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1.1 Overview
......................................................................................................................................

What is JStyx?

What is Styx?

More information
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1.2 Downloads
......................................................................................................................................

Downloading and installing JStyx

java

1. Set up Java

bin PATH

java -version

2. Install JStyx

bin/

Windows

C:\JStyx

C:\JStyx

1 . 2 D O W N L O A D S 2
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Unix/Linux

cd /home/jon/JStyx; tar xzf

jstyx-0.2.0-unix.tar.gz

export

JSTYX_HOME=/home/jon/JStyx

export

PATH=$PATH:$JSTYX_HOME/bin

setenv JSTYX_HOME

/home/jon/JStyx

3. Test the installation

SGSRun

Usage: SGSRun <hostname> <port> <servicename> [args]

SGSRun

Access to source code

1 . 2 D O W N L O A D S 3
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1.3 FAQs
......................................................................................................................................

Frequently Asked Questions

General

Download and installation

Styx Grid Services

General

1 . 3 F A Q S 4
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Download and installation

Styx Grid Services

1 . 3 F A Q S 5
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1.4 Utilities
......................................................................................................................................

Useful utilities

StyxBrowser

StyxMon
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1.5 Tutorial
......................................................................................................................................

Tutorial Introduction

Basic concepts

Tutorial contents
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1.5.1 1. First Styx system
......................................................................................................................................

Your first Styx system

A very simple Styx server

/ (The root of the namespace)
|

readme (The only file exposed by the server)

StyxDirectory root = new StyxDirectory("/");
InMemoryFile file = new InMemoryFile("readme");
file.setContents("hello");
root.addChild(file);
new StyxServer(9876, root).start();

bin

JStyxRun uk.ac.rdg.resc.jstyx.tutorial.SimpleServer

1 . 5 . 1 1 . F I R S T S T Y X S Y S T E M 8
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A very simple Styx client

StyxConnection conn = new StyxConnection("localhost", 9876);
try
{

conn.connect();
CStyxFile readmeFile = conn.getFile("readme");
System.out.println(readmeFile.getContents());

}
catch (StyxException se)
{

se.printStackTrace();
}
finally
{

conn.close();
}

connect()

bin

JStyxRun uk.ac.rdg.resc.jstyx.tutorial.SimpleClient

Serving up files on disk

Summary

1 . 5 . 1 1 . F I R S T S T Y X S Y S T E M 9
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1.5.2 2. Reading and writing
......................................................................................................................................

Reading and Writing Styx files

getContents() and setContents()

getContents() setContents()

setContents() getContents()

file.setContents("hello JStyx world");
System.out.println(file.getContents());

setContents() getContents

InputStreams and OutputStreams

Using URLs to get handles to streams

1 . 5 . 2 2 . R E A D I N G A N D W R I T I N G 11
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readme localhost

styx://localhost:9876/readme

URL url = new URL("styx://localhost:9876/readme");
InputStream is = url.openStream();
OutputStream os = url.openConnection().getOutputStream();

styx://

styx://

uk.ac.rdg.resc.jstyx.client.protocol

java.protocol.handler.pkgs bin/

styx://

download() and upload()

download() upload()

java.io.File

Some technical details

1 . 5 . 2 2 . R E A D I N G A N D W R I T I N G 12
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download(File file, int numRequests)

read() and write()

read() write()

read()

read()

release()

write()

writeAll()

read() write()

close()

Asynchronous reading and writing

Using a change listener

1 . 5 . 2 2 . R E A D I N G A N D W R I T I N G 13
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addChangeListener()

...Async() readAsync()

public class DataReader extends CStyxFileChangeAdapter
{

...
public void readFile(CStyxFile file)
{

// Register this object as a change listener
file.addChangeListener(this);
// Read the first chunk of data from the file
file.readAsync(0);
// This returns immediately

}
...
public void dataArrived(CStyxFile file,

TreadMessage tReadMsg, ByteBuffer data)
{

// This method is called when the data arrive. The arguments to
// this method contain the file that is being read, the original
// read message and the data themselves.
if (data.hasRemaining())
{

// We got some data back. Work out the offset (file position)
// of the next chunk
long offset = tReadMsg.getOffset().asLong() + data.remaining();
// ... (Do something with the data here)
// Now read the next chunk of data. This method will be
// called again when the data arrive.
file.readAsync(offset);

}
else
{

// We have reached end of file. Close the file.
file.close();

}
}
...

