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Typické produkty R Mis/

Monitorovacie a informacné systémy

(meteoroldgia, letecka doprava,
seizmologia, krizovy management)
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Soil temp. and
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UDCS/Database

-~ Camera (optional)

Systém na tvorbu
regionalnej
predpovede hmly
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Specifické &rty monitorovacich systémov

 Permanent operation

* Real-time operation

o Automatic operation

e Critical mission

e Complexity

 Abllity to configure

* Incremental development
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Technoldgie

Multiplatformnost: Microsoft Windows ® or Linux ®.
Jazyky: Java, XML
Relacné SQL databazy:

e PostgreSQL

« ORACLE

Spracovanie dat zalozené na XML
Archivacia dat zalozena na XML2SQL bridge.

Konfiguracia systému zalozena na XML

Uzivatel'ské rozhranie zalozené na aplikaCnhom serveri:
Weboveé aplikacie (Tomcat, AJAX)
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app. server

Typicka
vyvojova
platforma

Browser
AJAX




Front-end applications

klient beziaci pod TOMCAT app.server
prehlladacom Firefox HTTP request: index.html beziaci v jadre

 » cas

Tomcat

4  default servlet

S HTTP response: index.html

XML HTTP request for data
Tomcat

RPCServlet v
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XML HTTP response: XML/Javascript with data

XML HTTP request for data
 , Tomcat

RPCServlet
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XML HTTP response: XML/Javascript with data
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High Avallability Management




I
Architektura Agent-Space

Agent: podtrieda com.microstepmis.agentspace.Agent:

public void init(String[] args) {
Proxy pl = attachTrigger(“BLOK1", Trigger.NORMAL );

Proxy p2 = attachTrigger(“BLOK2”, Trigger.NORMAL );
}

public void senseSelectAct(Proxy proxy) {
if( proxy.equals( pl)) {
Il akcie pre BLOK1
Object bl =read( “BLOK1" );

} else if(proxy.equals( p2 )) {
Il akcie pre BLOK2
Object b2 = read( “BLOK2" );

synchronized( space ) {
write(...);
write(...);




,Soft-crash landing"®

o Automatickeé zotavenie sa z chyb

Tradi ¢na propagacia client-server agent-space
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WatchDog-y

* Pokial nieco nevieme automaticky zotavit
z chyby je potrebné to restartnut

* Dozorny system aplikacie
e Java wrapper

* Reboot pocitaca

e Vypnutie a zapnutie prudu
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Java/JavaScript Object — XML Mapping

<x xclass="com.microstepmis.xplatform.demo.TestCfg" >
<stations>
<x id="st1" cccc="LZIB" longitude="40.2" latitude=" 52.2">
<station id="stl_1"/>
<[x>
<x id="st2" cccc="LZPP" longitude="41.5" latitude=" 52.9">
<station id="stl 2" /> _ _ _
</x> static public class Station {
</stations> public String id;
</x> public String cccc;

@XCfg(label="Longitude",
labelHint="Longitude in degrees,
either number from <-180, 180)
(negative for west) or in format
‘degrees minutes(W|E)', e.g. '140
30.3W', '3 10E",nullAllowed=true,
restriction=XCfg.Restriction

public class TestCfg { (mininclusive=-180,
public ArrayList<Station> stations = maxExclusive=180),
new ArrayList<Station>(); display="longitude")
public Double longitude;
public TestCfg() { public Double latitude;
} public Double altitude;
}
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prestavka

microstep BT



Anotacie a mapovanie
objektov za ucelom
perzistencie, konfiguracie a
distribucie



Pri s ¢asnom hardware vyvojar zapasi s:

e perzistenciou (trvacnos tou) informacie

— informacia je aktivne len v pamati pocitaCa, ale tam nie je
perzistentna. Perzistentnou sa stava na zariadeniach ako je
pevny disk, a tam nie je aktivha. Sucasne operacné systemy
nevedia zastriet tento rozdiel a preto su¢asné programovanie
— aj vzhfadom na r6znu informacénu kapacitu externych
zariadeni a paméate — pozostava zo znacnej Casti z
prehadzovania informacie medzi pamatou a externymi
zariadeniami, s prislusnou zmenou formatu informacie.

