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FLEXIBLE DATA CENTER AND METHODS FOR DEPLOYMENT

Background
A data center is a facility used to house computing systems and

associated components. Data centers may include racks to store computing
systems, elevated floors, cable runways, cooling systems, power systems,
security systems, and the like. Many of the computing systems housed in a
data center can be stored on server racks, which may be arranged in rows
forming corridors therebetween. Current data center design may be based on a
client-server computing model to provide, for instance, Internet connectivity
and/or solutions for systems operation.

New data centers may generally take the form of either brick and mortar
or containerized. A brick and mortar data center can include a number of
buildings or additions to an existing building, which house the data center. A
new brick and mortar data center may be designed and built according to a
specific customer demand. New brick and mortar data centers may come with
a significant initial capital expenditure to provide for the design, provisioning,
and construction of the new brick and mortar data center. New brick and mortar
data centers may take approximately 9 to 24 months to design and build (e.g.,
depending upon a size of the data center).

A containerized data center can provide a more timely and cost effective
solution. Containerized data centers may be prefabricated mass produced and
may be shipped to a customer (e.g., by ships and trucks). However,
containerized data centers may be unappealing in that they may provide, or
may be perceived to provide, a short-term, low reliability solution without
considering long-term needs for an organization served by the data center,
Furthermore, as organizations continue to rethink fiscal expenditures for data
centers, containerized approaches, while including lower initial capital
expenditures than brick and mortar facilities, may be perceived as wasteful due
to the real or perceived short-term solution they offer.

Brick and mortar data centers designed and built according to some

previous approaches were generally non-scalable and built with one goal in
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mind, therefore limited with respect to flexibility. However, such brick and
mortar data centers could provide a traditional data center environment with_
some creature comforts that are not afforded by the use of containerized data
centers. Such containerized data centers may take a minimalist approach (e.g.,
by installing server racks in a containerized solution that provides for rapid
deployment with little to no creature comforts). Brick and mortar data centers
still account for a majority of the market, while containerized data centers are
gaining a foothold in the market of fast deployment and/or the market of B-year
strategies with tech-refresh in mind.

Brief Description of the Drawings

Figure 1 illustrates a block diagram of an example of a flexible data
center according to the present disclosure.

Figure 2 illustrates a block diagram of an example of a flexible data
center according to the present disclosure.

Figure 3 illustrates a perspective view of an example of a number of
cooling units connected to an exterior of a perimeter structure for a flexible data
center including according to the present disclosure.

Figure 4 provides a flow chart illustrating an example of a method for

deploying 440 of a flexible data center including T sever racks according to the
present disclosure.

Detailed Description

Embodiments of the present disclosure may include flexible data center
(FlexDC) systems and methods of deployment. A flexible data center including
T rows of server racks can be deployed by constructing a number B of blocks.
Constructing each block can include constructing from one to a humber P of
perimeter structures each housing up to a number R of rows of server racks.
Constructing each block can include constructing a connecting structure
connected to the perimeter structures, the connecting structure housing
operations monitoring equipment for the server racks. A total integer number

T/R of perimeter structures can be constructed for the flexible data center. At
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most one perimeter structure houses less than R rows of server racks. B is
equal to an integer number (T/R)/P. At most one block includes less than P
perimeter structures.

Examples of the present disclosure can provide modularity, scalability,
flexibility, industrialization, cloud computing, Infrastructure as a Service (laaS)
platform, and containerization of mechanical and electrical solutions, climate
control, expanding criteria for information technology (IT) space, and supply
chain management for data centers. Such examples of flexible data centers
can bridge the gap between containerized data centers and brick and mortar
data centers to provide the advantages of each in a cost effective long term
solution for data center design and deployment. For example, a flexible data
center, according to the present disclosure, can be provided with an initial price
of less than $7 million per megawatt and a time to market of 24 to 36 weeks.
Furthermore, short-term demand for expansion and growth of data centers is
addressed by the present disclosure. Accordingly, examples of the present
disclosure can provide a valuable solution for cloud computing and laaS with
improved optimization of availability, energy efficiency, and total cost of
ownership as compared to previous approaches. Such an approach can allow
business growth to be synchronized to the capital and operational investment
from their IT in an “industrialized IT" fashion.

Examples of the present disclosure can provide a flexible data center that
is responsive to growth requirements and flexible enough to meet changing
aspects of data center technology. For example, flexible data centers according
to the present disclosure can be provided as greenfield projects (e.g.,
unconstrained by prior data center solutions) or adjacent to existing buildings.

