


Power  Capp ing  and  
Schedu l ing  on  Racks  w i th  
F lex ib le  Power  Supp l y

Justin Song, Chief Power Architect, Alibaba Cloud



Agenda

• Rack power capping
• Scheduling on racks with flexible power supply
• Summary & recommendation



Rack Power Capp ing
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Top 5 reasons
- Save energy &
costs

- DC power
limiting

- Power exceeds
rack quota

- Cooling fault
- Power supply
failure



Capp ing He lps and Hur ts
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16 instances
and dependency

Mapped to 12 nodes
@ 4 racks

J @ rack_3.node_5, 2.5GHz+

K @ rack_4.node_7, 2.5GHz+

A through I @ rack_11.node_6
through 10, 2.5GHz

L through P @ rack_15.node_11
through 15, 2.5GHz

Rack 3 in failsafe mode (S5)

Rack 4 @ 1.2GHz

Rack 11 @ 2.0GHz

L through P @ rack_15.node_11
through 15 @ 2.0GHz

Power capping
happens
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Ano the r Cha l l enge : Apps Dep lo ymen t

We need to increase density and simply apps deployment without compromising SLA

�,���
� �
,�� ��������

�
, ���
���� �������

��	
 ���
���� �������

Quota allocation
Green: static allocation
Yellow: opportunistic I
Red: opportunistic II
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Schedu l i n g w i t h F l e x i b l e Powe r Supp l y

Scheduler + Data Analyticsà Use Battery Smartly

On-rack batteries
server rack

Server 1

Server2

ServerN

……

On-rack switch

A

B

Power supply

Power supply

PDU

DC or AC

Power In
DC or AC

Imax_rack
Pmax_rack

Rack Local Scheduler

Control charging and discharging timing

Data
analytics

Data
colletion

Decision

From global scheduler

Use on-rack battery
as an example; may
use other distributed
or central energy
backup system



Manage T iming

Charging
§ Avoid peak usage of server loads
§ Charge when energy is cheap

Discharging
§ To accommodate max usage (Rack Turbo)
§ Use as a UPS (power shortage or outage)
§ Predict duration of high demand



A lgor i thm

Rack power
level high?

Predicted
level high?

no

no

Healthiness
Maintenance

Charge batteries at
high rate

Energy is
cheap?

yes

yes

Charge batteries at
low rate

no

Power outage? yes

no

Discharge @ low
current rate

BUM (Back Up Mode)

Power cap servers
@low performance

mode

Discharge @ high
current rate

RBM (Rack Boost Mode)

yes Charge at high current
Predicted Boost Mode (PBM)

High level
phase comes
or time out?

no

yes



S u m m a r y a n d R e c o m m e n d a t i o n

Use backup energy source to boost performance or enable 
higher deployment density

Nimble, flexible and cost effective deployment in data center

Software coordination, scheduling and application awareness
is key



I n t e l  R a c k  P o w e r  O p t i m i z a t i o n  
T e c h n o l o g y

Nishi Ahuja, Principal Engineer, Intel



R a c k  D e n s i t y  D e c r e a s i n g  v s .  R a c k  P o w e r  U n d e r -
u t i l i z a t i o n



N o d e  M a n a g e r  T e l e m e t r y  o n  I n t e l  X e o n  S c a l a b l e  P r o c e s s o r



I n t e l  R a c k  P o w e r  O p t i m i z a t i o n  T e c h n o l o g y



D R P P  - D y n a m i c  R a c k  P o w e r  P r o v i s i o n



T u r b o  R a c k  - I n n o v a t i v e ,  N o n - D i s r u p t i v e  S o l u t i o n  



I n t e l l i g e n t  O r c h e s t r a t i o n  b a s e d  o n  H W  T e l e m e t r y  
&  A n a l y t i c



Turbo  Rack  V ideo ( In te l )
2minutes 30 seconds




