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Modern data center managers are under constant pressure to do
more with less while simultaneously being tasked with maximizing
uptime and optimizing for efficiency and capacity utilization. In today’s
ever-changing data center environment, insights from data provide
a critical competitive advantage to help tackle these challenges.

To gauge success and ensure business objectives are met, data center managers are
increasingly turning to big data analytics to provide the necessary information, but with the
massive volume and variety of data generated by data center devices, they don’t always have
the time or training to be able to collect that data, analyze it, and ultimately derive value from
it. Plus, when using legacy tools like Excel and Visio, it's simply not possible to holistically see
and analyze this data.

So how do you know where to begin, what to track, and what your goals should be? Based on
our conversations with hundreds of customers in our global user groups for our Data Center
Infrastructure Management (DCIM) solution, we’ve consolidated feedback on what data
matters the most and compiled a list of the top 40 Key Performance Indicators (KPIs) that all data
center managers should monitor to improve the overall health and efficiency of their data centers.

If the list seems overwhelming, know that measuring these KPIs is easy with DCIM software. In
fact, with a modern DCIM solution, many of the KPIs come right out of the box in dashboard
widgets and reports requiring zero configuration. Start monitoring the Top 40 Data Center KPls
in your environment and enjoy smarter, more data-driven decision-making across all facets of
data center management from asset management to capacity planning to energy efficiency.
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1. Capacity by Key Data Center Resource (Space, Power,
Cooling, and Data/Power Port Connections)

| A 36 e
Having accurate, reliable, real-time information on the physical Gbinet 3| Arstanss BUs N~
space, power, cooling, and network connectivity capacity in your 1B ® 34 S ?
data center is essential for making the most informed, data-driv- 2C ® 32 EQ: %
en decisions when you need to reserve space and deploy new 2D ® 31 Q; %
IT equipment, use power resources more efficiently, save on 2F ® 31 P
operating expenses, or convince management you need more 3C ® 31
capacity. Being able to monitor real-time capacity at the site, 3D ® 30 “ ’
floor, and cabinet levels greatly simplifies how you can find and 1C 26 N ?
reserve resources. 28 2= E 1D
2E 24 N /
ac 20 N %
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@ Did you know? 1D ® 15 N |
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In a survey by EMA, 57% of IT executives reported that their top pri- 3B ® 10 R /
ority is rgclammg and/or re-purposing hardware and software that is 3E ®s :::. %
underutilized. N %
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Sunbird’

DCIM that's easy, fast, and complete. TOp 40 Data Center KPIs 5



2. Capacity by Logical Groups (Space, Power, Cooling, and
Data/Power Connections by Function, Department, etc.)

35

NS /
\::' 7z
| -P'

N 2
N %

For an extra level of granularity, plan and manage your capacity
not only by data center resource, but by logical groups such as
function, department, business unit, and customer. Data center

Data & Services v
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therefore, you should monitor each group’s capacity utilization 2C ® 32
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2F ® 31
1C 26 q
2B 25 NN |
i 1D ® 15 E 1D b
@ Did you know? 10
f 1E ® 13 o /
'\\l !
Traditional spreadsheets and CAD drawing programs make the _ SNl %
o - I giffi Marketi v R
intricacies of data center capacity management unnecessarily difficult, LSt - N L
a a_o a o a a L - L
mefﬂqent, and unrella.ble.. To simplify gnd accelerate Capacrt.y demand Cabinet Available Rie ' .::I g/
planning, many organizations are turning to data center business intel- :‘ 12
. . 4 ~ oy
ligence, dashboards, and analytics. 2E 24 % f//
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3. Stranded Power Capacity Per Rack

Data center managers will often allocate more power to each
rack than is actually demanded by the IT equipment. This
causes stranded power that can be deployed elsewhere in the data
center to save costs. For a single rack, a few kilowatts of

* Stranded Power per Sub-Location

] Sub-location  Cabinet v @ Budgeted @ Actual @ Stranded
stranded power may seem unremarkable, but when you factor in
hundreds or thousands of racks, stranded power could account —_—
for as much as 50 percent of all available power. Monitor power
consumption in your data center to identify stranded capacity. 125
Then, deploy that power with confidence and delay spending 10.0

millions to build your next data center.

Kilowatts

o

B 75
5.0
2
@ Did you know? I
: | o = =

Rack 1A Rack 2A Rack 3A Rack 4A Rack 5A Rack 6A

o

Through tests in its own data center, Raritan determined that even at _
peak power consumption, 83% of their servers were using 60% or less ‘ Sub Locations
of their nameplate rating.
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4. What-If Analysis

What-if analysis charts for space and power capacity can help
you understand the potential net impact of changes in your
data center—particularly additions and decommissions—without
impacting equipment in use. Conducting what-if analysis on a
per-project basis gives you the flexibility to add the same equip-
ment in different combinations and locations to multiple projects
SO you can better determine when you will run out of capacity
and how long you can delay capital expenditures.

