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ITEM F/N DESCRIPTION

Usdn v 0 S Tsgbud 10 (hiEnauky)
SOREITCRLUTIAML 2 A 1ve NEAE T rFICES

2071 BDHSTUATIAL 151 IVD40= WA VAR WA BIIAWIEILRS 10240
2071 501 RAMKHAMBATIG 131, SAPHAN SUNS, WAPHAN MG, BAIGKOK 10240
Ths : 055-212-9114 vlE=Fdfiflamisins : ci0a564067400

TuleEuasim / QUOTATION

Fuil (DATE)
wwitluiaua (QUOTATION Ho.)
dusim (VALIDITY)

Boulunisdhseiu (PAYMENT TERM)

MwumasduAT (DELIVERY DATE)
mMsfulTsAy (WARRANTY)

AT A7 (uw) / wae

QUANTITY i PRICE (BAHT)

i e s . .
qﬂnimaﬂw‘{mmﬁuﬁaqauw SAN tWBTEIUTS UL TUTRANSUNTTUnAS Y

1 o Hitachi fu Virtual Storage Platform E Serles
§ Enclosure wia Chassis 11n U LFF Drive Box (DBs0kwivld a1dnfa
mirwdifiuiioys wuy LN-SAS vuia 10TB HOD for DBGD Spare (dhs
alyl Power Cordl IEC C14 to IEC C13 250VAC 10A Qorldwide Ap
iRl Power Supply Wit Hot Swap wuin 1200 W
wihedaiudeya wuu LN-SAS vum 10T8 HOD for D860 Packags

fullseiu 3 ¥ on-site service 24°7 4 hour repansa time

= a
Enduausudmiuumiay

wnAedudunsdeis @i

] ‘o o TR
wwinllunssuemaussdauleinduuansmotuiuddde

Authorized Sisnature :

{ )

Date :

1 yn 7,000,000.00
34
3 Wy
6 Ly
& vy
152 iz
EATeTE T
whuam
SWTIREY

miyasusia VAT 79

Inutuagy

AR TaemizRn

085 914 9114

DCO6611008
15 u
30 Tu
90 Tu
19

FUC (um)

AMOUNT (BAHT)

7,000,000.00

7,000,000.00
7,000,000.00

490,000.00
7,420,000.00

e-mail. : sobeitsolutions@email.com

Hlauasa



UG in il Wstdasiunia i 41523 vl 4 nunalag wensens i WRE b rogmiions ooaa
T Pf’OfESSfDI‘]Eﬂ (o.Ltd 471523 poc 4 Serithai Rd, Klong Kum, Beung Kum, Bangkok 10240

u )

L/Fex (662) 704 28482 awissdadndidentg 0105547036195

Quotation/Order Acknowledgement Ref. No.: 55W2311003
ar d 5
Tuanasafududunisdeds

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.
b i'mmuﬁuﬁ‘lumsmumw'nﬂammawﬁmﬂu's'uuim*mn'mumm'mmamﬁau‘hﬁﬁq‘lﬁu’lumuaﬂmnﬁ'm‘f

CUSTOMER INFORMATION QUOTATION INFORMATION

¥ Jsu elufinsumsunaTas Delivery/n1sdsvas : 90 4u

o naumsunnsas Warmanty/nisfutssiu : 19

AU sEuwAlEM I NsnaTa. Payment/mrinsedu ; 30 fu

maudug e wnsTaarulis wanseurs o, 10200

Validity/nsuman ;15 u
TSR EEENTE 0994000162626

Currency : BAHT

ITEM PART NO. DESCRIPTION aTy UNIT FRICE NET PRICE

ey siadudn easdon dma | wie | serdemioe AT

1 Hitachi Virtual Storage Platform E Series n 7.200,000.00 7,200,000.00
AU D880 Drlve Box Frant Bessl

4U LFF Drive Box (DR&D)

10TB LN-545 HOD for DBaG Spare

Powar Cord IEC C1¢ to IEC C12 250VAC 10 Qorldwide Approvals 25 m,
Pawer Supply Hot Swap 1200 W

