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BACKUP POWER COMMUNICATION

BACKGROUND

{6001} As rehance on computing systems continues to grow, so too does the
demand for reliable power systems and backup schemes for these computing systems.
Servers, for example, may provide architectures for backing up data to flash or
persistent memory as well as backup power sources for powering this backup of data

after an interruption of power.

BRIEF DESCRIPTION OF THE DRAWINGS

{8602} Some examples of the present apphication are described with respect to the

following figures:

18803} FIG. 1 1s a block diagram of a system including a shared backup power
supply that communicates with a plurality of loads via peer-to-peer (P2P)

communication, according to an example;

[B004] FIG. 2 s a block diagram of a system including a shared backup power
supply that communicates with a plurahity of loads via P2ZP communication, according

to an example;

{B005] FIG. 3 is a block diagram of a system including a shared backup power
supply that commumicates with a plurahity of loads via P2P communication, according

to an exaraple; and

{8006} FIG. 4 is a block diagram of a computer-readable storage medium having
mstructions executable by a processor to facilitate P2P comununication between a

shared backup power supply and a plurality of loads, according to an example.
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BETAILED DESCRIPTION

180067} A computing and/or data storage system can include 2 number of nodes.
The nodes can be cormponents of the computing and/or data storage system. For
example, the nodes can include a server, a chassis of servers, a rack of servers, a
group of servers, ctc. A node can support a plurality of loads. For example, a load
can inchude cache memory, dual in-line memory modules (IMMs), non-volatile dual
n-hne memory modules (NVEIMMs), and/or array control logic, among other

storage controllers and/or devices.

{86038} An interruption of a primary power supply can be scheduled or un-
scheduled. For instance, a scheduled interruption of the primary power supply can be
the result of scheduled maimtenance on the device and/or a number of loads. An un-
scheduled primary power supply interruption can be an inferruption in the primary
power supply. An un-scheduled primary power supply interruption can occur when,
for example, the primary power supply fails momentarily or for an extended period of
time. Fatlure can mclude unintentional toss of power to devices and/or loads from the

primary power supply.

{8609} A secondary power supply can be used to provide backup power to the
loads during mterruption of the primary power supply, for exarmple, for moving data
from volatile or cache memory to non-volatile memory. The backup power supply
can be shared by the plurality of loads {i.e., to receive backup power during
interruption of primary power}. Thus, backup power supply 1s a shared backup power
supply, in that the shared backup power supply associated with a particular node 15
shared among a plurality of oads associated with that node. Interruption of a primary
power supply can refer to a power failure, power surge, inadequate power, and/or
transient faukts. A backup power supply can provide near-instantaneous profection
from power interruption by supplying energy stored in batteries, super capacitors, or

fiywheels, among others.

10018} To supply backup power, the backup power supply may veed to
communicate with the phirahity of foads to exchange information such as status and
activity information. Current sohuiions for communicating among devices of a node
include transferring information over multiple communication protocols and devices

with extra processing within all relaymg (or intermediary) devices. For exarple, for
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a backup power supply to send battery statos information to a plurality of storage
devices, the information is first communicated via an inter-integrated (12C) interface
to a baschoard management controller (BMC), The BMC then processes the
information and send it via platform environment control interface (PECH o a central
processing unit (CPLU). The CPU then processes the information and sends it to the
storage devices over a peripheral component interconnect express (PCle) interface. In
such an example, comununication between the backup power supply and the loads
mvolve using the BMC as a master device and the shared backup power sopply and

ioads as target/slave devices.

{6011} Examples disclosed herein address the above needs and challenges by
providing a peer-to-peer (P2P) communication solution between the backup power
supply and the plurality of lnads, thereby reducing latencics. Further, by
implementing P2P communication between the backup power supply and the loads,
processing steps and iranslations that roay burden resources and devices of the node
(e.g., the BMC) may be significantly reduced. Examples disclosed herein provide
P2P conmmunication that enables the backup power supply to conounicate dircctly
with the plurality of loads, and also enables the plurality of loads to communicate
directly amongst themnselves. Enabling such direct communication using P2P
communication protocols allows for more efficient handling of communication
between the backup power supply and the plurality of loads, as well as decreased time
to configure the backup power supply to provide backup power to the phurality of

loads.

