RAID 1 selection mirrors blocks across two drives and then creates 4 express 550 = solid sate drive
siriped set across multiple drive pairs. This is commoniy referred Lo is FC = Fibre Channel
RALLD 1+0.
- . i5CS1 = Internet Small Computer Systems Interface
! Maximum port count reliect diskless configuration
* Maximum port count reflects disidess configuration
and additinnal Channel Board Box (21)

15 non-meta Virtual Storage Machines per node shared
with MDM and GAD uses of V5Ms

® Hitachi Vaniara

& Hitach Cresan Curgsing




hitactivaniaracom

Increased infrastructure complexity combined with
continuous data growth has resulted in limited visibility
across the data center. Business applications are
expected to receive their required service levels 24/7.
Without the right analytics tool to provide IT operational
insights, optimizing storage service levels while
keeping IT costs in check can be an arduous challenge

especially across a multi-data center enterprise.




Improve Data Center Optimization
and Service Levels

To effectively optimize and plan your data center infrastructure, machine learning (ML) is

needed to correlate and analyze IT operations or telemetry data to identify historical trends
and performance anomalies. In-depth visibility of key performance and health statistics from
host servers through its entire data path to shared storage resourcesis required to ensure
mission critical business applications are meeting their agreed to service level agreements.
Identifying, troubleshooting and analyzing the root cause of performance bottlenecks canbe a
time-consuming effort as the problem could be anywhere on the applications’ data path. When
the required action to remediate the problem has been identified, having to manually execute
the prescribed management action or configuration change can be slow and inefficient.

Hitachi Ops Center Analyzer:
IT Operations Efficiency

Hitachi Ops Center Analyzer is an advanced Al-driven
management suite for VSP storage environments that
supplies self-driving recommendations, minimizing the time
and effort spent on daily management and operational tasks,
to heip ensure IT operations are running successfully. Utilize
operational IT insights to make informed decisions to improve
application SLA's and maximize data center uptime.

Ops Center Analyzer is ideal for organizations looking for
Al-driven software to help take advantage of the massive
amounts of artificial intelligence and machine learning data that
is being generated by your data center hardware. Ops Center
Analyzer provides additional add-on software for predictive
analytics as well as multi data center monitoring of your critical
Hitachi Vantara VSP storage assets.




Eliminate Monitoring Tool Sprawl

Hitachi Ops Center analytics and observability software supports VSP arrays whether
on-premises, in a colocation facility, or a public cloud environment. Ops Center’s analytics
software provides health insights and best practices to monitor key performance and capacity
indicators across a heterogeneous data center infrastructure, to easily identify and isolate
performance probiems. By analyzing the data path from virtual machine (VM) and server to
SAN fabric and logical storage resources, Hitachi Ops Center analytics software provides
essential IT operations visibility and optimization that can brealk down the monitoring silos

across the application’s full data path.

Efficient Service Level Management

Transform IT metrics into service level objectives (SLOs) for
performance and capacity. Continuous monitori ngensures
that you are quickly alerted when servers, VMs or storage
resources miss their assigned SLOs. And end-to-end topology
views provide in-depth visibility needed to optimize the
application's full data path.

Ensure application server or virtual machine workloads are
mesting their service level requirements so you can take
pre-emptive actions before issues will affect users.

Anomaly Detection for Early Alerting

Analyze a wide range of I T operational metrics for new
ML-based insighis for anomaly detection of performance

and capacity problems. Dynamically set normal operating
baselines to track and compare historical with current
performance for infrastructure resources so you can quickly
identify performance anomalies. Ops Genter Analyzer assists
with identifying at risk resources and facilitates problem
diagnostics and resoclution when service levels are not met.

Anomaly detection for early notification of problems with
integrated monitoring aids to make he right decisions when
optimizing resources.

Central Operations View Across
Data Centers

Central IT operations dashboard across multiple data

centers, enabling new enterprise-wide insights of capacity,
performance and system health for the Hitachi Virtual Storage
Platform (VSP).

Multi-data-center views streamline enterprise-wide
management reporiing and troubleshooting.

Predictive Analytics For Improved
Resource Planning

With predictive analytics, forecast future resource capacity
and performance requirements using ML-based data analytics
provides improved planning and budgeting. Evaluate a
proposed resource configuration or workload change to
assess its potential impact and verify whether the change is
meeting its objective prior to implementation.

Eliminate the guesswork and forecasi when and where new
resources are nesded for improved ROL

Problem Analysis and Resolution

Use prescriptive analytics with an Al-enabled, heuristic engine
to help diagnose the root cause of shared resource problems.
Correlate dependent resources end-to-end that may be
affecling a bottleneck, track IT configuration changes, and
prescribe problem fixes to quickly resolve issues.

