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Solutions for Data Centers

Datacenter Clarity LC V2.3

The data center infrastructure management solution from Siemens.

Technical overview.

Description

Datacenter Clarity LC™* provides the tools to accurately and efficiently manage data center
infrastructure, with a complete, real-time picture of asset attributes in 3D, and powerful tools
to determine the most efficient data center configuration possible. Datacenter Clarity LC
leverages state of the art engineering software tools and puts them in the hands of data
center decision makers so they can optimize equipment placement and energy consumption,
and in doing so, increase the longevity and availability of the data center infrastructure.

— Get clear insight into all your mission critical and interdependent systems

— Prevent problems by properly forecasting capacity issues before they happen

— Troubleshoot unforeseen events with access to real-time data

— Optimize your assets for greater efficiency and reduced cooling costs

— Supports standard data center management frameworks, including COBIT and ITIL®
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System architecture

Datacenter Clarity LC provides a flexible client-server architecture for data center
infrastructure management. Datacenter Clarity LC leverages Siemens PLM (Product
Lifecycle Management) technology, the world’s most widely used PLM software to provide
a state-of-the-art engineering and life cycle management software tools for IT managers.

The server database hosts all the data relevant to company-wide data center assets inventory
and infrastructures. The clients provide a high-resolution interface to all the relevant server
data needed for monitoring, 3D visualization and management of building to individual
running servers.
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Fig. 1: Datacenter Clarity LC Functional Overview

Rack Cooling Index (RCl) is a Registered Trademark and Return Temperature Index (RTI) is a Trademark of ANCIS Incorporated
(www.ancis.us). All rights reserved. Used under authorization. The following are trademarks of The Green Grid Association:
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Fig. 2: DCIM topology



Key features

Infrastructure life cycle management

Fig. 3: 3D Modeling

— Equipment change process management
— Inventory management and report

¢ See what equipment are being used, organized by device type, age, manufacturer
and user defined attributes

« Create, export and print reports in pdf, Excel, csv and html formats

Increases accuracy with a library of thousands of pre-defined IT and facilities
equipment assets from all major vendors

« Library is regularly updated

¢ Includes data such as weight, dimensions, electrical connections, nominal power,
de-rated power, fan air flow rates, and more

¢ User-defined assets can be created and added as needed

Import/Export of model in universal format

« 3D data center modeling based on AutoCAD (DXF/DWG) drawing, Excel spreadsheet,
STEP, IGES, Parasolid, VRML, JT, etc.

* Asset models can have multiple configurations, supporting multiple reusable designs
— Link IT and building assets
* Semantic/logical relationship management

— How particular pieces of equipment are tied to specific rooms, floors and
other equipment.

— Infrastructure optimization (what-if scenario)
— Asset search

— Creation of a product catalog that contains up-to-date floor and rack mounted data center
equipment information.

— Different access rights to different user groups

— Optimal location recommendation for physical infrastructure and rack-based IT equipment
based on the availability, capacity and requirements of physical infrastructure, and user
defined requirements such as redundancy.

— Multi-site support and high availability support

— Asset auto-discovery



Collaboration and process management
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Fig. 4: Workflow

— Track and troubleshoot data center issues
— Manage IT/building/security assets

¢ Manage equipment change process
* Asset classification

— Enable IT/building collaboration
* Standard procedures and workflow
* Work orders

— Easily accommodates changes in infrastructure, such as consolidation, expansion
and completely new data center builds

— Analyze the impact of future moves, adds, changes before they occur, ensuring that
the physical infrastructure provides the required space, power, and cooling capacity
for current and future needs.

— Create customized workflows to fit your unique environment and accommodate all
your interdependent systems efficiently

— Manage project schedules, planning and resources

— Dynamic Capacity Planning (DCP) simulation to validate actual facility loads with
infrastructure sizing to determine rate of growth.

— Security management

— Built-in mobile application for the mobile data center planner and manager
« Lightweight web client
« iPad application



Web client

Datacenter Clarity LC features a browser-based web client that provides a light,

intuitive and portable interface to facilitate deployment, use and accessibility of core
functionality. The web client is entirely web-based (HTML5) which makes it cross-browser
and cross-device compatible (including tablets) for maximum accessibility and ease of use.

