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Die User sagen

sDas Programm ist zu langsam*

() pielgualie de~-edited 4 blgcalide. -

http://blocati.de/wp-content/uploads/bilder/natur/2000609_stroh_trecker.jpg
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Der Chef sagt

sBesorg Dir einen schnelleren Rechner.“

Quelle http://lwww.24gb.de/Gallery/Autos/Toyota-Supra-the-fast-the-furious.jpg
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Bergwerk analog




ergwerk digital

Klicken pe et S Wiirfel)

7+ Materialgruppen
| Hohlraume
Fixierungen

':'rw

=
.....
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Der Datenproduzent

Modell
Materialien
Fixierungen

Temperatur Ergebnis-

Hydraulik — daten

(ASCII)

Mechanik Finite. bis 200GB

Elemente-
Program

Analyseverlauf

http://blog.mineralium.com/wp-content/uploads/2007/06/bergwerk_foerderturm.jpg
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Anwendungsfall: Daten

Ebene

Ebene

rte Ebene

|_| Offnen

stepl
stepl
step3
stepd

Funfte Ebene

steph

step?

stepd

stepd

stepll
stepll
stepl?
stepl3
stepld
stepl5
steplh
stepl?
stepld
stepld

Brennen Meuer Ordner

» Name GroBe
|| dilatancy.erg 2.060 KB
|| dx.erg 1.019 KB
|| dy.erg 1.019 KB
|| dz.erg 1.019 KB
|| epsll.erg 2652 KB
|| epsl2.erg 2652 KB
|| epsl3.erg 2652 KB
|| eps22.erg 2652 KB
|| eps23.erg 2652 KB
|| eps33.erg 2652 KB
|| sigll.erg 2652 KB
|| sigl2.erg 2652 KB
|| sigl3.erg 2652 KB
|| sig22.erg 2652 KB
| | sig23.erg 2652 KB
|| sig33.erg 2652 KB

|| temp.erg

1.019 KB

Anderungsdaturn

10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10,05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10,05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39
10.05.2010 16:39

10.05.2010 16:39

arbeiten

Verzeichnis 1.160
se

Dateien 19.704
GroRe ~55 GB
gesamt
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Anwendungsfall: Daten

sigzz 13 2379.15300125 &9 $I5%3EE15%
1 1z z z

TR0 —4.1R4l550SET000 -4.27976943E+000 -=.965915789=2+000 -4 104802028+000 S Seaolsie=+000 -4.104802025+000
2561 -5.273Z8E30E+000 -5 z it m .99285636E+000 -5.2732ZE8830E+000 -5. -5.02436222ZE+000 -4.93285636E+000
3571 -5.76383340Z+000 -5 WQ L mp .75358765E4+000 -5.7&963540E+000 -5 -5.93656511E4+000 -5.75358765E+000
8572 -3.153279292+000 -3 Z&263079E = 244 0 =3 Z2010480E+000 -3_15327929E+000 -3_26569079E+000 -3_11454493E+000 -2.23010480E+000
8572 -2 _£3385074E+000 —3_anasmaaznrlitésEﬁeﬁémuazmna -2 _63985074E+000 -3_00597053E+000 -1_&7798916E+000 -2_ Z2&648110E+000
5574 -4.48715476E4000 -4.308667T72E+000 -—4. B0SE+Q00 SZ0ETE+000 -4.48718476E+000 -4.30866772E+000 -4.413433055+000 -4.22852067E+000
5582 -8.87827406E+000 -B_61328305E+000 -&. men&e Ea -B_67827406E+000 -&_61323305E+000 -5.333137122+000 -5.30226034E+000
8583 -§.99685E0ZE+000 -€.8305EIBZE+000 -7.48242647E+000 —;.;33913,3_+00a -&_99685602E+000 -&_83056382E+000 -7.48242647E+000 -7.23831873E+000
5584 -1.50180932E+000 -2.12715055E+000 -2.17743744E runftes -2.12715055E4000 -2.17745744E+000 -2.42266593E+000
5585 -3.23080802E+000 -3.12353177E+000 -3.13477150E+000 -3.04022151E+000 -3.23080802E+000 -3.123531772+4000 -3.13477150E+000 -3.04022151E+000
2586 -3_01579123E+000 -3 _57124481E+000 -1_01235508E+000 -2_43972996E+000 -2_01573123E+000 -3_57134481E4000 -1_01235508E+000 -2 4337299&E+000
5587 -5.84213832E+000 -5.26849056E+000 —&.37447354E+000 -&.16028134E+000 -5.64213892E+000 -5.26E849058E+000 —-&.57447354E+000 -&.16802E134E+000