}

writeAsync()

dataWritten()

error()

1 . 5 . 2 2 . R E A D I N G A N D W R I T I N G 14
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One Golden Rule

dataArrived()

read() write()

xxxAsync()

close()

Using MessageCallbacks

error()

replyArrived() error()

error()

setContents()

public void writeString(CStyxFile file, String str)
{

// Write the string to the beginning of the file (offset=0).
// The file will be truncated at the end of the string
file.writeAsync(str, 0, new WriteStringCallback());

}
private class WriteStringCallback extends MessageCallback
{

public void replyArrived(StyxMessage rMessage, StyxMessage tMessage)
{

// The arguments to this method are the request (the tMessage)
// and the reply (the rMessage), but we don't always use them.
System.out.println("Write confirmation arrived");

}
public void error(String errString, StyxMessage tMessage)
{

// The arguments to this method are the request (the tMessage)
// and the error string
System.err.println("An error occurred: " + errString);

}
}

writeAsync()

1 . 5 . 2 2 . R E A D I N G A N D W R I T I N G 15
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1.5.3 3. Custom files
......................................................................................................................................

Custom files: Introduction

read()

write()

Custom file 1: WhoAmI

public class WhoAmIFile extends StyxFile

public WhoAmIFile() throws StyxException
{

super("whoami");
this.setPermissions(0444);

}

r--r--r--

read()

1 . 5 . 3 3 . C U S T O M F I L E S 16
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public void read(StyxFileClient client, long offset, int count, int tag)
throws StyxException

{
String clientAddr = client.getSession().getRemoteAddress().toString();
this.processAndReplyRead(clientAddr, client, offset, count, tag);

}

processAndReplyRead()

Replying to the client

processAndReplyRead()

replyRead()

A read/write file

1 . 5 . 3 3 . C U S T O M F I L E S 17
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1.5.4 4. Next steps
......................................................................................................................................

Next steps

More file types

Files on disk

FileOnDisk localFile = new FileOnDisk("C:\\myfolder\\myfile");

1 . 5 . 4 4 . N E X T S T E P S 18
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1.5.5 5. Asynchronous files
......................................................................................................................................

Blocking files

1 . 5 . 5 5 . A S Y N C H R O N O U S F I L E S 19
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1.5.6 6. Streams
......................................................................................................................................

Data streaming using JStyx

1 . 5 . 6 6 . S T R E A M S 20
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2.1 Overview
......................................................................................................................................

What are Styx Grid Services?

Why use the SGS system?

Styx Grid Services and workflows

calc_mean

plot

calc_mean input*.dat -o mean.dat
plot -i mean.dat -o graph.gif

2 . 1 O V E R V I E W 21
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mean.dat

calc_mean input*.dat -o mean.dat.sgsref
plot -i mean.dat.sgsref -o graph.gif

Getting Started

Further reading

Styx Grid Services: Lightweight, easy-to-use middleware
for scientific workflows

Styx Grid Services: lightweight, easy-to-use middleware for
e-Science

Data streaming, workflow and firewall-friendly Grid Services
with Styx

2 . 1 O V E R V I E W 22
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2.2 Tutorial
......................................................................................................................................

Styx Grid Services Tutorial: Introduction

Basic concepts

Tutorial contents

2 . 2 T U T O R I A L 23
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2.2.1 Hello World
......................................................................................................................................

Styx Grid Services Tutorial: Hello World

1. Creating the configuration file

SGSconfig.xml conf

helloworld

<gridservice name="helloworld"
command="JStyxRun uk.ac.rdg.resc.jstyx.gridservice.tutorial.HelloWorld"
description="Prints Hello World to stdout">

<outputs>
<output type="stream" name="stdout"/>

</outputs>
</gridservice>

JStyxRun

uk.ac.rdg.resc.jstyx.gridservice.tutorial.HelloWorld

command helloworld

2. Run the server

GridServices

SGSconfig.xml PATH

2 . 2 . 1 H E L L O W O R L D 24
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GridServices

Creating StyxGridService called helloworld

Started StyxGridServices, listening on port 9092

not

3. Run the service using the SGSRun program

helloworld

SGSRun

SGSRun <hostname> <port> <servicename> [args]

helloworld

SGSRun localhost 9092 helloworld

SGSRun

helloworld

4. Create a wrapper script

SGSRun

SGSRun

helloworld.bat

@echo off
SGSRun localhost 9092 helloworld

helloworld

#!/bin/sh
SGSRun localhost 9092 helloworld

2 . 2 . 1 H E L L O W O R L D 25
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helloworld

5. Exercise: Provide your own Hello World program

helloworld /usr/local/bin

<gridservice name="helloworld"
command="/usr/local/bin/helloworld"
description="Prints Hello World to stdout">

...
</gridservice>

command <gridservice>

Runtime.getRuntime().exec()

.bat

cmd.exe command.com command

command="cmd.exe /C C:\programs\myscript.bat"

2 . 2 . 1 H E L L O W O R L D 26
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2.2.2 More config options
......................................................................................................................................

