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3. Software Engineering



What is Middleware ?



!NOTHEROVER ALLVIEWOFTHESUBSTANCEOFSOFTWAREENGINEERINGWASGIVEN



D!GAPEYEFF!NEXAMPLEOFTHEKINDOFSOFTWARESYSTEM)AMTALKINGABOUTISPUTTINGALLTHEAPPLICATIONSINAHOSPITAL ONACOMPUTER WHEREBYYOU  GETAWHOLESETOFPEOPLETOUSETHEMACHINE4HISKINDOFSYSTEMISVERY SENSITIVETOWEAKNESSESINTHESOFTWARE PARTICULARASREGARDSTHEINABILITYTOMAINTAINTHESYSTEMANDTOEXTEND ITFREELY



• Bauer et al. Software Engineering, Report on a conference sponsored by the NATO SCIENCE COMMITTEE Garmisch, Germany, 7th to 11th October 1968 Application programs Middleware Service Routines Compilers



Control prog.



Assemblers



Figure 3. d’Agapeyeff’s Inverted Pyramid 4HISSENSITIVITYOFSOFTWARECANBEUNDERSTOODIFWELIKENITTOWHAT)WILLCALLTHEINVERTEDPYRAMIDSEElGURE • d’Agapeyeff: "The point about this pyramid is that it is terribly sensitive to  4HEBUTTRESSESAREASSEMBLERSANDCOMPILERS4HEYDONTHELPTOMAINTAINTHETHING BUTIFTHEYFAILYOUHAVE change inASKEW!TTHEBOTTOMARETHECONTROLPROGRAMS THENTHEVARIOUSSERVICEROUTINES&URTHERUPWEHAVEWHAT)CALL the underlying software such that the new version does not contain MIDDLEWARE the old as a subset. It becomes very expensive to maintain these systems 4HISISBECAUSENOMATTERHOWGOODTHEMANUFACTURERSSOFTWAREFORITEMSLIKElLEHANDLINGITISJUSTNOTSUIT and to extend them while keeping them live." ABLEITSEITHERINEFlCIENTORINAPPROPRIATE7EUSUALLYHAVETOREWRITETHElLEHANDLINGPROCESSES THEINITIALMES SAGEANALYSISANDABOVEALLTHEREAL TIMESCHEDULERS BECAUSEINTHISTYPEOFSITUATIONTHEAPPLICATIONPROGRAMS INTERACTANDTHEMANUFACTURERS SOFTWARETENDSTOTHROWTHEMOFFATTHEDROPOFAHAT WHICHISSOMEWHATEMBAR RASSING/NTHETOPYOUHAVEAWHOLECHAINOFAPPLICATIONPROGRAMS Introduction | Middleware and Distributed Systems 2 MvL 2011 Freitag, 14. Oktober 11



4HEPOINTABOUTTHISPYRAMIDISTHATITISTERRIBLYSENSITIVETOCHANGEINTHEUNDERLYINGSOFTWARESUCHTHATTHENEW VERSIONDOESNOTCONTAINTHEOLDASASUBSET)TBECOMESVERYEXPENSIVETOMAINTAINTHESESYSTEMSANDTOEXTEND



What is Middleware? (2) • Things that have been called "middleware" in the past: • Implementations of RPC protocols (DCOM, IONA Orbix) • Messaging Systems (MPI, MQSeries, Tibco Rendezvous) • Database systems (Oracle, PostgreSQL) • Run-time systems for programming languages (JVM, .NET Framework) • Application Servers (IBM WebSphere, IIS) • Transaction Processing Monitors (BEA Tuxedo, Microsoft MTS) • Specifications describing these systems • Focus of this lecture: middleware for communications Introduction | Middleware and Distributed Systems Freitag, 14. Oktober 11
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Distributed Systems “A distributed system is one in which the failure of a computer you didn't even know existed can render your own computer unusable.”
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Parallel vs. Distributed Systems • Flynn 1966: SISD, MISD, SIMD, MIMD • MIMD is not distributed computing • Network speed • Multicomputer concept • Data exchange for SIMD and MIMD • Shared memory, message passing • Interconnection network design
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Taxonomy (Tanenbaum) MIMD Parallel and Distributed Computers



Multiprocessors (shared memory)