6% LOTB LN-SAS HOD for DBAO Package

g-‘.hmmuauo—

'Lﬁsamﬁnngﬂrr.aﬁmﬁu-ﬁa:‘:anmuanLﬂa-amus:wmu‘emnmmmmma Usedllnudsmnm we, 2568

Total| 7,200,000.00
Wndmndauaudiuumiay VAT 7% 504,000.00
Grand Total 7,704,000.00{
Customer ET Professional Co.ltd,
Price and terms as above are understood and we confirm this order. We laok forward to give you our best service,
welilalun auasdouluie nfududdadad witwiaduadiaBainslvinmmindudal
Authorized Signature : Authorized by:
( ) tunaTnunasim Jaawligs)
Date :

e-Mail : w_lanokwanghotmallcom
Maobile : 0B1-615-4596




Customer

Hau afufinsunisunasas
AuiasaumAmRsnIIUTns R naumtsUnmTad
MUNUATEISSA WIHEALEnmIA LIRAAR Nvia. 10300
s SdIEinnE : 0994000162626

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

Point IT Concultime Ca i 84

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

CQUOTATION
Date :
Our Ref. No.  SUW0011123

P Beserintion Q. Per Unit Amount Warranty

Baht Baht Period

Hitachi Virtuzl Storage Platform E Seiies 1 7,300,000.00] 7,300,000.00 1 Year

AU DBB0 Drive Bux Fronl Bezel 3

AU LFF Orive Box (DB60) 3

10TH LN-SAS HOD for D860 Spare 3

Power Cord IEC €14 to IEC €13 250VAC 10A Qorldwide Approvals 2.5 m. a

Power Supply Hol Swap 1200 W 6

4 1078 LH-SAS MDD for D860 Package 38

rssmsimngunsnidnfvliayameuonifamesuummasnsimsunasas Uses

UavtTEunn v.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 prica is subject to chang without pricr notlcs

- Delivery date ; within %0 Days

wumnive @y
Auniiuga

Adnulesens
maly 15 futfuaniuauesim

hiss Woraluck Khunsuwanchal
Account Executive

Confirmed 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
Won't Break the Bank

Can your IT infrastructure team keep upwith the demands ofa
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 E790an VSP E1090), we provide agile and automated
storage built upon the innovative technologies found in our
high-end enterprise systems. Now all businesses can daliver
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
can enjoy the same peace of mind and application availahility that
the largest enterprisesin the world rely on.

These systems enable you to cost-effeciively meat 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 yourdala
center advaniage.

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

This advanced architecture reduces the transaction costs
oflatency-critical applications and delivers predictable
performance to optimize storage resources.

Flexible data management options allow you to 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 th rough
virtualization pioneered by Hitachi. Storage virtualization gives
Yyou acommon 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 extended
tovirtualized storage systems to give them mare value and an
extended life cycie.

Enterprise Agility

Building upon our successful portfolio of data solutions,

the VSP E serlesis powered by the same Hitachi Storage
Virtualization Operating Svstem RF (SVOS BF) operating
system that protects our largest cusiomers. With all VSP
models sharing a common SVOS RF operating system, you
canmanage and replicate your data between any VSP system
and avoid creating silos of data.

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



Withintelligence designedinto 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 serias allows organizations to make

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

As workloads increase and datalevels grow, itis important for
storage to deliver scalable performance, capacity and sto rage
efficiency. VSP E series offers you a single 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 enlerprise businesses

need to accelerate and consolidate their business applications,

VSP 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 reduce upfront costs,

Legendary Hitachi Resilience

V'SP E series builds on 58 years of proven Hitachi engineering
experience, offering you asu perior 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 quarantee. As aresult,
85% of Fortune 100 financial services companies trust Hitachi
slorage systems with their mission-critical data.

The V8P 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 Hitaghi Global-Active
Device solution, which provides synchronous replication
between data centers up to 500km apart, For even more
protection and data mobility, you choose asynchronous
replication to a third data center with Hitachi Universal
Replicator. Migrate data from older systemns with no disruption
to your operation and applications. All the while, monitor your
enlire 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 portfolic
brings the power of choice backinto your organization and
scales with your business as it grows and your needs change.
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 management s ideal for single system
envirenments 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

VEP portfolio. Hitachi Ops Genteris 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-premises arin a
colocation facility, Hitachi's advanced AlOps provides unique
integration of IT analytics and automation that identifiesissues
and, through automation, quickly resolves issues bsfore they
impact your critical workloads,

Hitachi Ops Center Analyzer uses the latest artificial

intelligence (Al) and machine learning (ML) capabilities to
improve T 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 requirad
service level agreements (SLAs) for mission-critical applications.