Styx Grid Services Tutorial: More configuration options

Changing the port number of the server

SGSconfig.xml

<server port="9092"></server>

Changing the location of cached files

StyxGridServices

user.home $HOME

C:\Documents and Settings\username

<server port="9092" cacheLocation="/usr/local/sgs/cache"></server>

cacheLocation

Enabling logging messages

2 . 2 . 2 M O R E C O N F I G O P T I O N S 27
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log4j.properties conf
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2.2.3 More complex services
......................................................................................................................................

Styx Grid Services Tutorial: Creating more complex services

1. A simple filter

SGSconfig.xml

conf/

<gridservice name="reverse"
command="JStyxRun uk.ac.rdg.resc.jstyx.gridservice.tutorial.Reverse"
description="Reads lines of input and outputs them with characters reversed">

<inputs>
<input type="stream" name="stdin"/>

</inputs>
<outputs>
<output type="stream" name="stdout"/>
<output type="stream" name="stderr"/>

</outputs>
</gridservice>

GridServices

2 . 2 . 3 M O R E C O M P L E X S E R V I C E S 29
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cat somefile.txt | SGSRun localhost 9092 reverse

|

cat SGSRun SGSRun

reverse

type somefile.txt | SGSRun localhost 9092 reverse

SGSRun

2. Input and output files

reverse

<gridservice name="reverse2"
command="JStyxRun uk.ac.rdg.resc.jstyx.gridservice.tutorial.Reverse"
description="Reads lines of input and outputs them with characters reversed">

<params>
<param name="inputfile" paramType="flaggedOption"

flag="i" required="yes" description="Name of input file"/>
<param name="outputfile" paramType="flaggedOption"

flag="o" required="yes" description="Name of output file"/>
</params>
<inputs>
<input type="fileFromParam" name="inputfile"/>

</inputs>
<outputs>
<output type="fileFromParam" name="outputfile"/>

</outputs>
</gridservice>

<params>

-i

2 . 2 . 3 M O R E C O M P L E X S E R V I C E S 30
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-o

<inputs>

type="fileFromParam"

"inputfile" -i

<outputs>

type="fileFromParam"

"outputfile" -o

reverse2

SGSRun localhost 9092 reverse2 -i somefile.txt -o output.txt

somefile.txt

output.txt

3. Fixed-name input and output files

input.txt

output.txt

"file" "fileFromParam"

"stream"

"replace" input.txt

output.txt

<gridservice name="replace"
command="JStyxRun uk.ac.rdg.resc.jstyx.gridservice.tutorial.Replace"
description="Replaces all instances of one string in a file with another">

<params>
<param name="stringToFind" paramType="unflaggedOption"

required="yes" description="String to find"/>
<param name="stringToReplace" paramType="unflaggedOption"

required="yes" description="String to replace"/>
<param name="verbose" paramType="switch" flag="v"

longFlag="verbose" description="If set true, will print verbose output to
stdout"/>
</params>
<inputs>
<input type="file" name="input.txt"/>

</inputs>
<outputs>
<output type="file" name="output.txt"/>
<output type="stream" name="stdout"/>
<output type="stream" name="stderr"/>

</outputs>
</gridservice>

unflaggedOption

2 . 2 . 3 M O R E C O M P L E X S E R V I C E S 31
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input.txt

replace

SGSRun localhost 9092 replace hello goodbye

input.txt

output.txt

-v --verbose

SGSRun localhost 9092 replace --sgs-verbose-help

SGSRun localhost 9092 replace hello goodbye
--sgs-ref-input.txt=readfrom:http://www.google.com --sgs-ref-output.txt

output.txt "readfrom"

--sgs-ref-stdin=readfrom:URL

4. Interactive programs

reverse

SGSRun localhost 9092 reverse

reverse
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2.2.4 Getting help
......................................................................................................................................