H P! As used herein, a P2P communication protocol refers to an environment,
such as a server environment, where devices can commmunicale directly with each
other, eliminating a master-slave configuration that uses one or more centralized

access points for coordination of the communication.

B3] In one example, a system ncludes a shared backuop power supply coupled
to a node, where the shared backup power supply includes a first communication
interface. The system also includes a plurality of loads supported by the node, where
cach load of the plurality of loads includes a second communication interface. The
first and second cornmunication interfaces support peer-to-peoer (P2P) communication

between the shared backup power supply and the plurality of loads.
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[B014] In another example, a system includes a shared backup power supply to
provide backup power to a plurality of Ioads of a node, where the shared backup
power supply includes a control module that includes a first communication interface,
The systern also includes an array controlier coupled to the plurality of loads, the
array controller to manage the plurality of loads and where the array controller
inchudes a second communication interface. The first and second communication
intertaces support peer-to-peer (P2P) communication between the shared backup

power supply and the phirality of loads.

18015} {n another example, a non-transitory machine-recadable storage medium is
encoded with instructions executable by a processor to send a request from a shared
backup power supply to a phurality of loads of a node using peer-to-peer (P2P)
comnmynication protocol. The instructinns are executable by the processor to receive,
by the shared backup power supply, a response from the plurality of loads using the
P2P communication protocol. The response identifies a subset of the plurality of

loads that are to be protected by the shared backup power supply.

{6016} Referring now to the figures, FIG. 1 s a block diagram of a system
inchiding a shared backup power supply that communicates with a plurality of loads
via peer-to-peer (P2P)} communication, according to an example. System 100 can
include a node 106 (e.g., a server node) and a shared backup power supply 102, As
Hlustrated in FIG. 1, the node 106 can support a plorality of toads {e.g., load 116-1,
foad 116-2, ..., load 116-N, collectively referred to herein as load 116), For instance,
the node 106 can support a plurality of storage controtlers and/or devices such as
DIMMSs and NVDIMMs, network interface controllers (NIC), array controllers {e.g.,

smart array controllers (SAC)), video card, processing resources, and the like.

6017} Shared backup power supply 102 can be/include an energy component to
covert stored energy to electrical energy to deliver power to the loads 116 of the node
106. Examples of the shared backup power supply 102 can mchude, but are not
limited to, a rechargeable battery, a capacitor {¢.g., supercapaciior, ultracapacitor,
ete.), o flywheel, and the hike, While FIG. 1 iilustrates the shared backup power
supply 102 as a separate component from the node 106, examples are not so limited.
For example, shared backup power supply can be power supply that is an integrated
component of the node 106 {c.g., FIGK. 2-3) and is used to provide backup power to

the node 106, such as power for transferring data from a volatite memory of the node
2 gl o
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106 to non-volatile memory of the node 106 when a primary power supply of the
node 106 is wnterrapted.  Primary power supply can include an alternating current
{AC) power supply such as voltage frora a wall outlet (mains supply) that is lowered

to a desired voltage.

{8618} Shared backup power supply 102 can include a first commumnication
mierface 112 to enable communication with the loads 116, Loads 116 can each
nclude a second communication interface 117 (e.g., second communication interface
117-1 of load 116-1, second communication mnterface 117-2 of load 116-2, ...,
second communication interface 117-N of load 116-N, collectively referred to as
second coromumication mterface 117). The frst communication miterface 112 and the
second commumication mterface 117 is to support peer-to-peer {P2P) commumication
between the shared backup power supply 102 and the plurality of loads 116, and P2P
communication amoungst the plurality of loads 116. In some exaroples, the first
communication interface 112 and the second comomumication miterface 117 are
peripheral component interconnect express (PCIe) interfaces to support P2P
communication. K should be noted bowever that first coramunication inferface 112

and second communication interface 117 can be any other mierfuce that supports P2P

communication.