Lower mean time to repair objectives by quickly
troubleshooting and ing the root cause of
periormance bottlenecks while providing suggested
remediation actions.

Analytics Combined with Active
Management Automation

Manual execution of prescribed management actions to
remediate a problem can be inefficient. Hitachi Ops Center
provides unique integration of its Analyzer and Automator
software that deliver streamline warkflow automation and
orchestration to quickly streamline a prescribed configuration
change thatis required to resolve the problem.

Integrated Al Operaiions analytics and automation creates a
coniinuous feedback loop, which is the start of autonomous
data center management operations.




Transform Al Operations Analytics
to Improve Data Center Efficiency

As key part of the Hitachi Ops Center suite, Analyzer ensures that you meet your service level

requirements for mission-critical application servers, optimize resource utilization, and rapidly
troubleshoot performance bottlenecks across a virtualized storage infrastructure. Ops Center

Analyzer enables you to define and continuously menitor service level objectives by application
worldoad or logical storage resource. Whena performance hot spot is identified, integrated
diagnostic aids facilitate rapid problemisolation and root cause analysis of the bottleneck. See
the family of Hitachi Ops Center Analyzer solutions for IT operations covering multi-data center

environments, predictive planning.

Hitachi Ops Center Analyzer:
Data Center Insights

Ops Center Analyzer delivers new IT operational intelligence
withkey perfermance and capacity insights into yourdatacenter
operations across heterogeneous, multivendor resources.

Ops Center Analyzer monitor and analyze your data center
infrastructure on-premises at scale with ML insights. It helps
youmake informed decisions and investments, optimizing
resources on the application's data path to meet SLAs. Improve
IT operations across yourinfrastructure to build a scalable

data center environment that meets business needs withaut
overrunning budgets. Hitachi Ops Center Analyzeris part of the
Hitachi Ops Center management suite of products and comes
standard with Hilachi Vantara Virtual Storage Platforms.

Customer Benefits

= Analyze resources continuously 24/7 to Identily risks and
recommend operational changes Highly Customizahle
dashboard with reports & metrics to suit the user

e Leverage Al operations to improve IT management
efficiencies by analyzing full data path to ensure data is
accessed af the highest speed

o Monitoring beyorid storage— Metrics from other data center
assels such as switches, VMs, hypervisors & hosts can now
be monitored in this single pane of glass — avoids switc hing
between different monitoring tools between different
monitoring tools

Hitachi Ops Center Analyzer Viewpoint:
Multi-Data Center Observability

Hitachi Ops Center Analyzer viewpoint is an add-on software
observability tool that delivers a consolidated view across
multiple data centers (see Figure 1). Ops Center Analyzer
Viewpoint is an integrated monitoring dashboard far VSP
powered data centers, monitoring telemetry data not only
from VSP storage but also switches, virtual machines, hosts
and hypervisors. With Ops Center Analyzer Viewpaint IT
organizations can create enterprise-wide views with custom
dashboards for storage capacity, performance and system
health, and streamline multisite troubleshooting acrass

the enterprise.

Customer Benefits

o Gain central management views across a multi-data-center
enterprise environment.

e Highly Customizable dashboard with reports & metrics to
suit the user

e Problemisclation using Viewpoint and troubleshoot and
root-cause analysis with the tightly integrated Analyzer, that
canbe linked and launched in context

o Manitoring beyond storage — Metrics from other data center
assets such as switches, VMs, hypervisors & hosts can now
be monitored in this single pane of glass - avoids switching
between different monitoring tools



Choose the Right Solution

Optional Software Solutions

SVOS RF integrates with Hitachi's Foundation and
Advanced software packagss to deliver superior
availability and operational efficiency. You gain data-
at-rest encryption, active-active clustering, insights via
machine learning, and policy-defined data protection

with local and remote replication. AU ; :F:—:fat'Ur'_éS_-_. .

Quickly allocate IT resources for maximum
efficiency using Hitachi Ops Genter.

Software Packages

The Foundation software package comes standard on
all VSP 5000 series, VSP E series, VSP F series and
VSP G series systems and delivers software to simplify
management and protection of your data. It also includes
best-class analytics software to improve uptime and RO
of IT operations. Upgrade to the Advanced software
package when buisiness continuity is critical or you need
to automate delivery of IT resources in less time, so you
can focus on innovating faster,

Then, choose Hitachi services and training, as needed
by your arganization, to make Foundation or Advanced
packages for your SVOS RF solution business readly.

Services and Training

Hitachi Vantara Global Services offers market-
leading storage consultants, proven methodologies
and a comprehensive portfolio of services to help
you optimize alignment of storage to your business
requirements. Our assessment, planning and clesign,
installation, management and support services
maximize the value of Hitachi Storage Virtualization
Operating System RF.




