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e No P&F Framework available

— StreamlIT [Gordon2006]: at most one input/output port per stage
— FastFlow [Aldinucci2014]: no passive stages
— Akka [AkkaWebsite]: no type safety at compile time
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Tiff Content ] PDF File
: Verifier D_tg Analyzer[ H Verifier $—_\-D Writer

e No P&F Framework available

— StreamlIT [Gordon2006]: at most one input/output port per stage
— FastFlow [Aldinucci2014]: no passive stages
— Akka [AkkaWebsite]: no type safety at compile time

e Efficient parallel execution for P&F is still WIP

[Gordon2006, Sugerman2009, Suleman2010]
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TeeTime =

http://teetime-framework.github.io

e More than one input/output port per stage
=> for all P&F manifestations

 High-performance, parallel execution

=> for multi-core systems

e Passive stages

=> for modularization

e Custom pipes and schedulers

=> for experimentations with the P&F style
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Technology Throughput
Consumer : -
Producer EEEEEE 1 Gbit-network 1.0 billion b/s
stage , . stage
Sp/Sc queue 6.4 billion b/s

synchronized queue

(lock-free & cache-optimized => much potential for optimization
for single producer/single consumer) .
on a single node
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99 glass StaticTaskFarmStage<I, O, T extends ITaskFarmDuplicable<I, O>> extends CompositeStage {

private final Distributor<I> distributor = new Distributor<>():

private final Merger<0O> merger = new Merger<>|():

protected StaticTaskFarmStage (final T workerStage, final int numberStages,

for (int i = 0; i < numberStages; i++) {

ITaskFarmDuplicable<I, 0> duplicatedWorkerStage = workerStage.duplicatel():

connectPorts (this.distributor.getNewCutputPort (), duplicatedWorkerStage.getInputPort (),

connectPorts (duplicatedWorkerStage.getCutputPort (), this.merger.getNewInputFort (),

duplicatedWorkerStage.getInputPort () .getOwningStage ()

if (numkberStages > 1) {
this.merger.declarefctive() s

.declarelctive () :

final int pipeCapacity) {

pipeCapacity) !
pipeCapacity);

Taskfarm stage

public InputPort<I> getInputPort() {
retorn distributor.getInpuatPort ().

Distri- L]

public CutputPort<0> getOutputPort() { butor [
retuorn merger.getCutputPort () ;

Duplicable
stage

Duplicable
stage

Merger []

Taskfarm Stage [Wulf2016]
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99 gclass StaticTaskFarmStage<I, ©, T extends ITaskFarmDuplicable<I, D>1 extends CDHFDSitEStqu {
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e Supports all P&F manifestations

 Tuned for a parallel execution on multi-core systems
 Type safe connection at compile time

 Open for modifications & experimentations

J 1 — C
[TeeTiz::q/: Java] Te eTI m e — [TeeTi:n+eC++]

http://teetime-framework.github.io

e Fault-tolerant distributed execution with Akka
e Live visualization for performance diagnoses
e Comparison with other frameworks
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public class LogReaderConfig extends Configuration {

final CollectorSink<Becord>» =sink:

I v N

public LogReaderConfig(final List<Path> dirs) {

9 InitialElementProducer<Path> producer = new InitialElementProducer<>(dirs).
[ FKiekerLogDirSwitch kiekerLogDirSwitch = new KiekerLogDirSwitch():

1 AeciilogDirBeader asciilDirBeader = new AsciilogDirReadexr():

2 BinarvLogDirReader binaryDirReader = new BinarvLogDirReader():

3 Merger<REecord> merger = new Merger<>():

thi=z.=zink = new CollectorSink<>{():

connectPorts (producer.getOutputPort (), kiekerLogDirSwitch.getInputPort()):
connectPorts (kiekerLogDirSwitch.gethsciiPort (), asciilDirReader.getInputPort()):
connectPorts (kiekerLogDirSwitch.getBinaryPort (), binarvDirReader.getInputPort()):
connectPorts (asciilDirReader.getOutputPort (), merger.getNewInputPort()):
connectPorts (binaryDirReader.getOutputPort (), merger.getHewInputPort () ) :
connectPorts (merger.getOutputPort (), this.sink.getInputPorti(),
BufferedinsynchronizedPipeFactory. INSTANCE) ;

e T e Y 8 & | I o Ln

L B =2

producer.declarelctive () ;
asciilDirReader.declarefctive()
binaryDirBeader.declarefictive ()
merger.declarefctive () ;

{5 T A T TR & TR TR ' TN T T O & O L' TN . TR (Y (S O % B LY T Y5 TR L TR I W B ==}
1 o LN

[N S ¢

10
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public class LogReaderConfig extends| Configuration |
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(S TT = I ]
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connectPorts (producer.getOutputPort (), kiekerLogDirSwitch.getInputPort()):
connectPorts (kiekerLogDirSwitch.gethsciiPort (), asciilDirReader.getInputPort()):
connectPorts (kiekerLogDirSwitch.getBinaryPort (), binarvDirReader.getInputPort()):
connectPorts (asciilDirReader.getOutputPort (), merger.getNewInputPort()):
connectPorts (binaryDirReader.getOutputPort (), merger.getHewInputPort () ) :
connectPorts (merger.getOutputPort (), this.sink.getInputPorti(),
BufferedinsynchronizedPipeFactory. INSTANCE) ;

e T e Y 8 & | I o Ln

L B =2

producer.declarelctive () ;
asciilDirReader.declarefctive()
binaryDirBeader.declarefictive ()
merger.declarefctive () ;

{5 T A T TR & TR TR ' TN T T O & O L' TN . TR (Y (S O % B LY T Y5 TR L TR I W B ==}
1 o LN

[N S ¢

10



Example P&F Configuration

Christian-Albrechts-Universitat zu Kiel
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final CollectorSink<Becord>» =sink:

= =
I v N

puoblig TogBeaderConfigifingl Tist<Pathe dir=s) {

(EﬁitialElementPdeJCEI{Fath} producer = new InitialElementPrndaceri}idi:ai:\
FKiekerLogDirSwitch kiekerLogDirSwitch = new KiekerLogDirSwitch():
AeciilogDirBeader asciilDirBeader = new AsciilogDirReadexr():
BinarvLogDirReader binaryDirReader = new BinarvLogDirReader():
Merger<REecord> merger = new Merger<>():

\Eﬁis.sink = new CollectorSink<>(): 4/

(S TT = I ]

[ L% B

connectPorts (producer.getOutputPort (), kiekerLogDirSwitch.getInputPort()):
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L

1 &n o Ln

BOverride

[ T T+ I & ]

protected wvoid execute() {
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if (path = mmll) {
retorn;

L R

if (path.endsWith("a=scii™)) {
asciiPort.=zend (path);
else if (path.endsWith ({"binary™}} {

1 o Ln

binPort.=end (path) ;
else {
el=zePort.send (path) ;

[T e I e |

[PV

public InputPort<Path> getInputPort () {
retorn inputPort:

1
(I R

UoLLEL

1
[Ne R ]
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