Hitachi Ops Center Automator orchestrates the agile delivery

of VBP E series storage resources to enable a cloudlike,
IT-resource delivery model. This approach provides rapid
deplayment of new infrastructure resources through a self-
service catalog and ensures consistent data resiliency policies.
The extensive catalog provides customizable workflows

such as smart provisioning and nondisruptive migration that
minimize manually intensive steps and can im prove overall
efficiency up to 70%, freeing up critical I T staff.

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
criticalinsights into your Hitachi Virtual Storage Platform (VSP)
assets. Predictive analysis means less downtime and faster
resolution. Ops Center Clear Sight leverages Hitachi Remote
Ops automated 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 an-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
you guard 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 crealing animmutable storage environment, critical copies
of data are "locked down” efther in the near cloud or public
cloud to ensure that ransom attacks don't get to 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. Nuinber

of Flash Drives,
Including Spares

Mazx. Number

of Hard

Drives,
Including Spares

Flash Drive Optons

SASHard
Drive Options

Max. Standard
Expansion
Drive Trays

Max. High
Density
Expansion
Drive Trays

7.94PB (30TB NVMe

and 30TB SAS5 550)
Uptn7:1
Up to 41 [sight unseen)

1HPB
264

| 10.62 PB (3078
N¥Me, 30TE SAS 55D

and 18TBHDD)

552

24 [2.5" NVMe 55D]) ancl 240 (25" 5AS 550)

N/A

B 1YTH (2.5" NVhie)
ta 3.8THB [2.5" NVMe)
o 7.6TR [2.5" NVMe)
& 15TB [2.5" NViMe)
& 30TR [2.5" NVMe)
w 1.97B (2.5" SAS)

2 3.818 (2.5 545)

|t 7.6TH (2.5" SAS)

& 15TB (2.5" SAS)
e 30TH (25" 5A5)

N/A

10 (2U: 24 5FF SAS

N/A

480 (3.5" 5A5 HDD)

w 2.4TB (25" 10K)
& 6TB (3.5" 7.2K)

& 10TB [3.5"7.2K)
& 14TB (3.5" 7.2K)
& 1878 (3.5"7.2K)

10 expansion frays
otal

2 [20: 24 5FF SAS
850 and

B [2U: 2:k 5FF 5AS
S5D/HBD

or 2U: 12 LFF SAS
HDD)

8 (L 60 LFF HDD)

Capacity Specifications

7.94P8 (30TE NVMe
and 30TH SAS SSD)

N/A

MNfA

10 (2U: 24 SFFSAS
S80)

MNfA

10.62 P (30T
NVMe, 30TB SAS 55D
and 18TB HDD}

1

480 (3.5" 5A5 HDD)

& 2.4TB (25" 10K)
. 6TE (3.5" 7.2K)

& 10TR (3.5 7.2K)
& 14TH (357 7.2K)
u 18TE (35" 7.2K)

10 expansion
trays tatal

2 (2U: 24 SFF S5AS
55D and

B (2U: 24 5FF SAS
S50/HDD

ar 215 12 LFF 5A5
HDD)

B {4U: 60 LFF HDDY

26 PB(30TB SAS 551)

287 PB
864

96 (2.5" NVMe 550)
or Bl [2.5" 5A5 550)

NfA

NfA

4 [2U: 24 5FF NVMe
SSD) or

3 [2U: 21.5FF 5AS
S50}

N/A

‘Hitachi Vir

Platiorm (VSP)
ET090H

960

H64 (2.57 SAS 55D)

960 [3.5" 5AS HDD)

e 19TH (2.5 5A5)
& 3BTB (25" 5AS)
& 7.6TB [15" SAS)
i 15TB (2.5" 5AS5)
& 30TB (2.5" 5AS)

u 24TB (257 10K)
0 67B (3.5" 7.2K)

1478 (3.5"7.2K)
I 18TB (3.5" 7.2K)

36 expansion orays
total

+([2U; 24 5FF 578

5511 and

332 (2U: 24 SFFSAS
SS0/HDD) or
2U: 12 LFF SAS HDD)

16 (HU: 60 LFF HDDO}

taqnl}{an ara



Performance [I0PS)

Performance
(Bandwidlh)

Fibre Bandwidth
to Host

Max. Cache

Max. Host
Port Counts

Hostinterface
Types

 Height
Width
Depth (Controller)
Max, Weight
{Controller
w/ internal media?)
Built-in Drive Tray