In the following detaited description of the present disclosure, reference
is made to the accompanying drawings that form a part hereof, and in which is
shown by way of illustration how examples of the disclosure may be practiced.
These examples are described in sufficient detail to enable those of ordinary
skill in the art to practice the embodiments of this disclosure, and it is to be
understood that other examples may be utilized and that process, electrical,

and/or structural changes may be made without departing from the scope of the
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present disclosure. As used herein, the designators “T,” “B,” “P," and “R,”
including reference numerals in the drawings, indicate that a number of the
particular feature so designated can be included with examples of the present
disclosure. The designators can represent the same or different numbers of the
particular features.

The figures herein follow a numbering convention in which the first digit
or digits correspond to the drawing figure number and the remaining digits
identify an element or component in the drawing. Similar elements or
components between different figures may be identified by the use of similar
digits. For example, 102 may reference element “02” in Figure 1, and a similar
element may be referenced as 202 in Figure 2. Elements shown in the various
figures herein can be added, exchanged, and/or eliminated so as to provide a
number of additional examples of the present disclosure. In addition, the
proportion and the relative scale of the elements provided in the figures are
intended to illustrate the examples of the present disclosure, and should not be
taken in a limiting sense.

Figure 1 illustrates a block diagram of an example of a flexible data
center 100 according to the present disclosure. The flexible data center 100
can include a number B of blocks 101 on a site. Although only one block 101 is
illustrated in Figure 1, Figure 2 illustrates a flexible data center 200 including
more than one block 201. Each block 101 can include one to a number P of
perimeter structures 104 (e.g., perimeter structures 104-1, 104-2, 104-3, . . ..,
104-P). Each perimeter structure 104 can house up to a number R of rows of
server racks 1086,

Each block 101 can include a connecting structure 102 connected to the
number of perimeter structures 104. The connecting structure 102 can house
operations monitoring equipment 108 for the rows of server racks 106 in the
block 101. The connecting structure 102 can house security systems, shipping
and receiving, a network operations center, administration areas, and/or
meeting rooms, among others. The number of perimeter structure 104 in each

block 101 can retain full functionality with a complete loss of the connecting
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structure 102 (e.g., the connecting structure 102 is not a single point of failure
for each block 101, and thus for the flexible data center 100). _

The flexible data center 100 can include a total integer number T/R of
perimeter structures 104. As used herein, “a total integer number T/R” indicates
that the total number of perimeter structures 104 is equal to T (the total number
of rows of server racks 106 housed in the data center 100) divided by R (the
upper limit of the number of rows of server racks 106 housed in each perimeter
structure 104) rounded up to an integer. Thus, for example, if T is equal to 33
and R is equal to 10, then the total integer number T/R of perimeter structures
104 would be 33/10 rounded up to an integer 4.

At most, one perimeter structure 104 associated with the flexible data
center 100 houses less than R rows of server racks 106. That is, design of the
flexible data center 100 can be such that a new perimeter structure 104 is not
added untii all of the current perimeter structures 104 contain the upper limit R
of rows of server racks 106. Such examples can be beneficial to make efficient
use of the space provided by the perimeter structures 104 as it may be more
cost effective to fill perimeter structures 104 with rows of server racks 106
before incurring the cost of adding an additional perimeter structure 106. The
total number B of blocks 101 included with the data center 100 can be equal to
an integer number (T/R)/P, as is described in more detail with respect to Figure
2. In some instances, a particular block 101 may initially be constructed with
fewer than P perimeter structures 104 and then an additional perimeter
structure 104 may be constructed after the flexible data center 100 has been
deployed according to an increased demand for rows of server racks 106 for the
flexible data center 100.

At most, one block 101 associated with the flexible data center 100 can
Inciude less than P perimeter structures 104. That is, design of the flexible data
center 100 can be such that a new block 101 is not added until all of the current
blocks 101 include the upper limit P of perimeter structures (e.g., until each
connecting structure 102 associated with the flexible data center 100 is
connected to P perimeter structures 104). Such examples can be beneficial to

make efficient use of the ability of the blocks 101 to include up to P perimeter
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structures before constructing a new block 101 with a new connecting structure
102 and at least one perimeter structure 104.

A number of cooling units 110 can be connected to an exterior of a
respective perimeter structure 104. The type of and/or the number of cooling
units 110 is particular to a climate of the site. According to some examples of
the present disclosure, cooling can be provided for the flexible data center 100
without the use of mechanical chiller plants. The cooling units 110 are
described in more detail with respect to Figure 3.

