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.ǳǘΧ L Ƨǳǎǘ ŎŀƳŜ ŦǊƻƳ ŀǘ 
top CS conference in San 
Jose where they do it!
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Scientific Benchmarking: The fallacies of summarizing (Rules 3+4) 

System A System B

Testcase I II III I II III

Floating-point operations [Gflop] 10,0 15,0 20,0 10,0 15,0 20,0

Time [seconds] 2,0 1,3 0,7 1,1 1,3 2,0

Flop Rate [Gflop/s] 5,0 11,5 28,6 9,1 11,5 10,0

Arithmetic Mean of Flop Rates [Gflop/s] 15,0 10,2

Harmonic Mean of Flop Rates [Gflop/s] 9,3 10,1

Flop Rate by Dividing Totals [Gflop/s] 11,3 10,2

TH, R. Belli: Scientific Benchmarking of Parallel Computing Systems, IEEE/ACM SC15 (full talk at https://www.youtube.com/watch?v=HwEpXIWAWTU)

https://www.youtube.com/watch?v=HwEpXIWAWTU
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7TH, R. Belli: Scientific Benchmarking of Parallel Computing Systems, IEEE/ACM SC15 (full talk at https://www.youtube.com/watch?v=HwEpXIWAWTU)

RULE 3 and 4

System A System B

Testcase I II III I II III

Floating-point operations [Gflop] 10,0 15,0 20,0 10,0 15,0 20,0

Time [seconds] 2,0 1,3 0,7 1,1 1,3 2,0

Flop Rate [Gflop/s] 5,0 11,5 28,6 9,1 11,5 10,0

Arithmetic Mean of Flop Rates [Gflop/s] 15,0 10,2

Harmonic Mean of Flop Rates [Gflop/s] 9,3 10,1

Flop Rate by Dividing Totals [Gflop/s] 11,3 10,2

Rule 3: Use the arithmetic mean only for summarizing costs. 
Use the harmonic mean for summarizing rates.

Rule 4: Avoid summarizing ratios (e.g., speedup); summarize the 
costs or rates that the ratios base on instead. Only if these are not 

available use the geometric mean for summarizing ratios.

https://www.youtube.com/watch?v=HwEpXIWAWTU
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Á First project presentation: 10/29 (two weeks from now!)

ÁFirst presentation to gather feedback

You already know what your peers are doing, now let us know

ÁSome more ideas what to talk about:

What tools/programming language/parallelization scheme do you use?

Which architecture? (we only offer access to Xeon Phi, you may use different)

How to verify correctness of the parallelization?

How to argue about performance (bounds, what to compare to?)

(Somewhat) realistic use-cases and input sets?

What are the key concepts employed?

What are the main obstacles?

8

Administrivia
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Á Directory-based cache coherence

ÁSimple working with presence/dirty bits

ÁCase study with Xeon Phi

Illustrates performance impact of the protocol and its importance!

Á Memory models

ÁOrdering between accesses to different variables

ÁSequential consistency ςnice but unrealistic

Demonstrate how it prevents compiler and architectural optimizations

Á Practical memory models

ÁhǾŜǊǾƛŜǿ ƻŦ ǾŀǊƛƻǳǎ ƳƻŘŜƭǎ ό¢{hΣ t{hΣ wahΣ Χ ŜȄƛǎǘƛƴƎ /t¦ǎύ

ÁCase study of x86 (continuing today)

9

Review of last lecture
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DPHPC Overview
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Á Recap: Correctness in parallel programs

ÁCovered in PP, here a slimmed down version to make the DPHPC lecture self-contained

Watch for the green bar on the right side

Á Languages and Memory Models

Á Java/C++ definition

Á wŜŎŀǇ ǎŜǉǳŜƴǘƛŀƭ ŎƻƴǎƛǎǘŜƴŎȅ ŦǊƻƳ ǘƘŜ ǇǊƻƎǊŀƳƳŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ

ÁRaces (now in practice)

ÁSynchronization variables (now in practice)

Á Mutual exclusion

ÁRecap ςsimple lock properties

ÁProving correctness in SC and memory models (x86)

ÁLocks in practice ςperformance overhead of memory models!

Á Fast (actually practical) locks

ÁCLH ςqueue locks

ÁMCS ςάŎŀŎƘŜ ŎƻƘŜǊŜƴŎŜ ƻǇǘƛƳŀƭέ ǉǳŜǳŜ ƭƻŎƪƛƴƎ

12

Goals of this lecture
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1. άwŜŀŘǎ ŀǊŜ ƴƻǘ ǊŜƻǊŘŜǊŜŘ ǿƛǘƘ ƻǘƘŜǊ ǊŜŀŘǎΦέ όwĄR)

13

The Eight x86 Principles
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Principle 1 and 2
P1

a = 1
b = 2

P2

r1 = b
r2 = a

All values zero initially. r1 and r2 are registers.

P1

P2

Memory

W(a,1) W(b,2)

R(a)R(b)

Order: from left to right

Reads and writes observed in program order.
Cannot be reordered!
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