@ Did you know?

What-if analysis allows you to quickly and accurately predict the future
state of your data center and ascertain if you can postpone adding
additional resources or if you need to purchase more.
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5. DCOI Compliance

The US government created the Data Center Optimization
Initiative (DCOI) mandate to address the inefficiencies of its
federal agencies’ data center infrastructure. To comply with
the DCOI, agencies are required to have 100% of data center
infrastructure located in data centers that have power metering,
have a PUE of less than or equal to 1.5 (or 1.4 for new data
centers), have at least a 4:1 ratio of operating systems that
are fully virtualized, utilize servers at least 65% of the time, and
have at least 80% of the total floor area actively utilized for racks
contain at least one physical server.

@ Did you know?

Since 2016, the US government has saved almost $2 billion due to the
DCOI mandate.
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6. Weight Capacity of Raised Floor

L
Cabinet Available RUs 4D 5 i
9 N
Raised floors allow for underfloor air distribution, chilled 1B ® 12% :Sj ; I:\Ej
water piping, cable management, and water/flood protection. 2C ® 15% Eb: ? Etl
For standard access floors, panel load ratings typically range 2D ® 20% /"‘4 *Q
between 1,000 and 2,000 pounds. Know the weight load oF ® 20% p
capacity of the raised floor system in your data center and 3C ® 21% <
monitor the total weight of your cabinets and equipment to 3D ® 25% // “‘ i
ensure that you are not exceeding the capacity and that you have 1C 33% | A
the weight capacity to deploy new equipment. 2B 359 p
2E 42% N
4C 47% :::f
_ 4E 51% R
@? Did you know? 1A ® 5% 'a - ::C::
Properly using a raised floor can potentially reduce the cooling load by 1D ® 67% : / = '
as much as 40%. 1E ® 67% ? ,%%
3B ® 73% g :
3E ® 30% ;g; 2
4E ® 80% - N
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7. Data Center Energy Cost

IDC reports that energy consumption per server is growing by
9% per year globally as increases in performance drives energy
demand. The cost of energy consumed can account for up to

50% total data center operating expenses, and as such, needs London
to be monitored and intelligently reduced. Track your energy Son Jose P |
consumption and costs by site, department, or applications/ 4=39;§£?30k"”“

services, and set targets to reduce consumption, bill back users,

meet corporate sustainability and green initiatives, and collect !

energy rebates and carbon credits. @ New York

6,192,000 kWh
$619,200

@? Did you know?

If all the data centers of the world were a country, they would be the
fifth-largest consumer of energy globally.
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8. Cost Per Customer

Colocation data centers that lease power, space, cooling, and
network resources to customers need to know what their costs
are on a customer-by-customer basis in order to determine
their prices. The amount of power needed for IT equipment and
cooling, the cost of space per square foot, and internet and
cross-connect charges should be monitored per customer to
ensure prices are competitive while remaining profitable.

@? Did you know?

Colocation customers who have DCIM software with an Auto Power
Budget feature and intelligent metering infrastructure can know exactly
what their power requirements are, ensuring they don’t overspend on
power.

Sunbird’
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= Delete

emm
Customer Bill with Details

Date Range: 2019/08/01 — 2018/08/31

Device Total kWh
2C 902.32
4E 881.83
2D 814.74
4G 643.75
3G 403.82
3F 232.55
B BladeSystem 58.99
HPE BladeSystem c7000 A 53.46
Cisco 7609 Router A 39.60
Cisco UCS 5100A 37.55
F5 ARX1000 17.12
Dell PowerEdge T610 A 16.51
Cisco Catalyst 2600 A 6.69
server abc 271
§X2

Router A

orange

Ly02111

L KX3

Avg kw
1.21
1.19
1.09
0.86
0.54
0.31
0.08
0.08
0.05
0.06
0.02
0.02
0.01

0.01
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10. Asset Deployment Trends

Having historical data on the number of assets in the data center
lets you know your rate of growth and project future expansion
needs. Monitor your asset count, in terms of installations minus
decommissions, for a high-level view of your data center over
time. Drilldown by the assets’ functions for a more detailed view
of where your data center has been and where it's heading.

rack®

(1)
Did you know?