Back-End Disle
Interface
and Links

Max g
Height
Width
Depth

Max. Weight

Value Added
Bundled Features

RAID Supperteds

[ata-at-Rest
Encryption
Mag. LUN Size

Mz Humber
of LUks

Controller Tray Specifimlions

4.0 million 6.8 million
22 GB/fs 32 GBfs
76,800 MB/s

768 GiR

24 xFC 16xFC 24 xFC

12 x iSCSIF BxrisCsl 12 x {5C51
ta FC: 32Ch/s

ta FC: 16Gh/s

& i1SCS1: 10Gh/s
b iSCSE: 250h/s

2U,3.57 (87 mm)
19.0" (482 mm)
33.6"(852mm)

16 Ibs (48 lig)

24 5FF NVMe 55D
Built-in Drive Tray; 32 5 MV¥Me Plile

Expansion Drive Tray: Hx SAS
Expansion Host 1/0 Tray
H/A

N
Software Specifications

1008, Data Availabiliy Gusrntes
te. Tatal Efficlency Guarantes
o Adaptive Data Reduction

| & Storape Virtualization

o Embedded Management

. |n System Replication

B Copy Data Management

. Infrastructure Analyties

& Non-disruptive Migration

&2 RAIDG (6D+2F, 12D+7P, 140+2P)

2 RAIDS (3D+1P, 4D+1P, 6D+ 1P, 7D+1P)
& RAIDI (2D+2D, 4D+4D)

Yes

256TB
32,768 44,152

LaxFC
8 xi5CSI

it Hifach_i ViELtz
‘Storage

=Storage

Platform (VSP). | Plationm U
F1090: E1090H

8.4 million

52GB/s

156,000 MB/s

1024 Gig

B0 x FC-NVMe

80x FC

0 x ISCSF

to FC-NVMe: 32Gh/s

. Fibre Channel: 32Gb/s
ke Fibre Channel: 16Gb/s
ta iSC5I: 10Gb/s

ta i5CS1: 25Gh/s

A1, 6.5 (175 mum)

19.0" (483 mm)
31.8" (A0Y nmi)

166 bs (75 kg)

NfA MfA

64 % MVMe PCle
or
G645 12 Gb/s5AS

1

2U, 3.5" (88 mm)
14" (4B3mm)
35.2" (892 ram)

95 Ibs (43 kg)

| 65280



Max Controller a5
nodes per |
cluster

Max Clusters 15"
one node +
may

particpate

Fibre Bandwidth 1,560 4160

to Host

Max Cache 49,920 GiB
(without
intermix)

ENERGY STAR(H
certified

Notes:

! The Total Efficiency Guarantee of up to 7:1 for the VSP E990/E790/ES90
tovers savings rom data de-duplication, compression, thin provisioning and
snapshots

“VSP E790 und ESY0 controller weight includes internal NVMe S5Ds

“ RAID L selection mirrors blocks across two drivas and then creates
striped sel across multiple drive pairs. This is commonly referred o as
RAID 140,

! Maxhmum port count reliect diskless configuration

* Maximum port count reflects disldess configuration
and additional Channel Board Box (211

" 15 non-mela Virtual Storage Machines per node shared
with MDM and GAD uses of VSMs

@ Hitachi Vantara
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Virtual Storage Scale Out Specifications
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| EZ90HT
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66,560 Gi

Yes

IMB = 1,000,000 bytas

IMiB = 1,048,576 bytes

NVMe = non-valatile memory
express 550 = solid state drive
FC = Fibre Channel

ISCS] = Internet Small Computer Systems Interface
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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 pravide IT operational
insights, optimizing storage service levels while
keeping IT costs in check can be an arducus challenge
especially across a multi-data center enterprise.
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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 I ‘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 resources is 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 canbea

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 Genter Analyzeris 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 help ensure IT operations are running successfully. Utilize
operational IT insights to make informed decisions toimprove
application SLAs 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 [

lonitoring 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 break 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 monitoring ensures
that you are quickly alerted when servers, Vivis or storage
resources miss their assigned SLOs. And end-to-end topology
views provide in-dapth visibility needed to optimize the
application’s full data path.