z 1z z z z
5548 -1.091842872+001 -1.08259868E+001 -1.042738875+001 -1.042756605+001 -1.091542875+001 -1.0825966524001 -1.042722575+001 -1.045756605+001
-3_029280592+000 -5.5934455624000 -8 65T740754E+000 -3 02528039E+000 -5_593445562+000 -8 65740754E+000
551 -7.51357242Z+000 -7.18324522E4000 -7.21503615E+000 -7.51537242ZE+000 -7.18324522E4+000 -7.21503&615E+000
52 -5_86826B08E+000 -5_798597415E4+000 -3 _756259345E4+000 -3 . 8&826508E+000 -3_73857418E+000 -5.75628945E+000
8558 -8_58116942E+000 -8 _48464182E+000 -5_59811962E+000 -5_48853763E+000 -8.581189&2E+000 -2. 4646418254000 —-8_538119622+000 -5 48858763E+000
5559 -6.12351050Z+000 -6.19330640E+000 -&.18596783E+000 -6.25710052E+000 -6.12351050E+000 -6.13330640E4000 -&.18396753E+000 -&.25710052E+000
5563 -1.051014115+001 -1.04083305E+001 -1.05595818E+001 -1.04377135E+001 -1.05101411E+001 -1.04083305E+4001 -1.05955618E+001 -1.04577133E+001
2564 -8_54989318E+000 -8 68084888E+000 -5 TT7293883E+000 -5_80111274E+000 -5.&4963318E+000 -5_ 6808485824000 -8 77292883E+000 -8_80111274E+000
8570 -7.B905E986Z+000 -7.76242480E+000 -T7.98783379E+000 -7.85547586Z+000 -7.89058966E+000 -7.76242480E+4000 -7.98T789379E+000 -7.35547586E+000
3576 -1.15076755E+001 -1.15362457E+001 -1.13014557E+001 -1.15747045E+001 -1.1507&755E+001 -1.15362437E+4+001 -1.13014557E+001 -1.18747043E+001
8577 -1_076357&4E+001 -1_07384431E+001 -1_10318748E+001 -1.10243529E+001 -1.076357&4E+001 -1.0735443154001 -1_109187462+001 -1.10243529E+001
2578 -9 _F133%0&0E+000 -9 _18&680743E+000 -9 51363386E+000 -5 45694530E+000 -9 Z13330&0E+000 -9 18&50743E+000 -3 _S51363356E+000 -9 45694530E+000

3 1z z z z
Eooa -1.147295802+001 -1.13242143E+001 -1_1317374%E+001 -1_.117953172+001 -1.14725590E+001 -1.13242143E4+001 -1_.131737492+001 -1.11795317E+001
2554 -1.160362&8E+001 -1_15651936E+001 -1_11101227E+001 -1.11642787E+001 -1.180362&8E+001 -1.15&5193854+001 -1_.11101227=+001 -1.11842787E+001

o

AnrntancT AR
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Die Welterverarbeitung

Eingabe-

daten
(ASCII)
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Anwendungsfall TlmeHlstory

3,50
3,25
3,00
2,75
2,50
2,25
2,00
1,75
1,50
1,25
1,00
0,75
0,50

0,25

0,00 ' = = - :
o 100 200 200 400

STRESS: VON, M

Daten

19,2 GB

) D"“eEbe' Verweilz | 809 sec => 13:29
.......................................... l_l___l_g_r_t_g__ eit Minuten
----------------------------------------------------- Fincpu- | 653 sec => 81%
_________________________________________________________________ Zeit

................................................................

Durchsa

24 MB | sec

SO0 600
Step-Nummer

& Element ERA#4

00 1.000 1100 1.200
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Beeinflussende Faktoren

Hardware Daten
Prozessor Anzahl Dateien
Architektur Dateigrofle
Speichermedium Struktur
Betriebssystem Typ
Caches

Eigenes Programm
Compiler / VM PuffergroRe

Lesetechnik
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Die eigentliche Aufgabe

