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power: driver at all \
scales — on-die, mobile,
desktop, datacenter

size: limits on
processor resources
— desktop, mobile

experiences: bigger experiences on
smaller hardware; ’

pushing envelope
means every
cycle matters

4

l
19791989
Research: C

with Classes,
ARM C++

A l

- 19992009
19891999 Coffeebased
_ languages fol
Mainstream productivity
C++goesto  Q: Can they
town (& ISO,  doeverything
& space, &c) important?




C++ Renaissance Herb Sutter

S o

:
=
@




C++ Renaissance Herb Sutter

not less,important. Thosdanguages that already lend
‘hemselves to heavy optimization will find new life; those
KIFId R2y QiU oAttt YySSR (2 Tyt
ore efficient and optimizable. Expect loteym increased J (’
xmand for performance®riented languages and systems

( ( 3. Efficiency and performance optimization will get more,
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19992009 Native code

invited back

19891999 Coffeebased | Dacl
languages for from exile with

19791989 | Mainstream productivity the Return of

the King:

Research: C  C++goesto Q: Can they J
with Classes, town (& ISO,  doeverything Perfonmance
ARM C++ & space, &c) important? Per $((W[M|O)
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Reality Check

Which statement is most correct?
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Where the Focus Is

Efficiency

BOTG 1999,
20096 EOT

C=efficient hi

igh-l
portable codeg -
Structs functions.

C++=C + efficient
abstraction.
Classes, templates.

|i/lava, C# productivity.
Gandatorymetadata &
CJIT compilation.

Flexibility

Abstraction
(OO,
Generics)

Productivity
(Automatic
Services, Toold

n actually accomp\ish cre

Now, you ca
d adding

gl C o qate 2
oncerns. 1f you want t
gt Lo itin C++. So, that's what 1 decide

on the drive an
No, not pecause 1 hate myse\f, but pecause
dd-ins using - T and script, but
o write an add-in of
d to do.

add-in simply
g speci

pete Brown 1S the lead of the
peveloper Guidance Community Team
at MiCr fr, and 1 jses Of WPF

jht, XNA and other *code on the

technologies:

F

client”

hunk of script
do this in C++.
rerest in C++.

by storing 3 little
fically wanted to
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: : rx
Cache-Conscious Design . 1«7:,,1"?;111, A
('I Y il .1 A(j
} Locality is more than ever a firgtrder performaf ' ,';\’E
R A7t

} Arrange your data carefully:

First: Keep data that is not used together apad) separate cache
lines. Avoids the invisible convoying of false shanmgg{pong).
Second: Keep data that fsequently used together close together.
If a thread that uses A frequently also needs B, try to put them in ong
cache line .

¢ KANRY YSSL) aK20é |yR aO2f Ré R
frequencyapatCA U aK2u€é¢ RIUOF AY 0KS 7
memory pages, to reduce (a) the cache footprint and cache misses,
and (b) the memory footprint and virtual memory paging.

My Desktop Machine: 32K L1D$i 4M)¥2$ ITp

Renypyy, Mcyyy,,.
Observations’ ey URy;» ;"
Access patterns matter./ Lk

Linear = not bad.

Random = awful.

= RightMark Memory Analyzer -

Vectors:
Smaller = further left, faster.
You carseeit trying to Lower curves = faster.
prefetch, scrambling Lists and sets:

Bigger = further right, slower.
On higher curves = slower.
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All those object headers and links waste space.

Takes advantage gfefetching(as discussed).

time. Pointerchasing = keep hitting latency.

r
Exhibit: Size & Traversal Ordt;;l«:c;,}, .

/ C
1 Q: Is it faster to sum an array of ints, an equwaféﬁ‘ﬂbmt,gff\hts
or an equivalent set of ints? Which, how much so, and why&

} Al: Size matters. (Smaller = further left on the curve.)

} AZ2: Traversal order can matter moré.inear = lower curve.)

Takes advantage of modern processors: They can potentially zoom
ahead and make progress on several items in the array at the same

Mobile
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mobile requirements

battery: lower power, longer life

size: amount of hardware
you can have

bigger experiences on smaller
hardware: pushing the envelope
means every cycle matters

Version 1 q
Version 2+ ObjectiveC,
C & C++

incl. C++ wrappers
over ObjectiveC

Java NET
Java, ?