Thin provisioning

Thin provisioning

Thin provisioning is an approach o managing storage ihat maximizes physical storage
capacity. Instead of reserving a fixed amount of storage for a volume, capacity from the
available physical pool Iis assigned when data is actually written to the storage media.

Thin provisioning provides automatic performance optimization and storage space savings
across pools of virtual capacity. Provisioning storage from a virtual pool reduces
administration costs by cutting the time to provision new storage. Capacity is allocated to an
application without it being physically mapped until it is used. In this approach, it is possible to
achieve overall higher rates of storage utilization with just-in-time provisioning. It also
simplifies performance optimization by transparently spreading workloads across many
physical devices, thereby reducing performance management concerns and self-optimizing
performance and throughput.

About Dynamic Provisioning

While basic or traditional provisioning strategies can be appropriate and useful in specific
scenarios, they can be expensive to set up, time-consuming to configure, difficult to monitor,
and error prone. Dynamic Provisioning allows you to reserve virtual storage capacity based
on anticipated future capacity needs, using virtual volumes instead of physical disk capacity.
Although Dynamic Provisioning requires some additional setup steps, it can provide a simpler
and more beneficial alternative to traditional provisioning methads.

Overall storage use rates can improve because you can potentially provide more virtual
capacity to applications while using fewer physical drives. Dynamic Provisioning can provide
lower initial cost, greater efficiency, and ease of slorage management for storage
administrators. The Dynamic Provisioning feature offers these benefits:

= Simplifies storage management

= Provides a better balance of resources and performance optimization by default than
traditional provisioning

®* Optimizes physical drive usage

® Reduces device address requirements over traditional provisianing by providing larger
volume sizes

When to use Dynamic Provisioning

Dynamic Provisioning is a best fit in an open-systems environment in these scenarios:

® When the aggregation of storage pool capacity usage across many volumes provides the
best opportunity for performance optimization.

® For stable environments and large consistently growing files or volumes.

@ When device addressing constraints are a concern.

Chapter 1: Introduction to provisioning
Provisioning Guide for VSP E Series and VSP G1 30, G/F350, G/F370, G/F700, G/FI00 28
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4.6.3 Hardware Architecture

L.

I

Controller Chassis (DKC)

= The VSP G130 Controller Chassis (DKC) consists of Controller Board (CTL), Battery, FAN, Power
Supply (DKCPS) and Drives.

= The VSP G350, G370, VSP E590, E790 Controller Chassis (DKC) consis(s of Controller Board (CTL),
Channel Board (CHB), Power Supply (DKCPS), Backup Module (BKM), Battery, FAN, Cache Flash
Memory (CFM) and Drives.

= The VSP G700, G900, VSP E990, E1090 Controller Chassis (DKC) consists of Controller Board
(CTL), Channel Board (CHB), Disk Board (DKB), Power Supply (DKCPS), Backup Module (BKMF),
Battery, LAN Board (LANB) and Cache Flash Memory (CFM).

¢ The Cache Memory is installed in the Controller Boards.

¢ The Battery and the Cache Flash Memory are also installed in the Controller Boards to prevent data
loss in case of a power outage or the like.

* The Storage System continues to operate when a single point of failure occurs, by adopting a duplexed
configuration for each Controller Board (CTL, LANB, CHB, DKB) and the Power Supply Unit,
and a redundant configuration for the Power Supply Unit and the cooling fan. The addition and the
replacement of the components and the upgrading of the firnware can be processed while the Storage
System is in operation. However, when performing the maintenance and replacement of the Controller
Boards, the Channel Boards and the Disk Boards in the cluster are blocked.

Drive Box (DBS2/DBS)

e The Drive Box (DBS2/DBS) is a chassis to install the 2.5-inch Disk Drives and the 2.5-inch Flash
Drives, and it consists of ENC and the integrated cooling fan power supply.

* The duplex configuration is adopted in ENC and Power Supply Unit, and the redundant configuration
is adopted in Power Supply Unit and the cooling fan. All the components can be replaced and added
while the Storage System is in operation.

Drive Box (DBL)

= The Drive Box (DBL) is a chassis to install the 3.5-inch Disk Drives and it consists of ENC and the
integrated cooling fan power supply.

= The duplex configuration is adopted in ENC and Power Su pply Unit. and the redundant configuration
is adopted in Power Supply Unit and the cooling fan. All the components can be replaced and added
while the Storage System is in operation.

Drive Box (DB60)

* The Drive Box (DB60) is a chassis to install the 2.5/3.5-inch Disk Drives and it consists of ENC and
the integrated cooling fan power supply.