6019} Enabling the shared backup power supply 102 to communicate directly
with the loads 116, instead of commumication over multiple protocols and devices that
1ay require multiple processing steps, allows for more efficient handling of error
communication between the shared backup power supply 102 and the loads, as well as
decreased latencies, and reduce interdependencies and burdens on other devices such
as a baschoard management controller (BMC). Communication between the shared
backup power supply 102 and the loads can include status and activity information.
For example, data communication between the shared backup power supply 102 and
the loads 116 can mmelude data related to configuration and set up of the shared backup
power supply 102 and the loads 116, discovery of the loads 116, level of power stored
in the shared backup power supply 102, subset of the oads 116 that can be supported
by the shared backup power supply 102 (e.g., based on the power level), setup and
management of the loads 116 {e.g., a sequence in which backup power is to be
provided to the loads 116), power required by each load 116 {e.g., 4W, 60W, eic.}, an

amount of power for backup procedures per a unit of time (e.g., in Joules), and so on.
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{8020} In some examples, shared backup power supply 102 can include a
controller {not shown} that includes the first communication interface 112, Similarly,
the leads 116 can cach include a controller that includes the second coramunication
mterface 117, In certam examples, node 106 can melude a CPU to route the
communication between the shared backup power supply 102 and the loads 116 {e.g.,
FiG. 2}, In such an example {e.g., where the first communication interface 112 and

-
7
I

the second cormmunication interface 117 are PCle interfaces), the shared backup
power supply 102 and the loads 116 can be connected to the CPU’s root port so that

P2P communication between any of the devices can be supported.

{6021} FIG. 2 38 a block diagram of a system mcluding a shared backup power
supply that communicates with a plurality of loads via P2P communication, according
to an example. System 200 includes the shared backup power supply 202, the loads
216, and a CPU 260. Asillustrated i FIG. 2, the node 206 can host a plurality of
loads {e.z., Ioads 216-1, 216-2, ..., 216-N, collectively referred to herein as loads
216y, For insiance, the loads 216 can be DIMMS, cache memory, NVEIMMs,

storage controllers, array conirol logic, among other devices.

{8022} Providing backup power for moving data from volatile memory to non-
volatile memory may inciude providing the node 206 with a shared backup power
supply, rather than providing a backup power supply for cach load within the node
106. That s, node 106 containing a number of loads 216 can be provided with shard
backup power supply 202 instead of, for example, providing a dedicated backup
power supply for each load within the node 106 and therefore a single node could
contamn a phirality of backup power supphics. Accordingly, shared backup power
supply 102 can provide temporary source of power, for a threshold of time, to loads
216 associated with the node 106 when the primary power supply is nterrupted (2.g.,
fails). Shared backup power supply 102 can reside in a slot of the node 106 (e.g., be
physically and/or directly plugged into a slot of the node 106). Accordingly, the
shared backup power supply 102 can protect hardware and components of the system,
such as a processing resource {¢.g., system central processing unit (CPUY and various
systemns from data loss n response to the primary power supply mterruption.

{8623} Shared backup power supply 202 can include a first commumication
mterface 212, Similarly, cach of the loads 216 can include a second communication

mterface 217, First communication interface 212 and second communication
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mterface 217 can support P2P communication between the shared backup power
supply 202 and the loads 216, Further, second communication interface 217 can
support P2P communication between the loads 216, In certain examples, first
communication interface 212 and second communication mterface 217 can be PCle
imterfaces or any other interface that can sapport P2P communication or implements a

P2ZP communication protocol.

{8024} In the example of FIG. 2, node 206 inchides CPU 260. In some examples,
the CPU 260 operates as the centralized controlier to receive communications from
the shared backup power supply 202 and the loads 216, Thus, the CPU 260 supports
P2P communication among the devices 212, 216 and routes the P2P communication
accordingly. In certain examples, the shared backup power supply 202 and the Joads
216 are connected {via PZP connection) to the CPU 260 {c.g., 1o a root port of the
CPU 260). For exanple, by connecting to the root port of the CPL 266, all
communication paths may be hardware related, thus eliminating processing and
translation steps. The CPU 260 can route communications between the shared backup
power supply 202 and the loads 216. Such comumunication can include status and
activity information of the shared backup power supply 202 and the loads 216.
Further, updates can be casily implemented at the shared backop power supply 202

and the loads 214.