Styx Grid Services Tutorial: Getting help

SGSRun

SGSRun SGSRun

Brief usage information

--sgs-help

reverse2

SGSRun localhost 9092 reverse2 --sgs-help

Reads lines of input and outputs them with characters reversed

Usage: reverse2 -i <inputfile> -o <outputfile> [--sgs-help] [--sgs-verbose-help]
[--sgs-debug] [--sgs-allrefs] [--sgs-lifetime <sgs-lifetime>]

reverse2

--sgs-

Verbose usage information

--sgs-verbose-help

SGSRun locahost 9092 reverse2 --sgs-verbose-help

Reads lines of input and outputs them with characters reversed

Usage: reverse2 -i <inputfile> -o <outputfile> [--sgs-help] [--sgs-verbose-help]
[--sgs-debug] [--sgs-allrefs] [--sgs-lifetime <sgs-lifetime>]

-i <inputfile>
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Name of input file

-o <outputfile>
Name of output file

[--sgs-help]
Set this switch to print out a short help message

[--sgs-verbose-help]
Set this switch to print out a long help message

[--sgs-debug]
Set this switch in order to enable printing of debug messages

[--sgs-allrefs]
Set this switch in order to get URLs to all output files rather than
actual files

[--sgs-lifetime <sgs-lifetime>]
The lifetime of the SGS in minutes (default: 60)

--sgs-

Troubleshooting

--sgs-debug
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2.2.5 Workflow and scripting
......................................................................................................................................

Styx Grid Services Tutorial: Workflow and scripting

A simple workflow

HelloWorld Reverse HelloWorld

Reverse

HelloWorld Reverse

SGSRun localhost 9092 helloworld | SGSRun localhost 9092 reverse

"dlroW olleH"

helloworld reverse

helloworld | reverse

SGSRun machine1 9092 helloworld | SGSRun machine2 9092 reverse

Using input and output files

reverse2

SGSRun localhost 9092 helloworld > temp.txt
SGSRun localhost 9092 reverse2 -i temp.txt -o reversed.txt
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reversed.txt "dlroW olleH"

Reading files from other servers

reverse2

SGSRun localhost 9092 reverse2 -i readfrom:http://www.google.com -o output.txt

output.txt

IMPORTANT: "-i readfrom:URL" "-i URL"

reverse2

reverse2

Streaming data between Styx Grid Services

SGSRun localhost 9092 reverse2 -i input.txt -o output1.txt
SGSRun localhost 9092 reverse2 -i output1.txt -o output2.txt

input.txt output2.txt

output1.txt output1.txt

.sgsref

SGSRun localhost 9092 reverse2 -i input.txt -o output1.txt.sgsref
SGSRun localhost 9092 reverse2 -i output1.txt.sgsref -o output2.txt
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output1.txt.sgsref

"readfrom:styx://.../reverse2/instances/.../outputs/outputfile"

Streaming data using the pipe operator

SGSRun localhost 9092 helloworld | SGSRun localhost 9092 reverse

helloworld

reverse

".sgsref"

SGSRun localhost 9092 helloworld

--sgs-verbose-help --sgs-ref-stdout

reverse

SGSRun localhost 9092 helloworld --sgs-ref-stdout | SGSRun localhost 9092 reverse

Obtaining the error code

Disadvantages of the SGS system
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2.2.6 Advanced stuff
......................................................................................................................................

Styx Grid Services Tutorial: Advanced techniques

SGSRun

Monitoring progress and status

SGSRun

SGSRun --sgs-debug

SGSRun localhost 9092 helloworld --sgs-debug

status = created
Hello world
status = finished: took 0.344 seconds.
exitCode = 0

Understanding the config file
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Setting the lifetime of a Styx Grid Service

--sgs-lifetime

--sgs-verbose-help

--sgs-lifetime

Creating custom clients
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2.2.7 Security
......................................................................................................................................

Styx Grid Services Tutorial: Security
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2.3 The configuration file
......................................................................................................................................

Configuration of Styx Grid Services

Overall structure

<name>Joe Bloggs</name>

conf/SGSconfig.dtd

<sgs>

<server address="sgs.myserver.com" port="9092"
cacheLocation="C:\StyxGridServices">

...
</server>

<gridservices>
<gridservice name="mysgs" ... ></gridservice>
<gridservice name="anotherSGS" ...></gridservice>
...

</gridservices>

</sgs>

<sgs> </sgs> <server>

<server>

<server>
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<gridservices>

Configuration of a Styx Grid Service

<gridservices> <gridservice>

<gridservice>

<gridservice>

<gridservice name="mysgs" command="C:\path\to\executable"
description="A Styx Grid Service">

<params>
...

</params>
<inputs>
...

</inputs>
<outputs>
...

</outputs>
<serviceData>
...

</serviceData>
<steering>
...

</steering>
<docs>
...