DCIM software lets you democratize your data with secure, shareable
links that help you collaborate with cross-functional teams based on the
same information.
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Dashboard

(3 Backto Dashboard W Views v  *§ Share Link

Average Historical Item Counts
1 42 1 Period All Dates
950 bars
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Maximum E]
&
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£
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8
2013-03-01 e
00:00:00-05, F 400
2
k-]
. E aw
Max Diff. 3
486 0
00:00:00-04,
15024
on Timestamp ~ | Action ~ | Location -
405-12T17:09:13.000Z | install SITEB
405-11T15:39:50.000Z | install SITEB
4-06-03T19:12:13.000Z | install SITEB
4-06-03T18:37:33.000Z | install SITEB
4-06-03T18:06:17.000Z | install SITEB
407-22T13:37:34.000Z | install SITEB
4-07-19T17:19:44.000Z | install SITEB
4-10-08T17:23:57.000Z | install SITEB
"1-30T16:33:53.000Z | install SITEB

Visualization

Capacity  Assets

Connectivity ~ Change  Reports M Events £ Settings

SITEA ~
w  Class 1 Selected ~  Function 33 Selected v
Aug 2011
W SITE IDF 23
[] SITECOLO 0
M SITEC 0
[ SITEB 414
W SITEA 468
[] TOTAL
Jan 2006 Jan 2008 Jan 2010 Jan 2012 Jan 2014
Time
Item Class ~ | Currem Status ~ | temName ~ | Serial Number ~ | Make ~ | Model ~ |RU Height
Device Installed USNJUXSUNBE.. | 0439AMO2BES Sun Mic... | V490 5
Device Installed USNJUXOPUS 0415am01fb Sun Mic... | VB0 15
Device Installed USNJUXMEND... | FN41850135 Sun Mic... | V240 2
Device Installed USNJUXCRICK 0416AD1d24 Sun Mic_. | V440 4
Device Installed USNJUXWATS... | 0415AD15e6 Sun Mic... | V440 4
Device Installed USNJFPO012 1035717 Networ.. | R200 Head | &
Device Installed USNJUXPO21 FN42520224 Sun Mic_.. | V240 2
Device Installed USNJUXRNA 0439ad121e Sun Mic_.. | V440 4
Device Installed USNJUXPENG... | 1BBTXS1 Dell PowerEd.. |1
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11.

Proper IT inventory administration practices are necessary for Storage Inventory By Model
organizations to effectively manage their systems and save

. : C 1 selected
money by delaying the purchase of new IT assets. RIS ABC R | cclecte

Unfortunately, many organizations still rely on manual processes
and outdated spreadsheets to track their asset inventory, which
can be hard to maintain and error-prone due to limited budgets,
staffing shortages, and an overwhelming number of assets
to cover. Be assured that your available inventory is accurate
by using an asset tracking platform that delivers actionable,
real-time data about all your physical data center infrastructure.

9
After deploying a DCIM solution in their data centers, UF Health Shands
reported a 50 percent improvement in asset tracking efficiency.

Make and Model
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12. Change Requests by User, Stage, and Type

In a typical data center environment, up to 30% of servers get
replaced annually because servers older than five years fail three
times more often and cost 200% more to support than new
servers. To maintain SLAs while improving efficiency and
productivity of data center staff, it is important to simplify the
management of moves, adds, and changes. Track the number
of change requests, tickets, and work orders, who is making
them, what progress is being made, and what types of changes
are being requested. Monitor and manage your requests from
creation to approval to ensure work order quality and
transparency while improving staff efficiency through improved
collaboration.

@ Did you know?

“High-performing” IT organizations are described as having change
success rates over 99%, spending less than 5% of time on unplanned
work, and having server to system administrator ratios greater than
100:1.

Sunbird”
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13. Change Request by Length of Time per Stage

~ Change Request by Time per Stage
Data center managers need to know how long it takes to
implement a change from request to completion to ensure that
they are meeting their SLAs with customers. By monitoring how
long each stage of a change takes—from planning to approving
to implementing—you’ll have real data to compare against your
SLAs. Should changes take too long in your data center, you
can examine the data and identify why and in what stage the 8
bottleneck happening.

Period Past Month

10

Time (days)
(2}

f-.

]

@ Did you know?
With downtime costing over $300,000 per hour on average, the
inability to provide reliable service can have grave consequences for a 5

customer.
Issued Approved Complete Cancelled

Reissu
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14. Completed Requests Over Time

It's important for data center managers to know how much work
is being done in the data center. One method of doing this is by
monitoring the number of moves, adds, and changes over time.
By tracking data center activity and productivity in this manner,
you can determine whether the number of employees in the data
center is justified or not, troubleshoot outages more easily, and
be able to bill your customers more accurately. Your goal number
of completed requests should be relative to your specific data
center and the amount of people in your facility.

@ Did you know?

Being inadequately staffed can wreak havoc across the data center.
According to the Uptime Institute, 39% of data center incidents can be
attributed to human error caused by fatigue, lack of knowledge, or not
following proper procedures.

