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CPU core speed vs Computer Performance m

= Wiy the averall CPU frequesn &y approach is changing 7
=~ Corsisient frequency growth in the past decade
+  from hundreds of MHz bo GHz

- OPU frequency has neduced in e past couple of years
= [Dhesigning chips for belier periommance
= Limits are mposed by physics, Bechnodogy or economics
= Confrols the rade of improvements in difierent dmensions
-  Different processon andhibeciunes have diferent issues with oerdocking
* Physical limitations
—  Spood of light imits how fast signals rased fom one end bo e other on 2 dhip
= Power and heat dissipabon
- Gooling
= How many memory elem enis {caches) can be within a given latency from the GPU
= Physical limilstions force the designers o make irade-ofis
- “Eirirking” a procassar chip
= pio Faster doe o 1he shoder distanoes
» con: Reduced area lor dssipation
= Power dissipalion incmases as the chip speads up
-  [Reaiging 1he processor vollages waull make |mn Ssian 1o dwllah quicer
«  pm: Frequency could fen be inoreased
= oan: curmenl sl incmases onealing maos hea
= Saunds aasy.. bul... il GhuSes Senous problemds with haa
= Emerging bechnologies allow lrequency varialion according Lo protes sing neads

CPU Clock speed versus Computer Performance..L B.¥L..

= GHzis not the only dimension thal maitters
- Sysern zfocus ks on balanced systern design across. many fadors:
+  Frequency, pipoline, efficiency, enengy efficiency, cachamemony design and 1O desgn
+  Gneaber logic dermity, power dersity. wre-abilty All permits more cores per chip, |anger
cadhe., addifional execution unibs/crouts. addiion of SMT and SIWND oneach cone.
+ Syslem perlermance is nol linear with reguenty
= Meed o use LSPR and Sysbem 2 capacity planning tools for neal clent | worklioad sizing

= Syslem Iz leverages echnologiesio gel the most oul of chips design
= Loww labercy pipsdines
=  Dorse packagng wih proper oooling whech yields mione power e cieni operaion
-  Gonssbent performanoe af high wil zation

= The IBM 213 Server is a significant change lrom zEC12
- Prooessor spesd measuned in irsrucdions per secord for a geen workload) has increased as
compared b the 28012
+ hilchor pl poilrelt | U B0 S0 el C )
4 Enhanced branch pred clion
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