</docs>
</gridservice>

<gridservice> name

command

description

<gridservice>

Parameters

<params>

<params>
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<param> <param>

<param>

switch

flaggedOption

unflaggedOption

<params>

<params>
<param name="inputfile" paramType="flaggedOption" required="yes"

flag="i" longFlag="inputfile"/>
<param name="outputfile" paramType="flaggedOption" required="yes"

flag="o" longFlag="outputfile"/>
</params>

myprog -i <inputfile> -o <outputfile>.

<params>

<params>
<param name="outputfile" paramType="unflaggedOption" required="yes"/>
<param name="inputfiles" paramType="unflaggedOption" required="yes"

greedy="yes"/>
</params>
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inputfiles

replace

replace -i input.dat -o output.dat Hello Goodbye -v

input.dat

output.dat <params>

<params>
<param name="verbose" paramType="switch" flag="v"/>
<param name="inputfile" paramType="flaggedOption" required="yes" flag="i"/>
<param name="outputfile" paramType="flaggedOption" required="yes" flag="o"/>
<param name="stringToFind" paramType="unflaggedOption" required="yes"/>
<param name="stringToReplace" paramType="unflaggedOption" required="yes"/>

</params>

<params>

Inputs

<inputs>

<inputs> <input> <input>

<input>
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<outputs>

Outputs

<outputs> <output> <output>

<output>

Service Data

Steerable parameters

<steering>

Documentation

<docs> <docs>

<doc> <doc>

<doc>
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<docs>
<doc location="c:\myprog\docs\">
<doc location="c:\myprog\description.txt" name="README">

</docs>

Examples

Example 1: a simple Unix filter

md5sum md5sum

md5sum

SGSconfig.dtd

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE sgs SYSTEM "SGSconfig.dtd">

<sgs>

<gridservices>

<gridservice name="md5sum" command="/usr/bin/md5sum"
description="Calculates the MD5 checksum of data that are read from

standard input">

<inputs>
<input type="stream" name="stdin"/>

</inputs>

<outputs>
<output type="stream" name="stdout"/>
<output type="stream" name="stderr"/>

</outputs>

</gridservice>

</gridservices>

</sgs>
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<server>

md5sum

Example 2: replace

<gridservices>

<gridservice name="replace" command="C:\path\to\replace.exe"
description="Finds and replaces a string in a file">

<params>
<param name="verbose" paramType="switch" flag="v"/>
<param name="inputfile" paramType="flaggedOption" required="yes" flag="i"/>
<param name="outputfile" paramType="flaggedOption" required="yes" flag="o"/>
<param name="stringToFind" paramType="unflaggedOption" required="yes"/>
<param name="stringToReplace" paramType="unflaggedOption" required="yes"/>

</params>

<inputs>
<input type="fileFromParam" name="inputfile"/>

</inputs>

<outputs>
<output type="fileFromParam" name="outputfile"/>

</outputs>

</gridservice>
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2.4 The SGS namespace
......................................................................................................................................

The SGS server namespace

Namespace description

/

|--
mySGS/

| |
| |--

clone

| |--
config

| |
| |--

docs/

| | |-- description
| | `-- readme.txt
| |
| `--

instances/

| |-- 0/
| | |--

ctl

| | |--
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args

| | |--
params/

| | | |-- param1
| | | `-- param2
| | |--

inputs/

| | | |-- stdin
| | | `-- myinputfile
| | |--

outputs/

| | | |-- stdout
| | | |-- stderr
| | | `-- myoutputfile
| | |--

serviceData/

| | | |-- status
| | | |-- exitCode
| | | `-- customSDE
| | |--

steering/

| | | `-- steerable1
| | `--

time/

| | |-- currentTime
| | |-- creationTime
| | `-- terminationTime
| `-- 1/
|
`--

mySGS2/

Server files

The root directory

Styx Grid Services
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Styx Grid Service files

The clone file

The config file

<docs>

<gridservice>

The docs directory

description

readme.txt

docs/

The instances directory

instances/

mySGS 0 1

Styx Grid Service instance files

The ctl file
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The arguments file

args

The parameters directory

params/

The inputs directory

inputs/

must

The outputs directory

outputs/

The service data directory

serviceData/
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exitCode

The steering directory

steering/

The time directory

time/

currentTime/

creationTime

terminationTime

terminationTime

terminationTime
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3.1 JavaDocs
......................................................................................................................................
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3.2 Source code
......................................................................................................................................
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3.3 Sf.net site
......................................................................................................................................

http://sourceforge.net/projects/jstyx/
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