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Know your workload

$ /Zusr/bin/time cmd

92786.33 user

5838.36 system
26:25:18 elapsed

$ time cmd

real 1585m18.021s
user 1546m26.338s
Sys 97m18.364s
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Look at your code

an; make cunulat

2\1)/p"\

dds dds 7 2 15 sort.gmon

chi ldre




Itr d -n $ ace expr.c paste.c ev/null

NGOG ONCGDABN2 \1)/p" words . e -
- 19260)

>cond: funct strchr(*/*\t$NetBSD
\r

interactions T I S

fputc

v 1.4 1997/1"

make

CFLAGS+=-pg -g -fprofile-arcs \
-ftest-coverage -O0

b gcov myprog
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Use better algorithms
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right mind

#include <1

#include "person.h

int matchQuality(const Person &a,
typedef std: :list<Person> PersonCol
typedef PersonContainer: :const_itel
typedef std::zpair <Personlterator,

PersonPair
bestiatch(PersonContainer &pc)

PersonPair bestiiateh(pc.end()
int q, bestilatchouality = std
for (Personiterator i = pc.be
for (Personlterator j = p
it ((q = match
bestiatchquality)
bestilatchQual

3
return bestilatch;

ty = q;
bestilatch = PersonPair(

nst Person &b,

ntainer;
rator Personlterator;
Personiterator> PersonPair;

. pe.endQ);
“:numeric_

gin0;
c. b

int numPersons);

catastrophic




reverse
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Know your computer




performance
counters

oprofile

perfmon2

CPU_CLK_HALTED / CYCLES_L11_MEM_STALLED / LAD_REPL / INST_RETIRED

INST_RETIRED CPU_CLK_HALTED L2 LINES_IN / INST RETIRED
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Avoid 1/10

534,681,000 CPU instructions

strace
truss

10ostat
netstat
nfsstat

vmstat




example

$ netstat 1

/null

A
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= 10 17
: I
I

$ netstat 1

input

iostat 1

ado
KB/t tps
0.00

0

0.
0.
0.
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0

0.
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MB/s
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| xargs -P 40 caching locality of reference

[6]

Avoid OS interactions

-C

Function call System call Local IPC Remote IPC
1 1.9us 4.3ps 1.2ms




/dev/null

tat64
166018 getxattr
txattr

Tres TiTstrean T
ifstream i // The lerlying ifstream
bool dirty 77 True if we_can't use nypos
A ) : : long mypos:
ifstream in(fname.c_str(), ios::binary); public:
Fifstrean(const char *s, ios_base: :openmode mode)
iCs, mode), dirty(true) {
for (53 assert(node & i0s::binary);
- 3
_tellgQ; ifstrean: :pos_type tellg() {
in.get()) == EOF) dirty) {
dirty = fal
ned Tong)i. tellgQ);
return (ifstrean: :pos_type)nypos;
i.getO;

break;
/7 [---1

in.closeQ);

irty = true

mypos++;

return r;
ro{

b
Fifstrean &putback(c!
i.putback(c);

istrib’
distri
tribut

rtajning\ntc
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Look behind your back
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(again) unacceptable




locality

interrupts

[8]

Know your storage




Worst case latency (Log scale)
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minimize

locality of reference

(again?)

practice?

const int N = 518;
double a[NJ[N], r[NI[N];

for (int 1 = 0; i < N; i++)
for (int j = J < N; j++) {
r[i10G] =

for (int k = 0; k < N; k++)
rLil0] += alilfkl * a[k101;

const int N = 518;

double a[N]J[N], r[NJ[N]:
const int TILE = 7;

assert(N % TILE == 0);
for (int i = 03
for (int j =
for (int k
for (int

for (int jj
rliilCiil

for (int kk = k; kk < k + TILE; Kk++)

rLii10J] += a[iil[kk] * a[kkI[iil;

i <N;

Jj <3 + TILE; jj++) {




oprofile

Operation time (ns)
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mask of O»

metile

Don'’t try this at home!
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Know your data

Counted L1D
the L1 data c
unit

The March of Progress

Bytes
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boolean byle char shot it  long float double Object Object
32 64

Data type




massive

e = Class RangeMap {
private:
vector<bool> active;
publ
static const int NMONTH = (2009 - 2001) * 12;
1meven | RangeMap() : active(NMONTH, false) {3
i
g class EntryDetails {
3 private:
. e RangeMap defined, stub;
X vector <int> nrefs;
i string definer, referrer, firstRef;
tine_t firstDef;
int nunReferences, numContributors;
[ int numRevisions, numReverts;
¥ public:
EntryDetails() : defined(), stub(),
IKIPEDI nrefs(Rangelap: :NVONTH, 0), firstDef(-1),
st 5 3 & nunReferences(0), numContributors(0), numRevisions(0),
The Free Encyclopedia Y — - numRever(s(O)({g © ©
< Rangelap {
private BitSet active;
static final int NVONTH = (2009 - 2001) * 12;
RangeMap() { 12,287
ive = new BitSet(NMONTH);
* o
ass EntryDetails { =
RangeMap defined, stub; 7212
ArrayList <Integer> nrefs;
string definer, referrer, firstRef;
Date firstDef;
int nunReferences, numContributors;
int numRevisions, numReverts;
public EntryDetails()
ined = new RangeMapQ);
v RangeMap():
nrefs = new ArrayList<Integer>(RangeVap.NMONTH);
b C++ Java




struct {

int a;
char ca;
int b;

packing

char cb;

e |
"R
|oa oo [T

unsigned isActive : 1;

10 R
Manage!:your:!nemory ' JE ﬁ:&;:_;




massif \
/httpd.conf -X

memcheck But wait there’s more!




Probes

43885

16449

22942

Sun0S 5.1

Apple Darwin 9.6

FreeBSD 8.0

http://www.spinellis.gr/

dtrace

DTraceToolkit




