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static List prinmes(int n)
{
Li st prinmes = new ArraylList(n);
outer:
for (int candidate = 2; n > 0; candi date++) {
Iterator iter = prines.iterator();
while (iter.hasNext()) {
int aprime = ((Integer)iter.next()).intValue();
I f (candi dat e%apri me == 0)
conti nue outer;

}

pri mes. add(new | nt eger (candi date)); n--;

}

return prines;
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= System.currentTimeMillis()

= long startTime = SystemcurrentTineMIIlis();
.
= long duration = SystemcurrentTineMIlis() - startTine;

= Java Primes0 count
zcount ? 100: 0 ms
zcount = 1,000: 170 ms
zcount = 10,000: 15,320 ms
zcount = 100,000: 5,850,320 ms
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z java -verbosegc ..

Jjava —-verbosegc Primes0O 10000

GC 511K->158K(1984K), 0.0061533 secs]
'GC 670K->190K(1984K), 0.0030096 secs]
GC 702K->220K(1984K), 0.0023509 secs]
GC 732K->249K(1984K), 0.0040178 secs]
GC 761K->278K(1984K), 0.0033440 secs]
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= Java -Xbootclasspath/p:object.jar Primes0O 10000

= java.lang.Integer 10,000
= java.util.ArrayList 1
= java.util.AbstractList$Itr 104,728
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zRuntime totalMemory(), freeMemory()

E%f’i Memory Monitor =10 [a &

maximuim: 5046272 bytes (total memary - blue line | free memary - red ling)
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= Java -Xrunhprof:cpu=samples ..

25

&5

= CPU SAMPLES BEGIN (total = 659) Sun Jan 20 20:23:05 2002

ONO U1l WNPE

= WS NN NN
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01%
56%
30%
714%
02%
S57%
63%
79%

323 13
142 12
51 11
49 14
48 9
30 15

7 10

1 16

2002

r ank self accum count trace method
49. 01% 49.
21.55% 70.
. 74% 78.
. 44% 85.
. 28% 93.
. 55% 97.
. 06% 98.
. 15% 98.

Primes0. pri nes

java. util . AbstractLi st$ltr. next
java. util.ArraylLi st. get

Primes0. pri nes

Primes0. pri nes

java. util.AbstractList$ltr. hasNext
java. util.AbstractList.iterator
Primes0. pri nes

70%
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= TRACE 13

= [/while (iter.hasNext())

= Primes0.primes(Primes0.java:22)
= Primes0.main(Primes0.java:9)

= TRACE 12

= [/lint aprime = ((Integer)iter.next()).intValue();
= java.util.AbstractList$Itr.next(<Unknown>:Unknown line)
= Primes0.primes(Primes0.java:23)

= Primes0.main(Primes0.java:9)
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= Primes0
& while

&5
&5

= Primes0

25
z 1f (aprinme*aprinme > candi date) break;
z [Not if (aprime > (int)Mth.sqgrt(candidate)) break;]

&5
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static List prinmes(int n)
{
List prinmes = new ArraylList(n);
out er:
for (int candidate = 2; n > 0; candi date++) {
Iterator iter = prines.iterator();
while (iter.hasNext()) {
int aprime = ((Integer)iter.next()).intValue();
/| Appl ying better algorithm
I f (aprinme*aprine > candi date) break;
i f (candidate % k == 0)
conti nue outer;

}

pri nmes. add(new I nteger(candi date)); n--;

}

return prines;
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(Java Primesl count)
zscount ? 100: 0 ms (vs. O ms)
zscount = 1,000: 50 ms (vs. 170 ms)
zcount = 10,000: 220 ms (vs. 15,320 ms)
zcount = 100,000: 4,450 ms (vs. 5,850,320 ms)

= Primes0
zInteger, Iterator(ltr)
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(adaptive optimization)

JIT
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= javac
2 String
zfinal
&
&

25
zHotSpot VM

= =0
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(strength reduction)
z 0
gf?(int I = 0; 1 < size; 1++) ..
«for (int i =size-1;, i >=0; i--) ..
(code motion)
= | List l.s1ze()
= for (int i =0; i < |l.size(); i++) ..