Sunbird”
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15. Changes Per Person

Completed Request per User & Type

Data center managers rely on KPls to inform their
decision-making, but they need to trust that their data is accurate Pefiod | Past Month lisEll pecol
and reliable. For the most accurate data, data center mangers
must hold their team accountable to properly log the work they
do in the data center. Track the number of changes per person to
make sure that every single employee is entering data, that they
are doing so correctly, and that they’re productivity is satisfactory.

(%)
e
7}
@
=
o
[}
(o

@ Did you know?

The Uptime Institute reports that 61% of data center managers describe
having significant difficulty retaining or recruiting staff.

admin jsmith csimpson  pballast aschne
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16. Available Floor and Cabinet Space Remaining

Intelligent space capacity planning is key to navigating data
center expansion and optimization. Track available cabinet
space by open rack units, including contiguous rack units,
to know how efficient your use of space is and to correlate
how much space vs. power capacity you have to deploy new
devices. You should also track available floor
space by open cabinet positions to know how
much white space is available to deploy new
cabinets on the data center floor. Include planned
decommissions and future planned deployments in your
reporting for the most accurate view of actual remaining
space capacity.

@ Did you know?

A single cabinet can consume up to 42 square feet of floor space after
accounting for hot and cold aisles, access corridors, and power and
cooling systems.

Sunbird’
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Cabinet Space Remaining

/0.0 2052 47t

Rack Units

o 19 =

Cabinet Positions Remaining
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17. Available Space by Rack Unit Size

Rack Units Fragmentation

Knowing how much available cabinet space is available in a
location is helpful to track efficiency and capacity for growth,
but monitoring available space by rack unit size, a KPl known 0%
as rack unit fragmentation, provides an extra level of detail.

This KPI allows you to see how many items can be installed in

your data center based on RU height and lets you visualize the 200
correlation of equipment size to capacity. Ideally, you will see a
smooth decline in capacity as RU height increases. Otherwise,
as equipment gets larger, you may run out of space because
the space you have is already fragmented into smaller RUs.

Lirnit to Top 10 b

1,020

00

700

600

500

Potential Mew Iterns

400

@ Did you know? -

200
Cabinets are getting larger, with shipments of cabinet sizes larger

than 42 rack units expected to outpace the industry standard soon. 100
Concerns about large racks include logistical limitations, increased
weight, more difficult cable management, and cooling issues. 0

03 03
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18. Rack Unit Capacity and Usage Trends

Another great way to gain insight on the cabinet space
capacity in your data center is to trend that data over time.
See the impact of installations, decommissions, and additional — pr—

. . . @RU Capacity RU Usage
space on capacity growth or decline in one glance to know
exactly when you will run out of space capacity. 3550

3,000

Rack Unit Capacity and Usage Trends

Rack Units

@ Did you know?

930

i ) . . Jan 2012 Jan 2013 Jan 2014 Jan 2015 Jan 2016 Jan 2017 Jan 2018 Jan 2(
The benefits of the standard 42U server cabinet are it provides room

to grow into, improves security with lockable doors, allows for proper Time (MMM YYYY)

airflow, is compatible with a wide variety of vendors, and allows for easy A o ey i el
access and maintenance. oct May Dec Jul Fe
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19. Server/Network Blade Chassis Slot Usage

Blade servers minimize the use of physical space and
energy by being modularly designed and not having many
non-computing components. Each blade fits inside a blade Chassis Slot Usage
enclosure, or chassis, which holds multiple blades and
provides the necessary power, cooling, and networking.
Optimize the capacity utilization of each blade chassis in your
data center by monitoring the number of occupied and free
slots in both the front and back slots. You will know exactly 500
how densely populated your enclosures are and can easily
identify when you need to purchase additional enclosures,
blades, or both.

Chassis Class Device Chassis Vv @ occupied @ Open

565

Slots

77
@ Did you know? 5 > -

Back Slots Front Slots
A blade system requires up to 85% less cabling compared to the same

number of conventional 1U rack-mount servers.
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20. Rack Units Used by Rail

When installing an IT device in a cabinet, the device may have
specifications that require it to be mounted to the front rail, the
back rail, or both. Understand your capacity for where you can
deploy equipment by tracking the number of rack units used
by rail. This will help you ensure that you have the space for
new devices that may have specific installation requirements.

@? Did you know?

Many new data centers are built with rows of empty racks to facilitate

proper airflow for the time being until there is a need to fill them with
servers.

Sunbird”

DCIM that’s easy, fast, and complete.

Rack Units Usage By Rail

5,353

4,000

Rack Units

2,000

5.1k 5.1k

2 4k 2.3k
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21. Peak Power Load Per Cabinet Over Last 30 Days

Data center power resources are increasingly constrained,
while managing to uptime competes with driving efficient
power utilization. Data center managers need a
complete view of how much power is being used, how much is
available, and where efficiency can be improved. Measure
active power from rack PDU inlet readings over time and set
warning and critical alert thresholds for cabinet-level loads so that
you are immediately notified before there is an issue and able to
react before service is impacted. You will improve uptime and
discover stranded power capacity.