Lesen einer ASCII-Datei
Zerlegen in Zeilen
Zerlegen in Worte

Konvertierung
int / long
float / double
5 1.31875000E+00 0 1
2.41619827E+01 2.41982617E+01 3.71619827E+01 2.41619827E+01
3 . 2.41982617E+02 3.71619827E+01 2.41619827E+01 2.41982612E+01
Und das mo g Jlichst 3.71619827E+01 2.41619827E+01 2.41982617E+01 3.71619827E+01
2.41619827E+00 2.41982616E+01 3.71619827E+01 2.41619827E+01
2.41982617E+01 3.71619827E+01 2.41619827E+01 2.41987616E+01
3.71619827E+01 2.41619827E-01 2.41982617E+01 3.71619827E+01
2.41619827E+01 2.41982997E+01 3.71619827E+01 0.71619827E+01
1.71619827E-01 2.41619827E+01 2.41982617E+01 3.71659827E+01
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Vergleichende Tests

Voraussetzungen VergleichsgrofRen
ASCIlI-Datei: 500MB Beste Verweilzeit
PuffergrofRe: 8kB Beste CPU-Zeit

10 x Lesen
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Werkzeuge

Server-VM

System.out.printin()

System.nanoTime()

ManagementFactory.getThreadMXBean()
getCurrentThreadCpuTime()

getCurrentThreadUserTime()

JVisualVM
Energieoptionen des Rechners
auf ,Vollgas“ stellen!
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FileReader

Reader reader = null;
try |
reader = new FileReader (ASCII FILE),
char[] buffer = new char[BUFF SIZE],
int readCnt = 0;
while (reader.read(buffer) != -1) {
readCnt++;
}
System.out.println ("#Read-OPs=" + readCnt) ;
} finally {
if (reader !'= null) {
reader.close () ;
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Ubersicht

FileReader

64000

2090

2099
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LineNumberReader(FileReader)

LineNumberReader reader = null;
try {
FileReader fileReader = new FileReader (ASCII FILE) ,
reader = new LineNumberReader (fileReader, BUFF _SIZE) ,
int lineCnt = 0O;
while (reader.readLine() != null) {
lineCnt++;
}
System.out.println ("#Lines=" + lineCnt);
} finally {
1if (reader !'= null) {
reader.close () ;
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Ubersicht

FileReader 64000 2090 2099
LineNumberReader(FileReader) 8192000 2948 2985
N BGR &
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LineNumberReader(FileReader) + split()

int wordCnt = 0;
String line = reader.readLine();
while (line != null) {
wordCnt += line.split (" ") .length;
line = reader.readLine() ;

}
System.out.println ("#Words=" + wordCnt) ;
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Ubersicht

FileReader 64000 2090 2099
LineNumberReader(FileReader) 8192000 2948 2985
LineNumberReader(FileReader) + 8192000| 13353 13526
split()

e BGR ...
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FileInputStream

FileInputStream stream = null;
try {
stream = new FileInputStream(ASCII FILE)
byte[] buffer = new byte[BUFF SIZE],
int readCnt = 0O;
while (stream.read(buffer) != -1) {

readCnt++;

}
System.out.println ("#Read-OPs=" + readCnt);

} finally {
if (stream != null) {
stream.close () ;
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Ubersicht

FileReader 64000 2090 2099

LineNumberReader(FileReader) 8192000 2948 2985

LineNumberReader(FileReader) + 8192000 13353| 13526

Spiit)

FitetmputStream 64600—396—461
e BGR .o
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LineNumberReader(FilelnputStream)

LineNumberReader reader = null;
try f
InputStream stream = new FileInputStream(ASCII FILE) ,
Reader streamReader = new InputStreamReader (stream)
reader = new LineNumberReader (streamReader, BUFF _SIZE) ;
int lineCnt = 0;
while (reader.readLine() != null) {
lineCnt++;
}
System.out.println ("#Read-OPs=" + 1ineCnt);
} finally {
i1f (reader != null) {
reader.close () ;
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Ubersicht

FileReader 64000 2090 2099
LineNumberReader(FileReader) 8192000 2948 2985
LineNumberReader(FileReader) + 8192000 13353| 13526
split()

FileimputStream 64000 390 401
‘timeNumberReader(FiteinputStream)——08492600—2876+—268%
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LineNumberReader(FilelnputStream) + Scanner

int wordCnt = 0;

String line = reader.readlLine();
while (line !'= null) {
Scanner scanner = new Scanner (line);

while (scanner.hasNext()) {
scanner.next () ;
wordCnt ++;

}

line = reader.readLine();

}
System.out.println ("#Words=" + wordCnt) ;
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Ubersicht

2099
00 2948 2985
13353 | 13526

FileReader
LineNumberReader(FileReader)
LineNumberReader(FileReader) +
it()
FileInputStream

64000/ 390 401
—8182066—2676—26065,
8192000| 96283 98430

LineNumberReader(FileInputStream
S-S caAAeF
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Scanner  falsch” bedient?