A number of power conditioner units 120 can be connected to an exterior
of the respective perimeter structure 104. According to some examples of the
present disclosure, the number of perimeter structures 104 do not include a
power distribution unit. Not including a power distribution unit in a perimeter
structure 104 may be advantageous by increasing end-to-end efficiency. A type
of and/or the number of power conditioner units 120 can be particular to a
desired power quality for the flexible data center 100. For design of the flexible
data center 100, the number of power conditioner units 120 can be associated
with an uninterruptable power supply (UPS) module selected from the group of
UPS modules including a delta conversion UPS module, a double conversion
UPS module, an offline UPS module, a flywheel UPS module, and a diesel
rotary UPS module. A number of electrical topologies can be provided for a
particular flexible data center 100. For example, topologies can include “N” (a
single utility source), “N+1” (at least one redundant component), and a “2N”
(dual path), or a combination of topologies to achieve redundancy, concurrent
maintainability, and/or a fault tolerance of the flexible data center 100, among
others.

Each perimeter structure 104 (e.g., the rows of server racks 106 therein)
can consume up to a particular quantity of power. A number of backup power
generators 122 may be electrically connected to the flexible data center 100
according to the particular quantity of power used by each of the perimeter
structures 104 associated therewith. As used herein, “electrically connected”
means that the backup power generators 122 may be connected to the flexible

data center 100 so as to provide electrical power to the flexible data center 100,
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however it does not require that the backup power generators 122 be
mechanically coupled to an exterior of the structure of the flexible data center
100. In various examples of the present disclosure, the backup power
generators 122 may either be adjacent {o the structure of the flexible data
center 100 or they may be free-standing backup power generators separate 122
from the structure of the flexible data center 100.

An example of the present disclosure includes a flexible data center 100
including one block 101 having one connecting structure 102 and up to four
perimeter structures 104. With four perimeter structures 104, the flexible data
center 100 can provide a total of 3.2 megawatts of IT power and 400 kilowatts of
network/communications support power with a power usage effectiveness
(PUE) less than 1.28.

The four perimeter structures 104 can be connected to the connecting
structure 102 in a butterfly configuration (e.g., an “H” configuration) as illustrated
in Figure 1. That is, a first perimeter structure 104-1 can be connected along an
exterior wall to an exterior wall of a second perimeter structure 104-2. The
exterior walls connecting the first 104-1 and the second 104-2 perimeter
structures can be perpendicular to the connecting structure 102. The first 104-1
and the second 104-2 perimeter structures can have collinear exterior walls
perpendicular to the walls connecting the perimeter structures and connected to
an exterior wall of the connecting structure 102. A third 104-3 and a fourth 104-
P perimeter structure can be connected to each other analogous to the
connection between the first 104-1 and the second 104-2 perimeter structures.
Likewise, the third 104-3 and the fourth 104-P perimeter structures can be
connected to the connecting structure 102 analogous to the connection between
the first 104-1 and the second 104-2 perimeter structures and the connecting
structure 102, although the third 104-3 and the fourth 104-P perimeter
structures can be connected to an exterior wall of the connecting structure 102
opposite the exterior wall of the connecting structure 102 to which the first 104-1
and the second 104-2 perimeter structures are connected.

An example of a benefit of including a number of perimeter structures

104 with the design of a flexible data center 100 is that the perimeter structures
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104 can allow for segregation of IT assets. IT assets can be segregated, for
example, by group, security level, and/or function type (e.g., software
development, production, disaster recovery, etc.), among others. Another
example may be deployment of Converged Infrastructure with flexible data
center 100 including perimeter structures of server, storage, desktops, and/or
network devices.

Figure 2 illustrates a block diagram of an example of a flexible data
center 200 according to the present disclosure. The flexible data center 200 |
includes a number of blocks 201-1, 201-2, 201-3, 201-4, 201-5, 201-6, 201-7, . .
.» 201-B. Each block 201 can be analogous to block 101 illustrated in Figure 1.
Each block 201 can include a connecting structure 202 housing operations
monitoring equipment 208. The connecting structure 202 can be connected to a
number of perimeter structures 204 housing a number of rows of server racks
206. Each block 201 can include a number of cooling units 210, a number of
power conditioning units 220, and a number of backup power generation units
222.