» konfigurovate Inost’ou systému

— vzhfadom na customizaciu systémov, musime vediet’ systém
vytvorit' tak, ze bezi beruc do uvahu mnozstvo parametrov,
radovo ich mo6zu byt tisice

o distribuciou informacii

— Casto, ba spravidla, je uzivatel pri inom pocitaci, nez kde su
informacie, ktoré potrebuje
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e
TradiChé rieSenie

e Samozrejme, vSetky tieto problémy ide riesit
jeden po druhom, kazdy Specifickym
sposobom, napriklad:

— Perzistenciu nativnym marshallingom
java.io.Serializable

— Konfigurovatelnost' kniznicou na konfiguracné
subory java.util.properties

— Distribuciu komunika¢nou kniznicou a potencialne
inym marshallingom
java.rmi + [IOP

MicroStep TTE]



I
Serializovate/ny objekt

import java.io.¥*;
public class Gulka implements Serializable {
public static final long serialVersionUID = 112132444L;

float radius;
public float x;
public float y;

public Gulka (float radius) {
this.radius = radius;

}
public String toString () {

return radius+"["+x+","+y+"]";

}
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Marshalling

import java.io.¥*;
public class Marshall {

public static void main (String[] args) throws Exception {
Gulka g = new Gulka(l.0f);
g.Xx = 0.0f; g.y = 0.0f;
ByteArrayOutputStream byteStream = new ByteArrayOutputStream();
ObjectOutputStream marshaller = new ObjectOutputStream(byteStream);
marshaller.writeObject(g);
byte[] bytes = byteStream.toByteArray();
System.out.println(bytes.length);
for (int 1=0; i<bytes.length; i++) System.out.print(bytes[i]+" ");
System.out.println();
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I
Demarshalling

import java.io.¥*;
public class Demarshall {

public static void main (String[] args) throws Exception {
byte[] marshalledObject = {
-84, -19, o, 5, 115, 114, o, 5, 71, 117, 108, 107, 97,
0, 0, 9, 0, 6, -81, 1, 92, 2, @, 3, 70, O, 6, 114, 97,
100, 105, 117, 115, 70, @, 1, 120, 70, O, 1, 121, 120,
112, 63, -128, 0, 0, 0, 0, 0, 0, 0, O, O, O
}s
ByteArrayInputStream byteStream = new
ByteArrayInputStream(marshalledObject);
ObjectInputStream demarshaller = new
ObjectInputStream(byteStream);
Gulka g = (Gulka) demarshaller.readObject();
System.out.println(g); // vypise 1.0[0.0,0.0]
}

}
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Reflekény model

import java.lang.reflect.*;

public class RF {
public static void main (String[] args) throws Exception {
Gulka g = new Gulka(l.0f);
Class cl = g.getClass();
Field[] field = cl.getDeclaredFields();
for (int i=0; i<field.length; i++) {
Object obj = field[i].get(g);

System.out.println(field[i].getName()+" = "+obj);
}
’ serial VersionU D = 112132444
} radius = 1.0
x =0.0
y = 0.0
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e
Perzistencia

import java.io.¥*;
public class Perzistencia {

public static void main (String[] args) throws Exception {
Gulka g = new Gulka(1l.0f);
g.X = 0.0f; g.y = 0.0f;

FileOutputStream out = new FileOutputStream(new File("g.obj"));
ObjectOutputStream marshaller = new ObjectOutputStream(out);

marshaller.writeObject(g);
marshaller.close();

FileInputStream in = new FileInputStream(new File("g.obj"));
ObjectInputStream demarshaller = new ObjectInputStream(in);

Gulka g2 = (Gulka) demarshaller.readObject();
marshaller.close();

System.out.println(g2); // vypise 1.0[0.0,0.0]

}
}
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#Gulka

Konfigurovate/nost #Mon Nov 08 06:40:10 CET 2010

radius=1.0

import java.util.*; import java.io.¥*;
public class Konfiguracia {
public static void main (String[] args) throws Exception {