Using the web client’s Dashboard Builder module, you can create customized, single

or multi-asset dashboards and view them in the Dashboard Navigator module. In the
Dashboard Builder module, you can use the following dashboard widgets to build your
own custom dashboard:

* Text: displays text and images in a text pane
* Graph: displays real-time and asynchronous attribute data in a trend chart format
* Real-time Table: displays real-time attribute values in a table format
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Fig. 5: Dashboard Builder

Key performance indicator dashboard
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Fig. 6: vCxO level dashboard

— Company high-level dashboards
— Location based drill down views providing a structured overview of data center locations,
from a global to local view down to single assets.

— Metrics and KPIs
* Power Usage Efficiency (PUE)
* Water Usage Effectiveness (WUE)
« Carbon Usage Effectiveness (CUE)
* Rack Cooling Index (RCI)
» Data Center Infrastructure Efficiency
¢ Asset inventory by asset type, manufacturer and model
* View contextual power usage breakdown and PUE time-history charts



High definition asset visualization

Fig. 7: 4D report Fig. 8: Real-time - power report

Fig. 9: Heat map in web client

— Browser based 3D visualization and reporting
* HTML5 and WebGL based

* Tablet and mobile device supported

— Real-time device failures and data shown within a data center physical layout.
— HTML5-based cross-device and cross-browser compatible web client for intuitive 2D
and 3D navigation with zero-footprint installation

— Render the floor layout in both 2D and 3D views
— Graphical floor layout and rack elevation view

* Bird's eye view of the room layout to ensure the layout in the data center model accurately
represents the real world physical environment of the room. This includes any physical
attributes of the room such as size, shape, doors, windows and walkways.

* Capable to see multiple rooms in a layout pane at the same time allowing a user to
compare or drag equipment between them — for modeling.

« |llustrate the weight of the equipment added to the rack in the rack layout compared
to the maximum equipment loading capability of the rack.

— Users can upload specific images for each type of equipment configured in the application.
— Web Client, visualize 4D report images
* Room/rack/server visual reporting

— Cooling, power, physical U space and network ports

— 3D Real-time monitoring

— Business data (cost, client, user defined attributes)

— Rotate, zoom and perform dynamic queries on the 3D representation

« Intelligent attributes/tags

* Scalable an customizable to accommodate customer-specific attributes on any
asset being managed



d network management
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Fig. 11: Network layout

— Web based connection management: Create and modify electrical or network connections
visually through a browser based interface

— 2D diagram from 3D model for what-if power scenarios

— Ability to detect configuration issues such as missing power connection,
or power overload

— End-to-end power chain and cooling chain

— Track and manage network connections

— Identify upstream and downstream connectivity
— Rapidly find available copper and fiber ports

— Manage capacity and predict shortages

Using the Electrical Layout feature, you can display a two-dimensional diagram that illustrates
the chain of electrical connections in your 3D model. The electrical diagram
lets you identify the power and current capacity across the model.



Real-time monitoring, alarm and event notification
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Fig. 12: Device level dashboard

— Real-time monitoring and collection of low level infrastructure data to enable intelligent
analysis by individuals with domain expertise (e.g., operations, capacity planners and
facilities planners), as well as a holistic analysis of the overall infrastructure.

— Real-time device dashboards with time history charts for all monitored points
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Fig. 13: Alarm management in 3D

— Alarm summary with current list of alarms and status
— Alarm acknowledgment which includes operator identification and action history

— Email and SMS alarm notifications to specific users or groups
— Continuous logging of all alarms and event notifications

— 3D alarm viewer and alarm events table
— Automatically trigger workflows and task assignments



CFD integration

Computational Fluid Dynamics (CFD) provides a virtual way to resolve all air flow and heat
transfer physics within a data center. The Data Center Energy Efficiency solution is a module
that lets you create multiple what-if scenarios to assess outcomes in a simulated CFD
environment. The CFD module is fully embedded within Datacenter Clarity LC (it is not a 3™
party add-on module). This tool lets you determine the most energy efficient configuration
possible given your requirements and asset base, before implementation and upgrades.

— Get temperature and airflow predictions
— Identify inefficient devices and hotspots
— Take into account under floor obstructions to evaluate tile flow distribution

Fig. 14: Complete air
temperature profile in 3D
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Asset management and 2D/3D interfaces

The asset library and 2D/3D interfaces supported are as follows:
— Excel® spreadsheet

— Comma-separated value (CSV) files
— XML

- LUA

— AutoCAD® (DXF/DWG) drawing

— STEP

- IGES

— Parasolid

- VRML

-JT

- NX

— CATIA® V4 and V5

— ProE®

Note: Complete list available upon request.