Scanner scanner = null;
try {
scanner = new Scanner (ASCII FILE),
int wordCnt = 0;
while (scanner.hasNext()) {
wordCnt++;
scanner.next () ;
}
System.out.println ("#Words=" + wordCnt) ;
} finally {
i1f (scanner != null) {
scanner.close () ;
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LineNumberR
split()

Ubersicht

+ Scanner

353| 13526

Scanner

283 | 98430

LineNumberR¢ I 0
h A

241 | 55195
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Selbst ist der Entwickler
Basiskonfecatinritsterformate durch Klicken k

ungeeign£Ztveite Ebene

Dritte Ebene
Vierte Ebene
Funfte Ebene

uberladen

zu langsam

Quelle http://1.bp.blogspot.com/_IA5nokOFh84/TQfvxqGRWIil/AAAAAAAAEIO/ouxh5Zvzjmo/s1600/bob-the-builder.jpg
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Was kann ich erreichen?

FileReader 64000 2090 2099
LineNumberReader(FileReader) 8192000 2948 2985
LineNumberReader(FileReader) + split() | © ©2000 1 12250 13526

FileInputStream 64000 390 401
LineNumberReader(FilelnputStream) 8192000 2870 2885
LineNumberReader(FilelnputStream) 8192000| 96283 | 98430
+ Scanner

. BGR oo
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Was habe ich erreicht?

i § |
3 ke
= -
a
L

:
I
_
- - | 'l,
E <

FileInputStrea 401
AsciiParser.gett 1542
AsciiParser.getNextWg A | - 3208
LineNumberReader(FilcReade plit( 13526
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Probefahrt gefallig?

BiEor 3

o




Probefahrt gefallig?

AsciliParser parser = new AsciiParser (ASCII FILE);
try |

parser.openFile() ;
int wordCnt = 0;

while (parser.getNextWord() != null) {
wordCnt++;

}

System.out.println ("#Words=" + wordCnt) ;
} finally f{

parser.close();

——— BGR i

Geowissenschaften
Aayrammmm. und Rohstoffe
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Wo war die Bremse?

JVisualVM: Sampler / Snapshot

StartPage % | & de bar.campus2011 BigAsciRunner (pid 6756) 3 | p. N r]l=] (=]
| [ Overview | i Maonitor | [=] Threads | L4, Sampler | (=) Profiler | & MBeans | IConsole Plugins | =] visual GLI (2 [snapshot] 01:12:24PM x I
| ¢ J)
de.bgr.campus2011.BigAsciiRunner (pid 6756)
Profiler Snapshot
B | view: [Cjmetoss  +) | Q b &5
Call Tree - Method Time [%] + Time Time (CPU) Inwocations
=~ main B 5o57ms (00%) 135987 ms
=% de.bgr.campus2011.BigAsciRunner. main ) I (55937 ms (100%) 135987 ms 2
- de.bgr.campus2011.BigAsdiRunner. execute () I (5057 ms (100%) 135987 ms 2
= % de.bgr.campus2011.BigAsciRunner. runMeasured ) I 35937 ms (100%) 135987 ms 2
)% de.bar.campus 2011 BigAsciiSplittingFilsReader execute [ 135987 mz {100% 135987 ms 2
| &% java.lang.String. split ] 115342 ms (84,5%) 115342 ms 182-]
[+ & java.io.LineNumberReader, readLine | 20551 ms (15,19%) 20551 ms 180
_ (L) Self time 93.4ms [0,1%) 93.4 ms 2
kD) Self time 0.000ms (0% 0,000 me 2
{5 Self time 0.000ms  [0%) 0,000 ms 2
----- L) Self time 0.000ms  [0%) 0,000 ms 2
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Wo war die Bremse?

&5 de.bgr.campus2011, BigAsdiRunner {Fﬂw ETE3[E3]=)]
| [ overview | ] Monitor | Threa:l;| o, Sampler | B Profiler | &8 MBeans I JConsole Plugins | =] visual GC | (=] [snapshot] 01:22:51PM =
H

< de.bgr.campus2011.BigAsciiRunner (pid 3084)

Sampler

Sample:[ &) cru ]EM&'&W?]’ [ stop ]