@ Did you know?

High-density data centers, where each cabinet consumes more than
10 kW, often have much lower operational costs due to increased
efficiency.

Sunbird’
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4E
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4G

A4
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22. Days of Power Capacity Remaining

. . . . esunbiml"PowerlO“’ Dashboards  Data Centers  Events  Facility tems T Devices  Sensors PUE  Analytics Reports  Settings
Being able to monitor and manage resources in real time
is a key differentiator between data center managers who i
are successful and those who are not. By leveraging a data
center monitoring tool that can identify your power
consumption trends and forecast the number of days until you
run out of power, you will know when you need to purchase
more long before you actually run out of capacity. N
600.00| :’flglil:wed Data 464.000
% £50.001 E;:fzgsc:':Bmumhsafcapacﬂyremaimnq ns:l;:
@? D. ” % [ Capacity 1,000.000 1]
id you know?
In the last 30 years, power consumption per rack has grown over 750%,
from 2.1 kW in 1992 to 16 kW today. Power capacity planning is now
a top concern of data center managers, who must leverage intelligent
PDUs and DCIM software to help reduce energy costs, analyze power
trends, and optimize rack level power.
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DCIM that's easy, fast, and complete. TOp 40 Data Center KPIs 2 9



23. Cabinet Power Failover Redundancy Compliance

Cabinets in modern data centers are densely packed with Cabinet A Feed B Feed Failover
power-hungry hardware, and data center teams are under
pressure to deliver increasing amounts of power to these Rack 1A 40% 40% ® 80%
devices. It is more important than ever to have a power
redundancy solution to ensure that power is always available Rack 1B 35% 42% ® 77%
to IT equipment to minimize downtime. Track your cabinet
power failover redundancy with the goal of achieving 100% Rack 1C 50% S7% ® 107%
compliance in your data center.
Rack 1D 52% 39% » 91%
Rack 1E 44% 40% ® 84%
@ Did you know?
33% of survey respondents claimed that power outages were the Rack 2A 38% 37% o
number one cause of downtime and 80% said their most recent outage
was preventable. Rack 2B 42% 38% ® 80%
Rack 2C 55% 60% ® 115%

Sunbird’
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24. Power Trends by Cabinet with Peak Load

Thresholds and Alerts

Maximizing uptime and improving data center health are key
concerns for all data center managers. Many organizations
likely take weekly or monthly measurements of their cabinet
power consumption, leaving them vulnerable to short team
peaks and potential overloads that are not detected. Monitor
your power consumption per rack in real time, trend that data
continuously, and set thresholds and alerts to ensure that you
are notified and able to react before there is a major issue or
users are impacted.

@ Did you know?

Monitoring power consumption at the server level will allow you to save
money on energy by identifying and shutting down ghost servers and
replacing power hogs with more efficient devices.

Sunbird’
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25. Power Chain Breaker Utilization

When circuit breakers are not monitored properly, they can Qe TRk | (SRR, NS CERY) [SS CHENG G VNS AR OmUG
become overloaded and cause downtime, create bottle necks iy diviond e i

in the power chain, or be underutilized causing you to not get sum Average o il e

the most out of your power resources. Optimize data center $30 f,,i’s oo o e e
health and efficiency by monitoring the utilization of all the
breakers in your power chain. For the most complete data, Zi.";"gum ;aoxim"m

monitor the budget load, rating, load per phase leg, highest e [ s -
7 y

% Lhilization

leg, lowest two legs, phase unbalance, and total load of each
breaker at each level of the power chain hierarchy including 0 61.2

Min Diff. Max Diff. o i
K
2 &

v,

&Q«a \Q;?% J‘Q’
. . PDU- PDU- & & Qqﬁq &
rack PDUs, branch circuits, power panels, floor PDUs, and the wPePand  la/pEane
UPS bank. petas cra
Rows:8 Columns: 18
Key ~ | % Utilization ~ |Node Phase Type ~ | Vols ~ | Rated (A) ~ PhaseA v PhaseB ~ PhaseC ~ | Phase Unbalance ~ | MaxPhase ~ Lowestl|
PDU-2B/PB3:Pan. 56.03 Three Phase Wye 208 225.00 126.06 101.50 118.16 ne 126.06 BC
PDU-2A/PB3:Pan 5422 Three Phase Wye 208 225.00 17.0 96.13 122.00 139 122.00 AB
PDU-2B/PB2Pan.. | 48.30 Three Phase Wye 208 225.00 87.36 108.67 98.87 1n1 108.67 cA
0 o PDU-2A/PEZ:Pan... | 47.64 Three Phase Wye 208 225.00 85.42 107.18 105.29 140 107.18 CcA
@ D I d yo u kn OW? PDU-2A/PE1:Pan. 34.44 Three Phase Wye 208 225.00 77.50 43.39 5041 3a 77.50 BC
: PDU-2B/PB1:Pan... | 30.74 Three Phase Wye 208 225.00 69.17 48.16 52.84 219 69.17 BC
N . . H PDU-1A/PE1:Pan. an Three Phase Wye 208 225.00 18.48 17.88 115 908 18.48 BC
Intelligent PDUs with modern DCIM software will provide complete skl s R - N
circuit breaker monitoring, allowing you to set thresholds for alerts when
a circuit breaker gets close to tripping. «
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26. 3 Phase Load Balancing Percent Deviation