=for (int i =0, Isize =1.size(); i < |size;
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zint max_a = 100; N final int max_a = 100;

zint max_b = 200; final int max_b = 200;

zfor (int i = arr.length-1; i >=0; i--)
zarr[i] = max_a + max_b;

zfinal arr[i] = max_a + nmax_b;

earr[i] = 300;
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z cl ass Poor {
«int field = 0
zpublic Poor() { field = 0; }
&} /[/fieldis initialized 3 tines!

z data = new int[itens];
efor (int i =0; i <items; i++)
zdata[i] = 0; //redundant initialization
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= MyData data[];

. ==p MyData dm = dat a] mtn];
= data[ mrn] . doi t (a+1); dmm. doi t (a+1);

ez data[ mrn] . doi t (a+2); dmm. doi t (a+2) ;

& mmp datal mtn].doit(a+l)

&= .doit(a+2);
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zArrayList.get(int index)
= rangeCheck(i ndex);
z return el enentDat a[ i ndex] ; / I redundant check

zsArrayList.rangeCheck(int index)

z 1f (index >= size || index < 0) //check once
& t hr ow new | ndexQut O BoundsException(..);
&,
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=z new | nteger(“100"). i ntVal ue()
= | nt eger. parsel nt(“100”) //

&5
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#String str = “Hello ” + “world!"”;
=% String str = “Hello world!”; //

25

25
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#String str
z String str =new StringBuffer().

&5

a + b;

append(a) . append(b).toString():

éfSiring str
= for (.)

&5
5
&5

&5

= StringBuffer

StringBuffer sbuf
new StringBuffer(“”);
for (.)
sbuf. append(..);
String str

str += ..

sbuf.toString();
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& (ms)

N <=100 1,000 10,000 100,000

String 0 280 26,530 6,833,940
StringBuffer 0 50 110 1,150

&5
zString: 3*n +? vs. StringBuffer: n +?
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(L)

& t hrow new Exception(..);
e 1 f ()

& t hrow new Exception(.);

- 2002

fillinStackTrace()

== Exception EXCEPTI ON =
new Exception(..);

i f (..) throw EXCEPTI O\,

i f (.) throw EXCEPTI ON;
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&5
((HasXYZ)obj).x + ((HasXYZ)obj).y + ((HasXYZ)obj).z
== HasXYZ xyz = (HasXYZ)obj;
XYZ. X + Xyz.y + Xyz.z
25
z5
z5
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for (int i = 0; 1 < REPEAT; i++) counts[0] +=1i;
mm) i Nt acount = counts[O0];
for (int i = 0; i < REPEAT, i++) acount +=i;
count s[0] = acount;
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& ArrayList/Vector/Stack, Hashtable, StringBuffer
/ /
25
g 7 7
&

(Collection.toArray())

zHashMap ArrayList
Hashtable Vector
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&5 Vector/Hashtable
ArrayList/HashMap
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zJjavac —g:.none

&5 ;
shrinker

z0bfuscator
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/ /' Usi ng specialized collection
static intList prinmes(int n)

IntList prinmes = new intList(n);

for (int candidate

2; n > 0; candidate++) {
final int size prines. size();
//1ndexing r.t. Enuneration
for (int i =0; i < size; i++) {
int aprinme = prinmes.get(i);//No cast
if (aprine * aprinme > candi date) break;
i f (candidate %k == 0) continue outer;

}

pri mes. add(candi date);//No object creation
n--;

return prines;

{

out er:
}

}
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cl ass 1 ntList

{
private int[] data;
private int size, capacity;
public intList(int capacity) {
data = new int[capacity]; this.capacity = capacity,
}
public int get(int index) {
/I No redundant checks, no cast
return datafindex];
}
public int size() { return size; }
public void add(int value) { .data[size++] = value; ...}
}
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//Using array instead of collection
static int[] primes(int n)

{
int[] primes = new int[n];
i nt spot = O;
out er:
for (int candidate = 2; n > 0; candi date++) {
for (int i =0; i < spot; i++) {
int K = prinmes[i]; //No nethod calls, no indirection
if (k * k > candi date) break;
i f (candidate % k == 0) continue outer;
}
pri mes[ spot ++] = candi date; n--;
}
return prines;
}
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6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000

Primes0

Primesl

Primes2

Primes3
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Primesl Primes2 Primes3
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= Primes0, Primesl

= java.lang.Integer
= java.util.ArrayList
= java.util.AbstractList$Itr

= Primes2
= IntList

= Primes3
= Nonel!
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100,000
1

1,299,708

--Hurrah!




=Primes0, Primesl

&3 Memary Monitor ;IE' x|

maximum: 046272 bytes total memary - hiue line | free memary - red ling)

N

=Primes2, Primes3

Eg,—_?'; Memory Monitor =10 ‘ D‘ﬂ

maximum: G033408 bytes total meamary - hiue line | free memary - red ling)
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X

&5 (performance engineering)
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