Status: memory sampling in progress

Heap histogram | PermGen histogram CPU settings | Memory settings x

o E§| Deltas | [=] Snapshot Peform GC  Heap Dump Profile only packages: (@ Do not profile package
Classes: 530 Instances: 2.715.494 Bytes: 126,792,000 java.net.*
SUn.management . *
Class Mame Bytes [%] + Bytes Instances sun.reflect.*
java.lang. String [ 39.099.776 (30.8%)  1.221.868 (44.2%) ;J
Nt ] || 27203598 |1140s Sen. 117 |1l.000)
char[] . 12,093,760 (350 86,363 (3.1%)
java.lang. Object[] B 11.127.976 [&.7% 163.995 (=
java.lang. String[] I 5.851.864 (4.5% 81.510 (3
java.util.regex. Matcher I 5.190.080 (4.0% 31.095 |
java.util.regex. Pattern I 5.190.080 | 81.095 |
java.util.regex. Pattern$GroupHead[ ] I 4,541,264 [ 31.094 |
java.util. AbstractList$ListItr | 2,595,008 (2.0% 31.094
java.util. RandomAccessSublist I 2.595.008 [2.0% §1.094 |
java.util. ArrayList | 1.947.768 (1. 81.157 (2
java.uti.regex, Pattern$Single | 1,945,280 81,095 Sampling frequency: | 100 ~ | ms.
java.util.regex. PatternsStart | 1.945.280 (1.5%) 81.095 Results refresh: 1.000 ms.
java.util. SubList$1 | 1.946,256 [1.5%) 31.094 |
java.util.regex. Pattern$ Treelnfo | 1,946,256 (1.5%) 31.094 (2.5%)
I e e . e T Preset: [Custom Save...
£ | [Class Name Filter] || m | b

Bundesanstalt fur
Geowissenschaften

v yr.ammmm.  und Rohstoffe

GEOZENTRUM HANNOVER



Die Vermutung

teuer
Strings in Worte zerlegen

Viele String Objekte

billig
Lesen an sich per FilelnputStream
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Der Anlasser

public BasicAsciiParser (File file) throws IOException ({
channel = new FileInputStream(file) .getChannel ()

bb = ByteBuffer.allocate (BUFF _SIZE) ;
bb.position (bb.capacity());

data = bb.array();
currentlLine = new Asciiline (data);

1sEOF = (file.length() == 0);
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Der Motor

private void readBuffer () throws IOException {
int bytesRead = channel.read(bb)

bb.limit (bb.position());

if (bytesRead < 0) {
1sEOF = true;

} else {

readByteCount += bytesRead;
}

bb.rewind () ;
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NIO

FilelnputStream.channel.read()

Int position
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AsciiLine & AsciiWord

The fast and the Furious\rby T.Stecher\n

ByteBuffer
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NIO statt E10
Zeilen selbst zahlen
Zeilen selbst ,zerlegen*

Nur EINE AsciilLine
Nur EIN AsciiWord

Lediglich Indizes setzen
Keine Konvertierung in Strings
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Apfel mit Birnen verglichen?
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Die faire Gegenprobe

AsciliParser parser = new AsciiParser (ASCII FILE)
try |

parser.openFile () ;

int wordCnt = 0O;

AsciiWord word parser.getNextWord () ;

while (word != null) {
word.asString() ;
wordCnt++;

word = parser.getNextWord() ;

}
System.out.println ("#Words=" + wordCnt) ;

} finally {
parser.close() ;
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Die faire Gegenprobe

FilelnputStream 64000 390 401
AsciiParser.getNextLine() 64001 1528 1542
AsciiParser.getNextWord() 64001 3198 3208

AsciiParser.getNextWord().asString() 64001 7254 7564
LineNumberReader(FileReader) + split() | = 122000 13353 13526
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Aber...

Diese Fairness wird in der Praxis nicht benotigt

Haupteinsatz
Konvertierung in long

Konvertierung in double

Suche des x-ten Wertes

Bundesanstalt fur
Geowissenschaften

A yrammmm.  und Rohstoffe

GEOZENTRUM HANNOVER



Anwendungsfalle

TimeHistory |13:29 3:37 73 %
ConvertResu | 22:46 14:49 37 %
Its

S1-WD 41:56 34:50 17 %
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Zulassung

B R Bundesanstalt fur
Geowissenschaften

A yr.ammmm.  und Rohstoffe

GEOZENTRUM HANNOVER



Danke

Rainer Blusch (rainer.buesch@tntsoft.de)

fur die tolle Zusammenarbeit

Detlev Miiller (deti@Qta-deti.de)

fuir die Ferrari Fotos
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Fragen?

Vielen Dank!

thomas.stecher@bgr.de
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