Managing the electricity load is one of the greatest
technical challenges for many data center managers. When the
system is unbalanced, power drops can occur due to one
phase drawing more power than other phases. There can
also be overheated phases or overheated neutral wires.
Monitor your power consumption on each phase in real time
and maintain a balanced load to maximize uptime, optimize
power resource utilization, and keep IT infrastructure safe.

@ Did you know?

A three-phase power whip can deliver 1.73 times more power than a
single-phase whip.
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e Sunbird® Power |QF Data Centers  Events  Facility tems T Devices  Sensors PUE  Analytics  Reports  Setti
Inlets Environmental Sensors Circuit Breakers
Rows: 1-29 of 34- Columns: 12 Filters: Inlet Reading L3 (A): null

Facilities ltem Name Facilities ltem Type ~ ~ Facilities ltem Model Inlet Name v Facilities ltem Health Unbalanced Current (%
Filter. . Filter _ Filter. Filter Filter... v > < <= >= = null, 'null

Monftored ePDU RackPdu Eston-Pulluzi-Default . [ coon ] 0.0

FDU-1B FloorPdu test-FPDU-3phase-dpanel [ Goon ] 8.3

px-10-128-200-10 FloorPdu FPDU-3phase-4panel-pole-pos [ wamnn: ] 83

px-10-128-200-11 FloorPdu FPDU-NoActivePawerOnMast [ vensanc ] 83

px-10-128-200-5 PowerPanel RPP-3phase [ wasnine ] 83

PDU-ZB FloorPdu FPDU-circuit-poles-only [ Goon ] 8.3

UPS Floorlps UPS-3phase [ wamnns ] 83

PDU-2A FloorPdu FPDU-circuit-poles-only [ woammin: ] 8.3

px-10-128-10-159 FloorUps APM150 UPS [ wasnine ] 7.2

DEMO-POU RackPdu PX3-5664V-C5 PDU with 3phase AC input. | (LA 335

px-10-128-10-179 RackPdu HP PDU Management Module [ camca ] 1000

px-10-128-10-179 RackPdu HP PDU Management Module [ crmca 100.0

px-10-126-10-184 RackPdu Linux quetzal 3.7.0-4tw4-0000} [ soon ] 0.0

BOC-M-COS-RIGHT RackPdu MPXPEM-NHBXXV30 [ crmcar ] 206

BOC-GOS-LEFT RackPdu MPXPEM-NHBEXXV30 [ camca ] 323

BOC-CO6-RIGHT RackPdu MPXPEM-NHEXXV30 [ camcar 97.4

BDC-COE-LEFT RackPdu MPXPEM-NHBEXXV30 [ crmcar ] 959

EM40 PDU RackPdu EM40_GM27-60 [ wammninG ] 59

TestlabGeistPDU RackPdu RCM-0 [ camca ] 200

D29 Vertical RackPdu Aphel_Dual_Three_Phase_Me: [ camca 1455

D29 Vertical RackPdu Aphel_Duzl Thres Phase Me: [ crmcar ] 0.0

px-10-128-10-157 FloorUps APM150 UPS [ wamninG ] 12

ox-10-128-10-161 RackPdu NXr [ camca ] 235
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2'7.

Load factor is defined as the ratio of the actual load of a
UPS to the maximum possible load that could have been UPS Load Factor
used in the same time. A high load factor indicates more
efficient energy utilization. Monitor your UPS load factors with
the goal of maintaining a factor of 0.5 or higher. Ways to
improve UPS load factor include shutting down some UPSs when
redundancy levels exceed N+1, installing scalable/modular
UPSs or a smaller UPS size to fit your present load capacity,
or transferring loads between UPSs to maximize load factor
for each UPS.
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If you have a low UPS load factor, increasing it to industry standard
benchmarks could mean substantial savings. Months
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28. Power Usage Effectiveness (PUE)

PUE, a metric developed by The Green Grid Association, is
the most commonly used KPI for reporting data center energy
efficiency. It is a ratio of the total amount of energy used by a
facility to the energy delivered to IT devices. You should target
a PUE of less than 1.5 and even 1.2 if you have a newer data
center or are moving to a newer colocation facility. If you have
a very high PUE, you have a large opportunity for cost savings
by implementing energy efficiency best practices in your data
center. Track PUE over time to see the impact of your efficiency
optimizations.