Open interface and protocol support

Real-time monitoring

More than 800 standard and proprietary interfaces provide connectivity to any facility devices,
BMS, EPMS, IDS, Fire and Alarm systems, SCADAIDCS, PLC/Instrument systems, LIMS systems,
IT devices and other business information systems through the following communication
protocols/interfaces:

- OPC

— Modbus
— Bacnet
— HTML

- UFL

— DNP3

— Advanced IT monitoring interfaces: SNMP Trap ,Windows EventlLog, Syslog
Standard Manufacturing Control Network (MCN) Health Monitor interface

— Other IT/Facilities monitoring interfaces/protocols



System requirements

The hardware and software requirements vary depending on the total number of points and users. The tables below are high level
recommendations. Specific requirements will be provided during the first phase of alignment during commissioning.

Sample server hardware configuration

# of Racks 1,000 2,000

# of Real-Time Points 2,000 15,000 100,000 1,000,000

# of Viewers 1 4 10 100

# of Experts 1 2 5 20

# Servers 1 3 47 62

VM Servers OK with dedicated OK with dedicated OK with dedicated OK with dedicated

resources resources resources resources

Processor cores 4 4 8 16

Asset Management RAM (GE) ® U - o

Server 300 GB RAID5 HDD or 300 GB RAID5 HDD 300 GB RAID5 HDD Dedicated SAN
Storage ? Solid-State Drive or Solid-State Drive orSolid-State Drive Storage *

(Read/Write>250 MB/s)  (Read/Write>300 MB/s)  (Read/Write>400 MB/s)  (Read/Write>650 MB/s)

Processor cores 6 16 16

Real-Time RAM (GB) 32 32 64

Monitoring Server 400 GB RAID5 HDD 3 TB RAID5 HDD or Dedicated SAN
Storage 3 or Solid-State Drive Solid-State Drive Storage *

Part of AMS (Read/Write>300 MB/s)  (Read/Write>400 MB/s)  (Read/Write>650 MB/s)

Processor cores  configuration 4 4 4
RAM (GB) 32 32 64

DL 300 GBRAID5 HDD 300 GB RAIDS HDD Dedicated SAN
Storage 3 or Solid-State Drive  or Solid-State Drive Storage *

(Read/Write>300 MB/s)  (Read/Write>400 MB/s)  (Read/Write>650 MB/s)

e Sy Windows Server 2012 Windows Server 2012 Windows Server 2012 Windows Server 2012

R2 Standard x64 R2 Standard x64 R2 Standard x64 R2 Standard x64
Java Asset
. Management 1.6.0 u31 1.6.0 u31 1.6.0 u31 1.6.0 u31
Development Kit
Server
Asset
Management Microsoft SQL 2012 7 Microsoft SQL 2012 7 Microsoft SQL 2012 7
Server
Database © Microsoft SQL 2012 7
Real-Time
Monitoring Microsoft SQL 20127 Microsoft SQL 2012 7 Microsoft SQL 20127
Server
Real-Time
Other software Monitoring Microsoft Excel Microsoft Excel Microsoft Excel Microsoft Excel
Server
AT BT T T 1 Gbps or above 1 Gbps or above 1 Gbps or above 1 Gbps or above

servers and clients

11



Client system requirement

User Role Team expert and team member Team viewer

Processor 4 Cores 4 Cores

Disk Space 150 GB 100 GB
Memory 16 GB 8 GB

GPU Certified GPU is required to check with Siemens N/A
Operating System Windows 7x64 Professional or Enterprise Windows 32bit or 64bit
Browser Browser that supports HTML5, CSS3 and WebGL, such as Chrome™

Java Run-Time 1.6.0 u31

Environment For Online Help: 1.7.0 u45

* Please consult with Siemens for certified processors and associated drivers

' Dedicated database server for Asset Management server is recommended. Additional machines for Real-Time Monitoring Collector Servers are recommended.

2 Dedicated database server for both the Asset Management and Real-Time Monitoring is recommended. Additional machines for load balancer and duplication
are recommended. Distributed Real-Time Monitoring collector servers are recommended for high point counts. Needs to be scaled according to specific
customer configuration.

3 Assumes an online data time range for real-time monitoring of 12 months.

“ Dedicated SAN storage for Asset Management system is recommended for large numbers of users.

5 If Linux is required, please contact Siemens.

6 Both the real-time server and asset management server can run on the same database, but two different instances will need to be created if they
do run on the same database.

7 Not the express edition; multithreading capabilities are required.

Information in this document is based on current specifications.
* Datacenter Clarity LC is a trademark owned and licensed by Maya Heat Transfer Technologies Ltd.

12