[B025] FIG. 3 15 a block diagram of a system including a shared backup power
supply that communicates with a plurahity of loads via P2ZP communication, according
to an exampie. Systern 300 includes the shared backup power supply 302, the load
316, and an array controller 307, As illustrated in FIG. 3, node 306 can host a
phurality of loads (e.g., loads 316-1, 316-2, ..., 316-N, collectively referred to herein
as loads 316). Loads 316 can include storage devices such as DiMMs and

NVDIMMs, among other devices.

{8026} Array coniroller 307 {e.g., storage array controller) can be a device which
wanages data storage among physical disk drives within the node 306 {c.g., loads

316). Insome examples, array controller 307 can be a smart array controller. Array

controller 307 includes a second commumication interface 317 for communicating

]
2

with a first conmumunication interface 312 of the shared backup power supply 302,

r -

First comomunication inferface 312 and second convmunication oterface 317 support

P2P communication between the shared backup power supply 302 and the loads 316
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managed by the array controller 307, Accordingly, the loads 316 can reside behind
the array controlier 307 that includes the second communication mterface 317 to
support PZP comamunication, In cortain examples, first comamunication interface 312

and second communication interface 317 can be PCle mterfaces or any other mnterface

that can support P2P commumnication or implements a P2P commumication protocol.

{8627} In certamn examples, P2P commumication between the shared backup
power supply 302 and the array controller 307 can be routed via a CPU of the node
306. In such an exarople, the shared backup power supply 302 and the array
controller 307 can be coupied to a node of the CPLU 1o support PP communication.
The commumication can include status and activity data of the shared backup power
supply 302 and the loads 316. For example, the communication can include
identification of the loads 316 to be protected by the shared backup power supply 302,
information pertaining to the amount, rate, and/or timing of backup power to be
provided to the loads 316, sequence of delivery of backup power to the loads 316,
charge status of the shared backup power supply 302, cutput status of the shared

hackup power supply 302, and the hike.

{8028} FIG. 4 is a block diagram of a computer-readable storage medium having
instructions cxecutable by a processor to facilitate P2P communication between a
shared backup power supply and a plurality of loads, according o an example. Server
node 400 mchides machine-readable storage mediom 420. Machine-readable storage
medivm 420 includes mstructions 421, 422, and 423 executable by a processor 410 o

perform the functicnalities described herein,

{8029} Request sending instructions 421 include instructions {o send a request
from a shared backup power to a plurality of loads of a node using a P2P
communication protocol. For exanple, using the P2P coromunication protocol, the
shared backup power supply can communicate with the loads to determine that
particular loads are to be protected with backup power supply from the shared backup
power supply. The determination can enabie configuration of the loads. I should be
noted that in certain examples, requests can be sent from the loads to the shared

backup power supply using the P2P communication protocol.

18036] Response receiving instructions 422 include instructions o receive, by the

shared backup power supply, a response from the phirahity of loads using the P2P
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comrmumcation protocol, the response identifying a subset of the phurality of loads
that are to be protected by the shared backup power supply. For example, the shared
hackup power supply can receive a response indicating a subset of the loads to be
protected with backap power, where the cormnmunication s via P2P. Ht should be
noted that responses can also be recetved by the loads using P2P communication

protocol,

LHIX1 Communtcalion routing mstructions 423 mclode instroctions to route the
commumnication between the shared backup power supply and the plurality of loads
via a CPU of the node. In such an exarople, the CPU supports the P2P
communication protocol. As described above, the communication includes activity

and status information of the shared backup power supply and the loads.