@ Did you know?

Other important efficiency metrics from The Green Grid include
Carbon Usage Effectiveness (CUE) and Water Usage Effectiveness
(WUE) which are the ratios of a data center’s carbon emissions and
water usage compared to the total energy consumed by IT equipment.
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29. Percentage of Cabinets Compliant with

ASHRAE Standards

Maximize energy efficiency and ensure optimal
environmental conditions for your IT equipment by maintaining
your temperature and humidity within the ranges
provided by the American Society of Heating, Refrigerating
and Air-Conditioning Engineers (ASHRAE). Use environmental
sensors to identify hot spots, overcooling, and extreme
humidity levels by visualizing all sensor points in thermal
envelopes within ASHRAE’s psychrometric charts. Then,
track the percentage of cabinets in your data center that are
compliant with ASHRAE standards with the goal of maintaining
100% compliance.

@ Did you know?

Iron Mountain’s “The Underground” facility in Pennsylvania is located
220 feet below ground in a former mine, where limestone walls and
ceilings naturally absorb heat and provide a consistent temperature for
equipment to operate safely.
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30. Latest Temperature Per Cabinet

A common mistake in data center monitoring is to monitor
the temperature at the room level rather than the rack level,
potentially leaving you blind to cabinets that are
operating at unsafe temperatures. Fortunately, with more
environmental sensors being deployed and software to collect,
monitor, and analyze the data, it has never been easier to track
temperature at the cabinet level. You should monitor each cabinet’s
temperature in real time to ensure that your equipment is
operating safely within ASHRAE standards, easily identify hot
spots, and save money by avoiding overcooling.

@ Did you know?

It is estimated that data centers can reduce energy costs by 4-5% for
every 1 degree increase in server inlet temperature.
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31. Hot Spot Occurrence and Duration

Hot spots are locations at the intake of IT equipment where
insufficient cooling causes the temperature to exceed the
recommended range, and they pose a threat to equipment
and increase outages. Proactively monitor and trend rack inlet
temperatures in your environment with the aim to minimize
the occurrence, size, and duration of all service-impacting
hot spots. To mitigate hot spots, ensure raised floor tiles are
placed properly, use appropriate tile perforation, implement
hot- and cold-aisle containment, position racks and CRAC units
correctly, and spread high-density servers throughout the
data center.

@ Did you know?

Implementing hot and cold aisle containment can help save up to
40% on cooling costs and provide return-on-investment in as fast as
one year.
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32. Delta-T Per Cabinet

Delta-T is the difference in temperatures between two
sensor readings at different locations of a cabinet. It is used to
measure the inlet temperature of IT equipment compared to
the heat emitting from IT equipment. You should monitor the
Delta-T for each cabinet in your data center to help
balance airflow volume, identify hot spots, and maintain a safe
environment. This will lead to maximizing your cooling
capacity, reducing operating expenses, and deferring capital
expenditures.

@ Did you know?

IT equipment airflow temperature rises at a constant rate for a given
load. Every kilowatt of electricity consumed by IT equipment becomes
a kilowatt of heat added to the flow of cooling air.
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33.

Temperature Sensors Trend

In addition to tracking the latest temperature per cabinet, you
should add a level of sophistication to your monitoring by e P ——— . peem N
trending that data over time to identify spikes and irregularities. 5D TempOl-A  @5D Temperature3 @ 5D Temperature 4
By monitoring the maximum temperature per cabinet over the
last 30 days, you can ensure that your equipment is operating
within safe guidelines not just now, but all the time. If you see
temperature spikes, you’ll have data to identify what the issue
was and prevent it from reoccurring.

Period Past Month ~  Granularity Daily ~  Statistic

@

As temperature rises, so does the power consumption of [T
equipment. This is primarily due to increased fan power to boost airflow L= AR
and leakage current in server components.

26 Apr 2020 03 May 2020
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34.

Airflow efficiency, a measure of the total fan power
required per unit of airflow, provides a high-level view of how
efficiently air travels through the data center from the supply to
the return. It is calculated by dividing the watts of fan power by
the cubic feet per minute (cfm) of supply and exhaust airflow.
Monitor the airflow efficiency of your data center with the goal
of not exceeding 0.5 watts/cfm. If your airflow efficiency greatly
surpasses this benchmark, this is an indicator that your
fan system is inefficient and design improvements may
be necessary.

Airflow Efficiency

Projects ABC Status 1 selected
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Proper airflow management alone can provide up to 30% in -
. ontns

energy savings. e
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39.