Ensure application server or virtual machine workloads are
meeting 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 IT operational metrics for new
ML-based insights for anomaly detection of performance

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

Anomaly detection for early notification of problems with
integrated monitoring aids to make the 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
Platiorm (VSP).

Multi-data-center views streamline enterprise-wide
management reporting 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. Evaluatea
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 guessworlc and forecast when and where new
resources are needed forimproved RO

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 prablem fixes to quickly resolve issues.

Lower mean fime to repair objectives by quickly
troubleshooting and assessing 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 workflow automation and
orchestration to quickly streamline a prescribed configuration
change that is required to resolve the problem,

Integrated Al Operations analytics and automation creates a
continuous 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 monitor service level objectives loy application
workload or logical storage resource. When a performance hot spotisidentified, integrated

diagnostic aids facilitate rapid problem isolation 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
with key performance and capacity insights into your data center
operations across heterogeneous, multivendor resources.

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

data center environment that meets business needs without
overrunning budgets. Hitachi Ops Center Analyzer is part of the
Hitachi Ops Center management suite of products and comes
standard with Hitachi Vantara Virtual Storage Platforms.

Customer Benefits

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

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

e Monitoring beyond storage — Metrics from other datacenter
assets such as switches, VMs, hypervisors & hasts can now
be monitored in this single pane of glass —avoids switching
between different monitoring tacls between different
monitoring tools

Hitachi Ops Center Analyzer Viewpoint:
Muiti-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 for VSP
powered data centers, monitoring telemetry data not only
from V8P storage but also switches, virtual machines, hosts
and hypervisors. With Ops Center Analyzer Viewpoint IT
organizations can create enterprise-wide views with custom
dashboards for storage capacity, performance and system
health, and streamline multisite troubleshooting across

the enterprise.

Customer Benefiis

e Gain centralmanagement views across a multi-data-center
enterprise environment.

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

e Problemisolation using Viewpaint and troubleshoot and
root-cause analysis with the tightly integrated Analyzer, that
can belinked and launchad in context

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



Choose the Right Solution

Optional Software Solutions

SVOS RF integrates with Hitachi's Foundation and
Advanced software packages 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 7 e
with local and remote replication. : Features

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

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 business continuity is critical or you need
o 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 organization, 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 design,
installation, management and support services
maximize the value of Hitachi Storage Virtualization :
Operating System RE : managem




Thin prcvfsioning

Thin provisioning

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

Thin provisioning provides automatic performance optimization and storage space savings
across paols 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 Jjust-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.
Althaugh 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 siorage 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
valume 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 valumes.

@ When device addressing constraints are a concern.

Chapter 1: Introduction to provisioning
Provisioning Guide for VSP E Series and VSP G130, G/F350, G/F370, G/F700, G/F900 28
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4.6.3 Hardware Architecture

L.
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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) consists 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 firmware 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)

* 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.

e The duplex configuration is adopted in ENC and Power Supply Unit, and the redundant configuration
1s 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 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 (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 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.

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 twa
Power Supplies with a buili-in cooling fan.

Figure 4-43 Drive Box (DB6G0)

Front View Rear View

T_FF HDD

60 LEF 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 Module Drives (FMD), and consists of rwo ENCs

and two Power Supplies with a built-in cooling fan.
Figure 4-44 Drive Box (DBF)

Front View Rear View

Power Supply with a
built-in cooling fan
12 FMDs can be installed. ENC and Power Supply take a duplex configuration.

THEORY04-06-290




AC power supply unit LEDs and conneciors

R

Mk ROWer .51,50?" Y unit LEDs and connecitors

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 Pawer supply has a Platinum efficiency rating.
@@
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Number ftem Description

1 RDY LED Green: Normal operation.

2 ACIIN 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) 60 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

Dense intermix drive tray with front panel bezel

dbod

Number ltem

Description

1 POWER LED

Green: Drive tray is powered
an.

2 READY LED

Green: Drive tray is
operational.

3 Locate LED

Amber:

¢ Indicates the location of
the chassis.

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

4 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 display LEDs

LU L

Number ltem Description
1 ACT Green: Normal operation.
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
8 3647
= 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




Dense intermix drive tray rear panel

Dense intermix drive tray rear panel
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Number liem Description

1 Power supply unit N/A

2 RDY LED Green: Normal operation.

3 AC IN LED Green: Normal operation.

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

5 Receptacle Connecis 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

ftem

Description

13

Locate LED

Amber;

® Indicaies 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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