Bus



Switched
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Bus



Switched



Workstation
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Distributed System: Definitions • Tanenbaum (Distributed Operating Systems): A distributed system is a collection of independent computers that appear to the users of the system as a single computer. • example: network of workstations where a command started on one machine may arbitrarily run on any machine • Coulouris et al.: [system] in which hardware or software components located at networked computers communicate and coordinate their actions only by passing messages. • Consequences: concurrency, no global clock, independent failures • Challenges: heterogeneity, openness, security, scalability, failure handling, concurrency, need for transparency
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Our View of Distributed System • Distributed system: Utilize ‘services’ on other nodes • Number of independent computing nodes, connected through network • Computing node • One or multiple processors with one or multiple layers of memory • Number of external devices • Distributed system can contain heterogeneous resources • Parallel systems: Compute one parallel application • Typically communication through shared memory
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Distributed Application, services Middleware for Communication Operating System (e.g. Windows)



Operating System (e.g. MacOS)



Operating System (e.g. Solaris)



Hardware (e.g. X86)



Hardware (e.g. PowerPC)



Hardware (e.g. Sparc)
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Distributed application • Number of programs or program parts, which are executed concurrently on one or more nodes • Different names: Tasks (Ada), Processes (Hermes, NIL), Objects (Corba) • Historically names as ‘processes’ • Additional problems in contrast to sequential applications • Synchronization between processes • Communication between processes • Consideration of partial failures • Middleware supports distributed application development • Inter-process communication and synchronization mechanisms Introduction | Middleware and Distributed Systems Freitag, 14. Oktober 11
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Lecture Objective • Focus on middleware in distributed systems • Ability to develop own middleware components • Deep understanding of principles underlying distributed systems • Lecture metadata • 4 SWS, 6 credit points, registration until 13.11.2009 • Oral exam, 4 successful exercise presentations as precondition
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Lab Exercise • Development of an own middleware stack • Given wire format and interface definition language • New exercises every three weeks on Mondays • First exercise: TWP3 Echo protocol • To be presented by some groups in the lecture (14.11., 12.12., 16.1., 6.2.), some in consultations • 1-2 students per group
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Topics • Inter-process communication • Interface description, remote procedure call, message-oriented middleware, stream communication • OMG IDL, ASN.1, WSDL, ..., IIOP, XDR, ... • Design patterns and algorithms in distributed systems • Broker, Proxy, Adapter, ..., Life Cycle, Identification and State, ... • Naming services and registries • Distributed systems architecture models • Real-time middleware
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Topics (contd.) • Security in distributed systems • Kerberos, PKI • Clock synchronization and coordination of distributed activities • P2P systems • Transactions and distributed shared memory
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Topics not discussed • Language Mappings • Distributed File Systems • Distributed Operating Systems • Mobile Computing
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TWP - The Wire Protocol • Simple messaging protocol • Support for few data types: integers, strings, binary, structs, arrays • Extensible • Protocols defined in TDL • Beispiel: protocol Echo = id 2 { message Request = 0 { string text; } message Reply = 1 { string text; int number_of_letters; } } Introduction | Middleware and Distributed Systems Freitag, 14. Oktober 11
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3PC/Quorum Systems - The Distributed Systems Group 

ACK from each participant. â–« To signal an event! Signals that participant is participating in second .... Apparent trade-off: read costs â‡” write costs. â–« Synchronous ...
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Distributed Smart Cameras - The Distributed Systems Group 

tiert, welche bei der Entwicklung von DSC Plattformen entstehen und deren. Einsatz behindern kÃ¶nnen. Zum Schluss wird das Thema nochmals zusammen-.
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RFID Media Access - The Distributed Systems Group 

Benny Bing: Broadband Wireless Access. Kluwer Academic ... Roy Want, Daniel M. Russell: Ubiquitous Electronic Tagging. Distributed Systems Online,.
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parallel distributed and multiagent production systems ... 

Geschichte Kultur Staat U Wirtschaft Buchreihe Lndermonographien Bd 6, Powder Puff Derby. Heroines Of The Skies History, and many other ebooks.
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Infrastructure Mediated Sensing - The Distributed Systems Group 

nutzerorientierten Heim- und GebÃ¤udeautomation kommt der Wunsch ... Technology in Atlanta durch Shwetak N. Patel aus der Ubicomp Research Group.
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AllgegenwÃ¤rtige Datenverarbeitung - The Distributed Systems Group 

Wozu aber sollten so Allerweltsdinge wie eine ZahnbÃ¼rste und ein .... anderen Menschen, und AlltagsgegenstÃ¤nde werden â€žsmartâ€œ â€“ sie wissen, wo sie sich ...
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KRK Systems KRK Systems 