The total number B of blocks 201 included with the flexible data center
200 can be equal to an integer number (T/R)/P, where T is equal to the total
number of rows of server racks 2086 in the flexible data center 200, R is equal to
an upper limit of the number of rows of server racks 206 for each perimeter
structure 204, and P is equal to an upper limit of the number of perimeter
structures 204 for each block 201. As described herein, “equal to an integer
number” indicates that a resutt of “(T/R)/P” is rounded up to an integer number.
Thus, for example, where T is equal to 300, R is equal to ten, and P is equal to
four, B is equal to (300/10)/4, which rounds up to an integer of eight (e.g., as
iHustrated in Figure 2).

As illustrated in Figure 2, constructing the number of blocks 201 can
include constructing a first block 201-1 and constructing a second block 201-2
adjacent to the first block 201-1 without connecting structures associated with
the second block 201-2 to structures associated with the first block 201-1.
Structures associated with a block 201 can include a connecting structure 202

and/or a number of perimeter structures 204, among others.
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Although not specifically illustrated in Figure 2, constructing a first block
201-1 can include constructing P first perimeter structures 204 and constructing
a second block 201-2 can include constructing from one to P second perimeter
structures 204 above the first perimeter structures 204. That is, according to
some examples of the present disclosure, two or more bocks 201 can be
constructed in a vertical stack (e.g., analogous to a two or more story building)
vertically rather than constructing the blocks 201 horizontally adjacent to each
other on the ground (e.g., analogous to one story buildings). Such examples of
stacking blocks 201 can be beneficial for those sites where space is at a
premium (e.g., in urban areas, densely populated areas, areas of rough terrain,
etc.).

Figure 3 illustrates a perspective view of an example of a number of
cooling units 310 connected to an exterior of a perimeter structure 304 for a
flexible data center including according to the present disclosure. The perimeter
structure 304 includes a number of rows of server racks 306 therein. An interior
of the perimeter structure can be pressurized with cool air from the number of
cooling units 310. Cool air can be input 316 from the number of cooling units
310 into a volume of the perimeter structure 304 at a level of the number of
rows of server racks 306 as illustrated in Figure 3. Warm air can be outlet 318
from the volume of the perimeter structure 304 via hot aisle 312 containing the
number of rows of server racks 306 and ducting 314 warm air from above the
number of rows of server racks 306. In some examples of the present
disclosure a length of the number of rows of server racks 306 can have an
upper limit of 18 feet.

For design of the flexible data center, the number of cooling units 310
can be selected from a group of cooling units 310 including direct expansion
and direct evaporative cooling units, direct expansion and indirect evaporative
cooling units, heat transfer wheel| cooling units, and air-to-air exchanger with
direct expansion cooling units. A direct expansion and direct evaporative
cooling unit can include a supply fan, filters, direct evaporative media, and a
direct expansion cooling assembly. A direct expansion and indirect evaporative

cooling unit can include a supply fan, filters, indirect evaporative media, and a
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direct expansion cooling assembly. A heat transfer wheel cooling unit can
include multiple supply and exhaust fans, filters, a heat transfer wheel, and a
direct expansion cooling assembly. Each type of cooling unit 310 can provide
particular efficiencies for a given climate (e.g., some may function more
efficiently in certain climates). Furthermore, some cooling unit 310 types can
help reduce or eliminate introduction of external contaminates into the flexible
data center, which may occur with some outdoor air economizers.

A menu driven process can be pfovided for selecting the type of cooling
unit 310 from a predetermined number of types of cooling units 310. The
selection process can be validated via an energy optimization evaluation of
selected cooling units 310 according to the climate of the site where the flexible
data center is constructed. Such a menu driven process can be provided by a
set of machine readable instructions stored in a tangible non-transitory medium.

A machine (e.g., a computing device) can include a tangible non-
transitory medium storing a set of machine readable instructions. Such a
tangible non-transitory medium can include volatile and/or non-volatile memory
such as random access memory (RAM), magnetic memory such as a hard disk,
floppy disk, and/or tape memory, a solid state drive (SSD), flash memory, phase
change memory, and the like. The instructions can be executed by a processor
associated with the machine to provide the menu driven process for cooling unit
310 selection and/or selection of other features such as a number of rows of
server racks 306, a number of blocks, a number of perimeter structures 304, a
number and/or type of power conditioner units, a number and/or type of backup
power generation, among others.

Figure 4 provides a flow chart illustrating an example of a method for
deploying 440 of a flexible data center including T sever racks according to the
present disclosure. The method includes constructing 442 a number B of
blocks, wherein constructing each block includes: constructing from onetoa
number P of perimeter structures, wherein each perimeter structure houses up
to a number R of rows of server racks; and constructing a connecting structure
connected to the number of perimeter structures, wherein the connecting

structure houses operations monitoring equipment for the rows of server racks.
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The method includes constructing 444 a total integer number T/R of
perimeter structures for the flexible data center, wherein: at most one perimeter
structure houses less than R rows of server racks; B is equal to an integer
number (T/R)/P; and at most one block includes less than P perimeter
structures.

