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POWER Background



What is the POWER 
Architecture?
● RISC architecture developed by IBM
● Acronym for Performance Optimization 

with Enhanced RISC
● Not the same as POWER ISA (a 

deprecated IBM RISC architecture)
● Open for licensing



Timeline

Credit: readwritethink.org timeline generator



Goals of POWER8
● Compete with the x86 Architecture
● Focus on support for Linux machines
● Create an open-source processor, with 

the OpenPOWER Consortium
● Scalability
● Target servers/large systems, IBMi OS’s, 

Linux



● IBM’s Watson (POWER7-8)
● Mars rovers (POWER1)
● Servers
● PowerPC (modified version of POWER 

architecture)

Implementations



POWER8 Introduction



Specifications
● 12 cores, 8 SMT each
● 2.5 to 5 GHz clock speed
● 650 millimeters square
● Binary compatible with previous POWER 

versions
● On-board power management based on 

the PowerPC 405 CPU
● Direct Integration of PCIe 3



● Allows direct communication between 
CPU and PCIe connected devices

● Removes OS and Driver overhead
● More coherent memory addressing
● Follows more natural programming 

model
● Accomplished by circumventing I/O 

bridge used in predecessor

CAPI: Coherent Accelerator 
Processor Interface



http://dancingdinosaur.wordpress.com/tag/coherent-accelerator-processor-interface-capi-
power8/



● Designed to be a generic memory 
controller
o Memory can be upgraded from DDR3 to 

DDR4 when it is released
● Half L4 Cache, Half Controller
● Each POWER8 can have up to 8 Centaur 

Chips, 9.6 GB/s bandwidth per channel

Centaur



http://www.hotchips.org/wp-content/uploads/hc_archives/hc25/HC25.20-Processors1-epub/HC25.26.210-POWER-Studecheli-IBM.pdf



Pipeline

http://www.extremetech.com/computing/181102-ibm-power8-openpower-x86-server-monopoly





Comparison with Other 
Architectures



Benchmarks

http://www.hwsw.hu/kepek/hirek/2014/05/p8_spec1.jpg



POWER8 vs POWER7
● 2-3x faster
● CAPI
● Bigger caches and off-chip caching
● More cores and more threads
● Adds Centaur memory interconnects for 

higher memory bandwidth



POWER8 vs POWER7+

http://www.computerbase.de/forum/attachment.php?attachmentid=361164&d=1377627118



● PowerPC is a modified version of POWER, 
with incompatibilities
o PowerPC has some additional instructions
o More restrictions on reserved fields in 

instructions
o Different behaviour with reserved bits in 

registers
o Others

POWER vs PowerPC 
(Architecture)



● PowerPC is basically a consumer version 
of POWER

POWER vs PowerPC (Target)



● Few differences in terms of general 
performance

● POWER is much better at virtualization
● POWER is better at data transaction 

processing and data analytics

POWER vs x86 Architecture



● Expected to clock up to 5GHz over 
lifespan.

● Provide open-source alternative to x86.
● Overtake x86 as a more modern, more 

powerful platform.

Future of POWER8
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