° The duplex configuration is adopted in ENC and Powe:r Supply Unit, and the redundant configuration
is ad(_)ptéd_ in'Pov'\r"cr Supply Unit and the cooling fan. All the components can be replaced and added
while the Storage System is in operation.

THEORY04-06-60
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11. Drive Box (DB60)

The Drive Box (DB60) is a chassis to install the 2.5/3.5-inch Disk Drives consists of two ENCs and two
Power Supplies with a built-in cooling fan.

Figure 4-43 Drive Box (DBB0)

Front View Rear View

e

2 Rt =
2" Zie
s

e e boiltin cooling fan
60 LFF HDDs can be installed. ENC and Power Supply take a duplex configuration.

12. Drive Box (DBF)

The Drive Box (DBF) is a chassis to install the Flash Meodule Drives (FMD), and consists of two ENCs
and two Power Supplies with a built-in cooling fan.

Figure 4-44 Drive Box (DBF)

Front View Rear View

> #/»1 - Power Supply with a
S built-in cooling fan
12 FMDs can be installed. ENC and Power Supply take a duplex configuration.
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AC power supply unit LEDs and conneclors

3

B e o s PRI e
AL power supply unit LEDs and connectors

Both SFF and LFF drive trays are equipped with AC power supply units. The AC power
supply units include LEDs to display its operating status.

% Note: The DBSE and DBLE power supply has a Platinum efficiency rating.
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Number ftem Description
1 RDY LED Green: Normal operation.
2 ACI IN LED Green: AC input is operating
normally.
3 ALM LED Red: Power supply unit can
be replaced.

High-density intermix drive tray (DB60)

The following describes the physical specifications of the high-density drive tray.

Number of
Name Model name Height drive slots Drive type
DB60 DW-F1000- 4U (176 mm) 80 3.5 inch (LFF)
DB60

Chapter 2: Hardware overview
Hitachi Virtual Storage Platform E590 and E790 Hardware Reference Guide 35




Dense intermix drive tray with front panel bezel

intermix drive tray with front panal beze

Number

item

Description

POWER LED

an.

Green: Drive tray is powered

READY LED

Green: Drive tray is
operational.

Locate LED

Amber:

® Indicates the location of
the chassis.

= Can be turned on or
turned off by the
maintenance utility.

Lock

Locks and unlocks the front
panel bezel by using the
supplied key.

Chapter 2: Hardware overview

Hitachi Virtual Storage Platform E590 and E790 Hardware Reference Guide
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Dense intermix drive tray d."spiay LEDs

ense intermix drive tray display LEDs
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Number ltem Description
1 ACT Green: Normal operatian.
Blink: Drive is being
accessed.
2 ALM LED Red: Drive stopped due to a
failure and can be replaced.

% Note: At the rear of the drive tray, the drives are organized from left to right. On
the left side of the preceding figure, the rear of the drive tray is at the top.

® Rear of drive tray: 48-59
= 36-47
= 24.35
= 12-23
= Front of drive tray: 00-11

Chapter 2: Hardware overview

Hitachi Virtual Storage Platform E590 and E790 Hardware Reference Guide 37
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Dense intermix drive tray rear panel

Number ltem Description

i Power supply unit N/A

2 RDY LED Green: Normal operation.

i) AC IN LED Green: Normal operation.

4 ALM LED Red: Power supply unit can
be replaced.

9 Receptacle Connects to the power cable
provided with the storage
system.

6 ENC N/A

7 PATH (OUT) LED Blue: OUT side port is linked
up.

8 PATH (OUT) connector Connects to a drive tray.

9 PATH (IN) LED Blue: IN side port is linked
up.

10 PATH (IN) connector Connects to a controller or
drive tray.

11 Console This port is reserved.

12 ALARM LED Red: ENC can be replaced.

Chapter 2: Hardware overview

Hitachi Virtual Storage Platform E590 and E790 Hardware Reference Guide 38




Rack support

Number

item

Description

13

Locate LED

Amber:

= Indicates the location of
the chassis,

= Can be turned on or
turned off by the
maintenance utility.

14

POWER LED

Green: ENC is in the power-
on state.

Rack sup

port

The storage system can be installed in the Hitachi Universal V3 Rack, Universal V2B Rack,
or Universal V2 Rack as well as non-Hitachi 19-inch racks that meet the storage system's
specifications.

Non-Hitachi racks must be 4-post, EIA 310-D compliant with adequate airflow and weight

capacity. The PDUs must be mounted properly to avoid any issues for servicing the storage
system. The PDU receptacles must face toward the back (not toward each other). The area
behind the storage system and between the vertical 19-inch mounting posts must be free of

PDUs and cable loops.

Chapter 2: Hardware overview
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