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Millest räägime 

Â Vaatleme lªhemalt rakenduste integratsiooni 

vajadust ja v»imalusi 

Â Integratsiooni nªited 

Â Integratsiooni mustrid 





Hajussüsteemi mõiste 

Hajutatud s¿steem on arvutis¿steem, kus erinevad 

komponendid teevad koostººd kasutades 

omavahelist kommunikatsiooni ¿le arvutiv»rgu. 

A distributed system is a computing system in which 

a number of components cooperate by 

communicating over a network. 

  

 



Tüüpiline hajussüsteemi situatsioon 

Ettev»ttes on ajalooliselt kujunenud iseseisvad 

s¿steemid: 

Â Kliendi halduseks ja tellimuste vastuv»tuks 

Â Laoarvestuse s¿steem valmistoodangu ja 

materjalide ladustamiseks 

Â Tootmiss¿steem, mis toetab tootmisplaneerimist ja 

tootmisprotsessi 

Â Finantss¿steem ï bilansi ja kasumiaruande 

tegemiseks ning finantsanal¿¿siks 

S¿steemid ei ole vªga tihti integreeritud. Side 

s¿steemide vahel kªib lªbi telefoni, 

paberdokumentide ja e-mailide abil. 



Ettevõtte sisene integratsioon ja 

ettevõtete vaheline rakenduste 

integratsioon 

Eelnev nªide oli ettev»tte sisesest integratsiooni 

vajadusest. 

Peale selle tekib vajadus integreerida erinevate ettev»tete 

rakendusi: 

ettev»te v»ib  kasutada oma ªris erinevaid 

partnerettev»tete teenuseid, nagu nªiteks logistika, 

raamatupidamine, Google map jne. 

Ettev»tete vaheline integratsioon on keerulisem, kuna on 

palju raskem kokku leppida andmevahetusstandardites. 

 



Kuidas siis me saame neid rakendusi 

integreerida? 

Â Kªsitsi. ¦llatav on, et nªiteks Euroopas ainult 5% 

arvetest kªsitletakse automaatse integratsiooni 

vahenditega. ¦lejªªnud 95% juhtudel kasutatakse 

kªsitsi tººd.  

Â File transfer. 

Â RPC 

Â Teadete s¿steemid 

Â Veebi teenused 

 



Näide veebiteenuste abil integreerimisest. 

Kasutusjuhtude diagramm 



Näite realiseerimine veebiteenustega 



Elektroonsed dokumendid 





Hajutatud süsteemide loomine toob 

kaasa rida väljakutseid 

Â Arvutiv»rgud (internet) toob kaasa lisaohu. Andmeid tuleb 

transportida ¿hest arvutist teise lªbi v»rgu ja see toob kaasa 

lisaprobleeme. 

Â Arvutiv»rgud on aeglasemad kui infovahetus ¿he arvuti sees. 

¦he arvuti piires me alati ei peagi infot vahetama, vaid v»ime 

edastada teisele rakendusele viite andmetele. 

Â K»ik rakendused v»ivad olla erinevad, nende loomisel v»idi 

kasutada erinevaid programmeerimiskeeli, operatsioonis¿steeme 

ja  andmeformaate. Integreeritud rakendus peab suutma 

kªsitleda k»iki neid tehnoloogiaid. 

Â Muudatused rakenduse on paratamatud. See toob kaasa ka 

seoses oleva rakenduse muudatusteks. 

Â S¿steemide turvalisus. Kuidas anda turvaliselt oma rakendusele 

juurdepªªs. 

 





Main approaches for integration 

File Transfer ð One application writes a file that another later 

reads. The applications need to agree on the filename and 

location, the format of the file, the timing of when it will be 

written and read, and who will delete the file. 

Shared Database ð Multiple applications share the same 

database schema, located in a single physical database. 

Because there is no duplicate data storage, no data has to be 

transferred from one application to the other. 

Remote Procedure Invocation ð One application exposes some 

of its functionality so that it can be accessed remotely by other 

applications as a remote procedure. The communication 

occurs real-time and synchronously. 

Messaging ð One applications publishes a message to a 

common message channel. Other applications can read the 

message from the channel at a later time. The applications 

must agree on a channel as well as the format of the 

message. The communication is asynchronous. 