This metric characterizes the overall efficiency of a data
center’s cooling system in the ratio of average cooling
system power usage (in kilowatts) per average cooling load (in
tons). 0.8 kW/ton is a good benchmark, while 0.6 kW/ton and
lower is ideal. If your cooling system efficiency value is
exceedingly high, consider improving your chiller plant
efficiency by leveraging modularization, high-efficiency chillers,
all-variable-speed systems, increased chilled water
temperature, or a water-side economizer.

Cooling System Efficiency

Projects ABC Status 1 selected

@
A “ton” of cooling load is the amount of heat removed by an air

conditioning system that would melt 1 ton (2,000 Ibs.) of ice in 24

hours, or 144 British thermal units (Btu). Months
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36. Cabinets with Most Free Data and Power Ports

When provisioning new equipment, you should know the best
place to reserve cabinet space to achieve optimal utilization
of resources. This requires knowing which cabinets have
available data and power port capacity. By tracking
physical port capacity at the cabinet level, you can intelligently
provision new equipment, make more informed capacity
planning decisions, user power and network resources more
efficiently, and reduce operating expenses.

@? Did you know?

A modern DCIM solution with an Intelligent Capacity Search feature

will help you find the optimal cabinet to deploy IT equipment in mere
seconds.
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3'7. Data Ports Usage Per Connector Type

Capacity planning is more than just a hardware forecast for
the future. You need to know and understand your connectivity
capacity down to the port level in order to successfully plan
and implement data center projects. You should be tracking
the number of connected and free ports for each connector
type in your data center in real time for the most accurate and
granular view of connectivity capacity.

@? Did you know?

Having multiple connectivity —options provides redundancy,
ensuring that your data center almost always has access to the outside
internet. This also provides protection against distributed denial of
service (DDoS) attacks.
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38. Assets Per Connected Power Supplies

Since IT equipment needs to be connected to multiple power
supplies to ensure redundancy, data center managers need
to keep track of how many power supplies are connected to
each of their devices. Use DCIM software to easily identify
servers that are not connected to the appropriate number of
power supplies. For example, a dual power supply device may
only have one power connection. Then, act on this information
to ensure that all devices have redundant power to avoid
costly downtime.

@ Did you know?

The N+1 redundancy configuration is cheaper and more
energy-efficient than other configurations such as 2N, but it has the
disadvantage of being less resilient.
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39.

Power Ports Usage Per Port Properties

Class v Port Property

A data center is a high-density, complex system with hundreds,
if not thousands, of devices from a multitude of vendors with i
a plethora of power ports with different properties. Knowing
how many ports are connected or free is critical to effectively

managing your data center. Monitor your power port usage by

4.0k

. 1,000 ' Di;taPorts Usage Per Port Properties
color, voltage, phase, and amp rating and your data port usage i . s —
20 Classes Selecte w ‘ort Property ata Rate
by VLAN/grouping, protocol, data rate, and media to simplify = [
capacity planning and more easily manage your connections. <
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40. Data and Power Ports Capacity and Usage Trends

How effective you are at planning and managing your data
center capacity is related to how accurate and insightful your
data is. Tracking capacity down to the data and power port
level provides granular data that clues you into how many
available ports remain. Monitor your usage and capacity by
connector type to ensure you never run out of free data or
power ports in your data center.

@ Did you know?

DCIM software will automatically validate the compatibility of your
physical connections and will not allow you to build connections across
incompatible ports.

Sunbird’

DCIM that’s easy, fast, and complete.

Data Ports Capacity Trend

IT Classes 4 Selected

11,605
11,000

10,000

9,000

b Connector

RJ45

80| ————

7,000

Data Ports

6,000

5000

4000

3,193
Jan 2012

Jan2013

Power Ports Capacity Trend

Class

Power Ports

1,553

W

Period

All Dates [ N

2 Selected

w Connector

|IEC-320-C14

R

Period

1,400

1,200

1,000

800

577

Jan 2012

Jan 2013

Jan 2014

Jan 2015

Jan 2016

Time (MMM YYYY)

Top 40 Data Center KPIs 5



Conclusion

It’s more critical than ever to integrate, analyze, and act on the KPIs that have the most impact
on your data center, but how do you begin to monitor so many metrics? With a comprehensive
DCIM solution, it’s easy.

A modern, second-generation DCIM tool provides all your most important KPIs right out of the box with
zero-configuration dashboard widgets, reports, and visual analytics. An enterprise-class data and health
poller gathers data directly from facility equipment to ensure accurate, high-quality information that leads
to deeper, more reliable insights. Second-generation DCIM makes it simple for data center professionals
to make smarter, more informed decisions to improve data center health and efficiency while dramatically
simplifying capacity management.
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Take the Next Steps with Sunbird
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