Remove the side cap. 3. Loosen hex nut, (Do not remove). 4. As soon as the bracket is loose. 4. enough (teeth are no longer. 4. meshed together), rotate the VXT.
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Integrating Distributed Algorithms into Distributed Systems - EDOC HU 

MD5: e27c68272367742ee773a523e37d8b98. Zitieren. BibTeX · EndNote · Zur Langanzeige · ImpressumLeitlinienKontakt. Â© Humboldt-UniversitÃ¤t zu Berlin ...
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contextaware applications in mobile distributed systems berichte 

Ebook Library. Get contextaware applications in mobile distributed systems berichte aus der PDF file for free from our online library contextaware applications in ...
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Kollisionen - Robotics and Embedded Systems 

25.01.2011 - Carrier Sense Multiple Access/Collision Avoidance (CSMA/CA*) ... wird die hier vorgestellte Methode auch CSMA/CR (Collision Resolution) ...
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Verteilte Stromproduktion - The Distributed Systems Group - ETH ZÃ¼rich 

1.1 Definition von verteilten und erneuerbaren Energieressourcen. Verteilte und erneuerbare ... und damit zu wesent- lich tieferen Kosten betrieben werden.
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Zur Evaluation der Informatik mittels ... - The Distributed Systems Group 

tischer Informatik einmal Folgendes: â€žAlthough for most of my career I was a .... (wie z.B. Wirtschaftsinformatik, International Journal of Network Management, ...
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Filter Systems 

Full Assembly. A holder system is an extremely versatile photographic tool, and a terrific investment for both photographers and HDSLR cinematographers.
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LD Systems CURV500ES LD Systems Catalogue 

benefits of the compact CURV 500Â® come into their own. One system â€“ several options. The CURV 500Â® can be installed on the wall or ceiling, depending on ...Es fehlt:
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Tank Systems Systems de ... - Berkeley Pumps 

Installation. 13. REMPLACEMENT D'UNE ANCIENNE POMPE. Tension dangereuse. Couper l'arrivée de courant à la pompe avant d'
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LD Systems CURV500ES LD Systems Catalogue 

Up to four Array Satellites can be effortlessly interconnected with the LD ... Plug-and-Play? Whatever. ... benefits of the compact CURV 500Â® come into their own.
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RFID - The Distributed Systems Group - ETH ZÃ¼rich 

beispielsweise Wal-Mart und Metro) oder in den Logistikprozessen des amerika- nischen Verteidigungsministeriums haben dazu gefÃ¼hrt, dass den Potentialen der. Technologie zur Verbesserung betriebswirtschaftlicher Prozesse zunehmende. Bedeutung gesche
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ld-systems 

Never remove safety warnings or other information from the equipment. ... When connecting the equipment, make certain th
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LD Systems CURV500ES LD Systems Catalogue 

Over-current, soft-Start, DC, thermal overload, short circuit. CONTROLS: Push encoder. INDICATORS: OLED graphic display. MAXIMUM DELAY / CHANNEL:.
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Verteilte Systeme - The Distributed Systems Group - ETH ZÃ¼rich 

A distributed system is one in which the failure of a computer you ..... always, if I may so say, one Dimension behind the thing. ... Scientific American. Library ...
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Hundert Jahre Zukunft - The Distributed Systems Group - ETH ZÃ¼rich 

Kurzfassung. Mit Vorhersagen ist es bekanntlich so eine Sache. Vor 100 Jahren wagte man einen vorsichtigen Blick in unsere Zeit und prognostizierte etwas.
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Motorsteuerung mit Microcontollern - Robotics and Embedded Systems 

mit dem Anlegen einer positiven Spannung - dem Setzen des Pins auf logisch 1 ..... [2] Maker-Bewegung: Komm, wir bauen eine neue Welt - SPIEGEL ONLINE.
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DATABASE CONCEPTS AND MANAGEMENT SYSTEMS PDF 

systems PDF, include : Dancing On My Grave Gelsey Kirkland, Das Thema Kleidung In Den. Etymologien Isidors Von Sevilla Und Im Summarium Heinrici 1, and ...
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“marine complexes and systems”, jsc entrenadores gmdss 

El sistema de telecomunicación satelital INMARSAT-С, INMARSAT-В, Fleet-77. Composición de los aparatos del SMSSM present
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