}

}

Gulka g = new Gulka(l.0f);

Properties properties = new Properties();
properties.setProperty("radius",Float.toString(g.radius));
FileOutputStream out = new FileOutputStream(new File("g.cfg"));
properties.store(out, "Gulka");

out.close();

Properties properties2 = new Properties();

FileInputStream in = new FileInputStream(new File("g.cfg"));
properties2.load(in);

in.close();

String radiusString = properties2.getProperty("radius");
System.out.println(Float.parseFloat(radiusString));

// vypise 1.0
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Distribucia

import java.io.*;
public class Distribucia { // client

public static void main (String[] args) throws Exception {

Gulka g = new Gulka(1.0f);

InetAddress addr = InetAddress.getByName(,,192.168.145.11");
Socket socket = new Socket(addr,1234 /*port*/);

out = new DataOutputStream(socket.getOutputStream());
ObjectOutputStream marshaller = new ObjectOutputStream(out);
marshaller.writeObject(g);

marshaller.close();
}
// Server
// ..

Iné formy: javax.rmi
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Jednotny marshalling

o Je fakt, ze by vo vSetkych pripadoch ide o
nejaky marshalling

e Tak preco nepouzit vSade rovnaky ?

e Sun takuto filozofiu presadzuje a vyuziva
nativny marshalling Javy, t.). binarny
format

-84,-19, 0, 5, 115, 114, 0, 5, 71, 117,108, 107, 97,0, 0, 0, 0, 6, -81, 1, 92, 2, 0, 3, 70,
0, 6, 114, 97, 100, 105, 117, 115, 70, 0, 1, 120, 70, 0, 1, 121, 120, 112, 63, -128, 0, 0,
0,0000000
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e
Alternativa

e Binarna forma ma jednu nevyhodu —
uzivatel ju nemoze precitat’ ani
zmodifikovat bez aplikacne orientovanych

prostriedkov

« Ako alternativa k nativnhemu marshallingu
sa ponuka XML

MicroStep TTE]



<tag afttribute=value ...

data
</tag>

<tag attribute=value ...

<?...7?7>
<l-- remark -->

<I[CDATA[ ... ]|>

XML

[>

element s datami

prazdny element

direktiva
poznamka
raw data

namespace



I
XML ako forma konfigurovate/hosti

public static void main(String[] args) {
Document doc = parseXmlFile("g2.xml", false);
NodeList list = doc.getElementsByTagName("gulka");
for (int 1i=0; i<list.getLength(); i++) {
Element element = (Element)list.item(i);
if (element.getTagName().equals("gulka")) {
NodeList chlist = element.getChildNodes();
for (int j=0; j<chlist.getLength(); j++) {
Node childNode = chlist.item(j);
if (childNode.getNodeName().equals("radius")) {
. radius = Float.parseFloat(childNode.getNodeValue); ..

}.
} <gulka>
} <radius>1</radius>
} — ,
writeXmlFile(doc, "g3.xml"); </gulka> (semi$trukturovana
} forma)
<gulka radius= “1"/>
(plnestrukturovana
forma)
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I
XML ako forma persistencie

public static void main(String[] args) {
Document doc = parseXmlFile("g2.xml", false);
NodeList list = doc.getElementsByTagName("gulka");
for (int 1i=0; i<list.getLength(); i++) {
Element element = (Element)list.item(i);
if (element.getTagName().equals("gulka")) {
NodeList chlist = element.getChildNodes();
for (int j=0; j<chlist.getLength(); j++) {
Node childNode = chlist.item(j);
if (childNode.getNodeName().equals("radius")) {

}
}
} ’ <gulka>
writeXmlFile(doc, "g3.xml"); <radius>1</radius>
} <xX>1</x>
<y>1</y>
</gulka>

MicroStep TTE]
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B
XML ako forma distribucie