It is to be understood that the above description has been made in an
illustrative fashion, and not a restrictive one. Although specific examples have
been illustrated and described herein, other component arrangements,

instructions, and/or device logic can be substituted for the specific examples
shown.
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What is claimed:

1. A method of deploying (440) a flexible data center (100, 200) including T
rows of server racks (106, 206, 306), comprising:
constructing (442) a number B of blocks (101, 201), wherein constructing
each block (101, 201) includes:
constructing from one to a number P of perimeter structures (104,
204, 304), wherein each perimeter structure (104, 204, 304) houses up to a
number R of‘rows of server racks (1086, 206, 306); and
constructing a connecting structure (102, 202) connected to the
number of perimeter structures (104, 204, 304), wherein the connecting
structure (102, 202) houses operations monitoring equipment (108, 208) for the
server racks (106, 206, 306); and
constructing (444) a total integer number T/R of perimeter structures
(104, 204, 304) for the flexible data center (100, 200), wherein:
at most one perimeter structure (104, 204, 304) houses less than
R rows of server racks (106, 206, 306);
B is equal to an integer number (T/R)/P; and

at most one block (101, 201} includes less than P perimeter
structures (104, 204, 304).

2. The method of claim 1, wherein:

the number of perimeter structures (104, 204, 304) retain functionality
independent of the connecting structure (102, 202);

P is equal to four; and

the method includes connecting P perimeter structures (104, 204, 304) to
the connecting structure (102, 202) in a butterfly configuration.

3. The method of claim 1, wherein the method includes:

constructing the number of blocks (101, 201) on a site;
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selecting a type of cooling unit (110, 210, 310) from a predetermined
plurality of types of cooling units (110, 210, 310) according to a climate of the
site; and |

connecting a number of the cooling units (110, 210, 310) to an exterior of
a respective perimeter structure (104, 204, 304).

4. The method of claim 3, wherein the method includes: _

pressurizing the respective perimeter structure (104, 204, 304) with cool
air from the number of cooling units (110, 210, 310);

inputting (316) cool air from the number of cooling units (110, 210, 310)
into a volume of the respective perimeter structure (104, 204, 304) at a level of
the number of rows of server racks (1086, 208, 306); and

outleting (318) warm air from the volume of the respective perimeter
structure (104, 204, 304) into the number of cooling units (110, 210, 310) by

ducting (314) warm air from above the number of rows of server racks (108,
206, 306).

5. The method of claim 3, wherein the method includes:

providing a menu driven process for selecting the type of cooling unit
(110, 210, 310) from the predetermined plurality of types of cooling units (110,
210, 310); and

validating the selection process via an energy optimization evaluation of
selected cooling units (110, 210, 310) according to the climate of the site.

6. The method of claim 1, wherein each perimeter structure (104, 204, 304)

consumes up to a particular quantity of power, and the method includes:
connecting a number of power conditioner units (120, 220) to each

perimeter structure (104, 204, 304) according to a desired power quality; and
validating a selection of the number of power conditioner units (120, 220)

via an energy optimization evaluation of the selected power conditioner units
(120, 220) according to a climate of the site.
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7. The method of claim 6, wherein the method includes connecting a
number of backup power generation units (122, 222) to the flexible data center
(100, 200) according to the particular quantity of power.

8. The method of claim 1, wherein constructing the number of blocks (101,
201) includes constructing a particular block (101, 201} including:
initially constructing less than P perimeter structures (104, 204, 304); and
constructing an additional perimeter structure (104, 204, 304) after the
data center (100, 200) has been deployed according to an increased demand
for rows of server racks (106, 208, 306) for the flexible data center (100, 200).

9. The method of claim 1, wherein constructing the number of blocks (101,
201) includes constructing a first block (101, 201) including:
constructing P first perimeter structures (104, 204, 304); and
constructing a second block (101, 201) includes constructing one to P

second perimeter structures (104, 204, 304) above the first perimeter structures
(104, 204, 304).

10.  The method of claim 1, wherein constructing the number of blocks (101,
201) includes constructing a first block (101, 201) and constructing a second
block (101, 201) adjacent to the first block (101, 201) without connecting

structures associated with the second block (101, 201) to structures associated
with the first block (101, 201).