C & C+NDK

incl. Javafree

C++ apps
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LLVM PROJECT BLOC -

\

\

LLVM project News and Details from the Trenches
\
| Thursday, May 20, 2010

Clang++ Builds Boost!

breaking point- geyond just peing a library goost has pecome 3 penchmark and a selling point for C++

| compilers: is your compiler standards-confomant enough 0 build Boost?

clang is-

|

| LVM PROJECT BLOG

|
\
|

\ Monday, May 23, 2011 \

\
\
\
\
|

( O O l \\\ have had to puild some unique C+* tools,
' 8 e ix ound the Clang C++ compiler. These

LLVM Project News and petails from the Trenches

Google has on€ of the largest monolithic C++
C++ at Google: Here Be D"*\ codebases in the world. We have thousands of

“‘ engineers working on millions of lines of C++ code
\‘ every day. To help keep the entire thing running
and all these engineers fast and productive we

centering ar
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Datacenter

Monthly Costs

M Servers

m Power Distribution
& Cooling

= Power

3yrserver & 10 yrinfrastructure amortization

James Hamilton
http:// perspectives.mvdirona.com/2010/09/18/OverallDataCenterCosts.aspx
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ObservationgEnterprise vs. Cloud ]

A People costs shift from top to nearly
(_ (_ irrelevant.

Work done/$ and workdone/W are what
reallymatters (S/Wissues dominate

/  Expect higkscale service techniques
to spread to enterprise.

James Hamilton

VP & Distinguished Engineer, Amazon Web Services
http://www.mvdirona.com/jrh/TalksAndPapers/JamesHamilton_USENIX2009.pdf
http:// perspectives.mvdirona.com/2010/09/18/OverallDataCenterCosts.aspx
http://mvdirona.com/jrh/TalksAndPapers/JamesHamilton_WhereDoesThePowerGo.pi

_ Programmers & Adming
Observatiorn RS IVIVERei5) |

( ( A People costs shift from top to nearly

irrelevant.

Work done/$ and workdone/W are what
reallymatters (S/Wissues dominate HW + Power = 88%

(Performance = Native

/  Expect higkscale service techniques
to spread to enterprise.

P P Blowback to [_ r-

(rest of) mainstream / ()

James Hamilton

VP & Distinguished Engineer, Amazon Web Services
http://www.mvdirona.com/jrh/TalksAndPapers/JamesHamilton_USENIX2009.pdf
http:// perspectives.mvdirona.com/2010/09/18/OverallDataCenterCosts.aspx
http://mvdirona.com/jrh/TalksAndPapers/JamesHamilton_WhereDoesThePowerGo.p:
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You Tube c++ global warming Search Browse | Moy

Bjarne Stroustrup: How C++ Combats Global Warming
bigthink 1,419 videos |¥| Subscribe

P (@) | 055/330

My contribution to the fight against global warming b ® Q a
(- ( efficiency: Just think if Google had to have twice as many
server farms! Each uses as much energy as a tmail
| V' R ndt isDaifactor ofi 6 2 X

Efficiencyis not just running fast or running bigger J J
programsA (aldirunning using less resources. ‘

Bjarne Stroustrup, June 2011
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Server and Desktop

i ATET 3G 12:01 PM @ ="

Can Ubuntu Linux Consume Less

Power Than Windows?
A

Js Slashdot (CmdrTac(— 6/29/11 9:20 AM )

An anonymous reader writes "Now that
the big Linux kernel power regression has
been solved it looks like Ubuntu 11.04
can compete with Microsoft Windows 7 in
terms of overall power usage. New tests
revealed by Phoronix show the power
consumption of Ubuntu 11.04 vs.
Windows 7 operating systems. On a
range of different systems, the power
consumption of the Linux OS was
comparable to that of Windows except for
a few select workloads and systems."

W A v O
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Renaissance

Where the Focus Is

Efficiency | Flexibility | Abstraction | Productivity
(Do What (OO0, (Automatic
You Need) | Generics) | Services, ToolS

1970s: C

1980s: Smalltalk, Ada,
C++

1990s: C++, Visual Bas

Delphi, Java

2000s: .NET, Java,
ObjectiveC, C++, C

2010s: C++, C




C++ Renaissance Herb Sutter

C++1]

initializer lists extern template

constexpr
auto i = v.begin();
lambdas ) 8 (I)’ rvalue references
: variadic templates move semantics
[]{ fOO(), } template<typename T...> ( )

static_assert ( x )

for(x:coll)  strongly-typed enums
enumclassE{..};