16032} The techniques described above moay be embodied 10 a computer-readable
medium for configuring a computing system to execute the method. The computer-
readable media may inchude, for example and without Himitation, any number of the
following non-transitive roedivms: magnetic storage media including disk and tape
storage media; optical storage media such as compact disk media (e.g., CD-ROM,
CD-R, eic.) and digital video disk storage media; holographic memory: nonvelatile
memory storage media including semiconductor-based memory units such as FLASH
mermory, EEPROM, EPROM, ROM; ferromagnetic digital maemories; volatile storage
media inchuding registers, buffers or caches, main memory, RAM, eic.; and the
Internet, just to name a few. Other new and obvious types of computer-readable
media may be used to store the software modules discussed herein. Comoputing
systems may be found m many forms inchuding but not Iimited to mainframes,
minicomputers, servers, workstations, personal computers, notepads, personal digital
assistants, tablets, smartphones, various wireless devices and embedded systers, just

to name a few.

3033} In the foregoing description, numercus details are set forth to provide an
understanding of the present disclosure. However, it will be understood by those
skilled in the art that the present disclosure may be practiced without these details.

While the present disclosure has been disclosed with respect to a limited mumber of

examples, those skifled in the art will appreciate numerous modifications and
vartations therefrom. It is intended that the appended claims cover such modifications

and vartations as {all withm the true spint and scope of the present disclosure.
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CLAIMS

What is claimed is:

I. A system, comprising:

a shared backup power supply coupled to a node, wherein the shared backup
power supply includes a first communication nterface; and

a plurality of loads supported by the node, wherein cach load of the plurality
of loads inchudes a second commupnication interface,

the first and second communication interfaces to support peer-to-peer (P2}
communication between the shared backup power supply and the

plurality of loads.

2. The system of claim |, comprising a central processing unit (CPU) of the
node, the CPU to route the communication between the shared backup power supply

and the plurality of loads.

3. The system of claim 1, wherein the first and second comumunication

interfaces are peripheral component interconnect express (PCle) interfaces.

4. The system of elaim 1, wherein the second communication interface

supports P2P communication among the plurality of loads.

5. The system of claim 1, wherein the comumunication includes status and
activily information.

6. The system of claim 1, the shared backup power supply o provide backup
power to the plurality of loads in response to an interruption of a primary power
supply.
7. The system of claim 1, wherein the shared backup power supply mchudes a

controller and wherein the controller includes the {irst communication interface.

8. The system of claim 1, wherem the plurality of loads each include 2
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controller and wherein the controller includes the second communication mterface.

9. The system of claim |, wherein the phirality of loads includes an array
controller and a storage device and wherein the storage device includes a dual in-Hne
memory module (DIMM) and a non-volatile dual in-hne memory module

(NVDIMM).

16. A system comprising,

a shared backup power supply to provide backup power to a plurality of loads
of a node, wherein the shared backup power supply ncludes a control
module that mncludes a first commumication mterface; and

an array controfler coupied to the phurality of loads, the array controller to
manage the phurality of loads and wherein the array controller includes
a sceond communication interface,

the first and second communication mterfaces to support peer-to-peer (P2F)
comumurcation between the shared backup power supply and the

plurality of loads.

11, The systems of claim 10, wherein the first and second communication

interfaces are peripheral component interconnect express (PCle) interfaces.

12. The system of claim 10, wherein the frst communication interface of the
shared backup power supply and the second communication interface of the array
controller are communicatively coupled to a central processing unit (CPU) of the

node.

13. The system of claim 12, wherein the CPU supports P2P commumnication

between the shared backup power supply and the plurality of loads and wherein the

CPU supports P2P communication among the plurality of Toads.
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14. A non-transitory machine-readable storage medium encoded with
imstructions executable by a processor, the machine-readable storage mediom
comprising instructions {o:

send arequest from a shared backup power supply to a plurality o' loads of a

node using a peer-to-peer (P2P) communication protocol; and
receive, by the shared backup power supply, a response from the plurality of

loads using the P2P convnunication protocol, the response identifying

a subset of the plurality ot loads that are to be protected by the shared

backup power supply.

15. The non-transiiory machine-readable siorage medium of claim 14,
comprising instructions to:
route the communication between the shared backup power supply and the
plurality of loads via a central processimg unit (CPU} of the nede,
wherein the CPU supports P2P commumnication between the shared backup
power supply and the plurality of loads, and
wherein the communication inchides activity and status information of the

shared backup power supply and the plurality of loads.
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