« SOAP, RDF, WSDL

String endpoint =
"http://semcows.microstep-mis.com:8443/axis/DigitalElevationModel. jws";
Service service = new Service();
Call call = (Call) service.createCall();
QName qnl = new QName( "http://model.microstepmis.com","Area" );
call.registerTypeMapping(Area.class, qgnl,
new org.apache.axis.encoding.ser.BeanSerializerFactory(Area.class,qgnl),
new org.apache.axis.encoding.ser.BeanDeserializerFactory(Area.class,qnl)
)5
call.setTargetEndpointAddress( new java.net.URL(endpoint) );
call.setOperationName(new QName("http://soapinterop.org/", "getDEMData"));
Object[] params=new Object[1];
params[@]= new Area( 8D, 31D, 40D, 55D );
String retstr = (String) call.invoke( params );
System.out.println("returned URL:"+retstr);
DEMData ret = (DEMData) PackUtil.unzipObjectFromURL(retstr);
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Mapovanie XML na Objekty - JAXB

XML Schema XML

<xsd:complexType name="Address">
<xsd:sequence>
<xsd:element name="name" type="xsd:string"/>

<Address>
<name> Fero Frtala </name>

<xsd:element name="street" type="xsd:string"/> <street> Sturova ul.
</xsd:sequence> </street>
</xsd:complexType> </Address>
Instance of
compilation validation processing

pUb“(? Interface Address { JAXBContext ] = JAXBContext.newlInstance( “interface  .po");
String getStreet(); Unmarshaller u = j.CreateUnmarshaller();

void setStreet(String value); Address po = (Address) u.unmarshal(new

. _ FilelnputStream("xml.xml"));
Str_'”g getName(),_ System.out.printin( po.getName() + " " + po.getStre  et() );
void setName(String value);

MicroStep m
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I
Mapovanie objektov na XML

 Proprietarne formy, napr. X20

import com.microstepmis.xplatform.*;
import java.io.*;

public class Mapping {
public static void main (String[] args) throws Exception {
Gulka g = new Gulka(1l.0f);
X20.mapToXML(new File("g.xml"),g);
Gulka g2 = (Gulka) X20.mapFromXML(new File("g.xml"));
System.out.println(g2.radius); // vypise 1.0

<xplatform radius="1.0" x="0.0" xclass="Gulka" y="0. 0"/>
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I
Dal3ie manipulacie

o Zatial sme pri manipulacii s objektom
vystacili s reflekchym modelom (napr. typ
atributu)

 Co v3ak ked v definicii objektu nemame
potrebné Udaje, (napr. minimalnu a
maximalnu hodnotu potrebnu napr pre

XML editor, ktorym konfigurujeme systém)
?
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Potreba anotacii

@XCfg(label="Contact data configuration", labelFunc="(isNull('label')
? (isNull('value') ? '' : get('value')) : (isNull('value') ?
get('label') : get('label’') + ': ' + get('value')) )")

public class Contact {

@XCfg(order=1, label="Label", restriction = @XCfg.Restriction(
maxLength=30))
public String label;

@XCfg(order=2, label="Value", restriction = @XCfg.Restriction(
maxLength=60))
public String value;

@XCfg(order=3, label="Type",
restriction = @XCfg.Restriction( enumeration={
@XCfg.Enum(key="text", value="Text"),
@XCfg.Enum(key="URL", value="URL"),
@XCfg.Enum(key="e-mail", value="e-mail")

1) o . e

public String type = "text"; Tuto informaciu vieme pridat

} pomocou tzv. anotacii.
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L
VSeobecnost a znovuvyuzitelnost

)

 Pomocou anotécii, je mozné obohacovat
definiciu objektu tak, aby sa dala vSetka
potrebna manipulacia s nim vykonat
vSeobecnymi — aplikacne nezavislymi
nastrojmi



e
Je dobré vSetko robit vSeobecne?

e Je to dobré z hladiska znovu-pouzitelnosti

* Nie je to dobré z hladiska priatelskosti systému k
uzivatelovi

* Preto je dobré pouzit tuto stratégiu na Cinnosti,
ktoré nevykonava uzivatel (napr. automatické
testy), alebo ich vykonava zriedkavo
(konfiguracia), ale nie ako hlavné uzivatelske
rozhranie
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‘Dakujem za pézofnos’ !
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