 

http://www.eaipatterns.com/FileTransferIntegration.html
http://www.eaipatterns.com/SharedDataBaseIntegration.html
http://www.eaipatterns.com/EncapsulatedSynchronousIntegration.html
http://www.eaipatterns.com/Messaging.html








File transfer 



Sünkroonne ja asünkroonne sidestus 

P»hiline vahe s¿nkroonse ja as¿nkroonse 

kommunikatsiooni vahel 

Â S¿nkroonne on request response t¿¿pi 

Â As¿nkroonne ï teadetele orienteeritud kesvara 

kasutav - Java Messaging Service 

(JMS) Microsoft MQ, IBM MQ,BEA MQ 

 



Teadete edastamine 



Sünkroonne ja asünkroonne 



Ettevõtte teenuste siin (enterprise sevice 

bus) 



Viited 

Vªga hea materjal integratsiooni mallidest 

http://www.eaipatterns.com/ 

 

 

http://www.eaipatterns.com/


Transaktsioonid ja veahaldus 

ACID (atomicity, consistency, isolation, durability) 

Â Atomicity requires that database modifications must 

follow an "all or nothing" rule 

Â The consistency property ensures that any transaction 

the database performs will take it from one consistent 

state to another. Consistency states that only valid data 

will be written to the database. 

Â Isolation refers to the requirement that other operations 

cannot access data that has been modified during a 

transaction that has not yet completed. 

Â Durability is the ability of the DBMS to recover the 

committed transaction updates against any kind of 

system failure (hardware or software).  

 

 

 

http://en.wikipedia.org/wiki/Atomicity_(database_systems)
http://en.wikipedia.org/w/index.php?title=Consistancy_(database_systems)&action=edit&redlink=1
http://en.wikipedia.org/wiki/Isolation_(database_systems)
http://en.wikipedia.org/wiki/Durability_(computer_science)


Teenustele orienteeritud arhitektuur 

Teenustele orienteeritud arhitektuur on omavahel seotud 

teenuste kogum. Need teenused vahetavad omavahel 

teateid. Teated omakorda jagunevad pªringteadeteks 

(request) ja vastusteadeteks (response).  Teenuste 

koordineerimiseks on kasutusel spetsiaalsed vahendid 

(nªiteks Biztalk server). 

Teenus on tªpselt mªªratletud funktsioon, mis on kirjeldatud 

spetsiaalse lepinguga. (WSDL ï web service description 

language). 



Biztalk architecture 



Example 







Pilve lahendused 



Pilve lahenduste liigid 

Eristatakse kolme liiki pilve teenuseid. Need on: 

Â  Taristu kui teenus (IaaS), 

Â  Tarkvara platvorm kui teenus (PaaS), 

Â  Tarkvara kui teenus (Saas).  

 







Näide 

Soovite luua oma ªri. 

Vaja oleks veebilehte, raamatupidamist, m¿¿a 

amazonis ja eBays ja integreerida k»ik kokku 

¿htseks s¿steemiks. 

Mida v»iks kasutada: 

1) Magento kui e-kaupluse loomise s¿steemi. 

2) Openerp kui vabavaraline 

raamatupidamiss¿steem 

3) Openerp connector by Openlab 

4) Amazon s3 tarkvara majutamiseks. 



Mis selles lähenemisviisis viga? 

Â Uued lªhenemised programmeerimises 
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Â   Inappropriate for application design: 

-  Code is procedural, sequential 

-  One-step-at-a-time view of processing 

-  Hierarchic structure of code 

-  Subroutine call as building block 

-  Programmer has to control exact sequence 

        of events 

Â   Procedural approach is rare in real life...  

and always difficult  

Â   Real life is asynchronous, cooperative 

 

The Real Cause of the Problem:  

    The von Neumann Model 
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Maintainable Systems 

Â  Express problem in terms of transforms on 

    streams of data 

 

Â  Most design technologies describe applications 

    this way ï then design has to be converted to 

    procedural code   

 

Â  ñUnit Recordò had these characteristics 

 

Â  Precoded, pretested black-box (ñLEGOò) 

    components have  long been IT goal 
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FBP Characteristics 

Â Asynchronous processes communicating 

    via streams of data packets  

 

Â Data packets with a lifetime of their own 

 

Â Definition of connections external to 

   components 

 

Â Consistent view from macro to micro, and 

    from design to maintenance 
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      Soft Drink Bottling Factory 

Â  Independent well-defined functions 

Â  Clean interfaces 

Â  Simple to reconfigure 

Â  Minimizes side-effects 

Â  Designer can sit at one ñstationò, or can 

    follow an item through system  
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Elements of FBP 

Â  Processes  (A, B, C) 
 
 
Â  Connections (M, N) - ñbounded buffersò 
 
    
Â  Ports  (O1, O2, IN of B, IN of C) 
 
 
 
Â  Connections defined externally to processes     
     
 
Â  Streams of data chunks (Information Packets) 
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Traditional ñUpdateò Application 
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FBP ñUpdateò Application 

( m1 d11 d12 ) ( m2 ) ( m3  d31)  

could be subnet 

complementary components 





Näide – node-red 

http://193.40.244.77:1880/ 

 

Vaata ka videosid! 

 

http://193.40.244.77:1880/


Suured tänud!!! 

J»udu tººle!!! 

 