11.  Aflexible data center (100, 200), comprising:
a number B of blocks (101, 201) on a site, each block (101, 201)

including:

one to a number P of perimeter structures (104, 204, 304),
wherein each perimeter structure (104, 204, 304) houses up to a number R of
rows of server racks (106, 206, 306); and

a connecting structure (102, 202) connected to the number of
perimeter structures (104, 204, 304), wherein the connecting structure (102,
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202) houses operations monitoring equipment (108, 208) for the server racks
(106, 206, 306), and wherein the one to the number P of perimeter structures
(104, 204, 304) retain functionality independent of the connecting structure
(102, 202);

a total integer number T/R of perimeter structures (104, 204, 304),
wherein:

at most one perimeter structure (104, 204, 304) houses less than
R rows of server racks (106, 206, 3086):;

B is equal to an integer number (T/R)/P; and

at most one block (101, 201) includes less than P perimeter
structures (104, 204, 304);

a number of cooling units (110, 210, 310) connected to an exterior of a
respective perimeter structure (104, 204, 304), wherein a type of the number of
cooling units (110, 210, 310) is particular to a climate of the site; and

a number of power conditioner units (120, 220) connected to an exterior
of the respective perimeter structure (104, 204, 304), wherein a type of the
number of power conditioner units (120, 220) is particular to a desired power

quality and end-to-end energy efficiency for the flexible data center (100, 200).

12.  The flexible data center (100, 200) of claim 11, wherein:
the number of cooling units (110, 210, 310) are selected from the group
of cooling units (110, 210, 310) including:
direct expansion and direct evaporative cooling units (110, 210,
310);
direct expansion and indirect evaporative cooling units (110, 210,
310);
heat transfer wheel cooling units (110, 210, 310); and
air-to-air heat exchanger with direct expansion cooling units (110,
210, 310); and
the number of power conditioner units (120, 220) are associated with a

uninterruptable power supply (UPS) selected from the group of UPS modules
including:
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a delta conversion unihterruptable power supply (UPS) module;
a double conversion UPS module:

an offline UPS module:
a flywheel UPS moedule: and
a diesel rotary UPS module.

13.  The flexible data center (100, 200) of claim 11, wherein the total integer
number T/R of perimeter structures (104, 204, 304) is greater than P; and
a number of the total integer number T/R of perimeter structures (104,

204, 304) are constructed in a location selected from the group of locations
including:

in one of the number of blocks (101, 201) above a block (101,
201) including P of the perimeter structures (104, 204, 304); and

in one of the number of blocks (101, 201) adjacent to a block (101,
201) including P of the perimeter structures (104, 204, 304)..

14.  The flexible data center {100, 200) of claim 11, wherein:
B equals one;

P equals four and the flexible data center (100, 200) includes four
perimeter structures (104, 204, 304); and
the flexible data center (100, 200) provides a total of 3.2 megawatts of

information technology (IT) power and 400 kilowatts of network/communications

support with a power usage effectiveness less than 1.28.

15. The flexible data center (100, 200) of claim 11, wherein the number of

perimeter structures (104, 204, 304) do not include a power distribution unit.
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~
DEPLOYING A FLEXIBLE DATA CENTER INCLUDING T ROWS OF SERVER
RACKS
442
~

CONSTRUCTING A NUMBER B OF BLOGKS, WHEREIN CONSTRUCTING
EACH BLOCK INCLUDES: CONSTRUGTING FROM ONE TO A NUMBER P OF
PERIMETER STRUCTURES, WHEREIN EACH PERIMETER STRUCTURE
HOUSES UP 70 A NUMBER R ROWS OF SERVER RACKS; AND
CONSTRUCTING A CENTRAL STRUCTURE CONNECTED TO THE NUMBER
OF PERIMETER STRUCTURES, WHEREIN THE CENTRAL STRUCTURE
HOUSES OPERATIONS MONIT%&!(I:QESEQUIPMENT FOR THE SERVER

444

CONSTRUCTING A TOTAL INTEGER NUMBER T/R OF PERIMETER
STRUCTURES FOR THE FLEXIBLE DATA CENTER, WHERFIN: AT MOST
ONE PERIMETER STRUCTURE HOUSES LESS THAN R ROWS OF SERVER
RACKS; B IS EQUAL TO AN INTEGER NUMBER (T/R)/P: AND AT MOST
ONE BLOCK INCLUDES LESS THAN P PERIMETER STRUCTURES

Fig 4
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