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Abstract. In work influence of new information technologies and, first of all, 
technology of cloud computing on program and system engineering in the con-
text of the document SWEBoK v3 is considered. The accent of reviewing is fo-
cused on creation, maintenance and development of enterprise information sys-
tems. 
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Now one of the fundamental document regulating the maintenance of knowledge 
domains of program engineering is Guide to the SWEBoK. 

In 2014 there was the third version of this document Guide to the SWEBoK v.3. 
Financing, the organization and coordination of this work were realized by IEEE 
Computer Society. In this version all knowledge domains of program engineering 
described in prior version of 2004 were updated. Five new knowledge domains were 
added, and the knowledge domain "Tools and methods of program engineering" was 
renamed into "Models and methods of program engineering". Tools of program engi-
neering enter as subsection each knowledge domain now. Names of the disciplines 
connected to a Guide remained the same. Specifications of the description of 
knowledge domains, the annotated list of standards for each knowledge domain of the 
link to the documents quoted in a Guide are given in three appendices. 

Knowledge domains in new and old versions of SWEBoK are given in tab. 1. 
 

The disciplines connected to a manual (in both versions): 

• Computer Engineering 
• Computer Science 
• General Management 
• Mathematics 
• Project Management 
• Quality Management 
• Systems Engineering 
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Table 1. 

№№ SWEBoK v.3 (2014) SWEBoK 2004 

1 Software Requirements Software Requirements 

2 Software Design Software Design 

3 Software Construction Software Construction 

4 Software Testing Software Testing 

5 Software Maintenance Software Maintenance 

6 Software Configuration Management Software Configuration Management 

7 Software Engineering Management Software Engineering Management 

8 Software Engineering Process Software Engineering Process 

9 
Software Engineering Models and 
Methods 

Software Engineering Models and 
Methods 

10 Software Quality Software Quality 

11 
Software Engineering Professional 
Practice 

 

12 Software Engineering Economics  

13 Computing Foundations  

14 Mathematical Foundations  

15 Engineering Foundations  
 

 
Despite essential up-dating, the new version saved the main directivity of prior ver-
sion – the basic engineering principles of creation of the software on the basis of the 
standardized life cycle, first of all for enterprise information systems. 

Development in recent years new information technologies and the software creat-
ed on their basis, and, above all forms and methods of use of this software as for cor-
porate, and personal needs shows essential changes concerning the concept given 
above. 

First of all, it is necessary to carry a trend on provision of the software to such 
changes and everything that is connected to it as service or as the replicated product 
developed not by the specific order, and on the basis of a study of the application-
oriented markets. In the context of SWEBoK it is necessary to carry to these changes, 
first of all, cloud computing. 

Despite rather intensive development and implementation of cloud computing for 
the last decade, it is impossible to tell now that they received all-round theoretical and 
practical reasons. 

The current state of development of technology of cloud computing, and also the 
market of this technology is characterized by rather low level of standardization, het-
erogeneity of decisions, existence in the market of separate, rather simple services, 
absence of the publication of metadescriptions of these services, i.e. it is possible to 
state that both the technology, and the market of this technology are at an early stage 
of development. 
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Many analysts assume that a vector of development of the direction of cloud com-
puting are enterprise cloudy systems. In this way it would be desirable to consider 
possible influence of such trend on traditional aspects of program engineering. 

First, the principle of design of enterprise systems will change. They, most likely, 
will be configured from the separate services which are at different providers in dif-
ferent clouds. From this assumption it is possible to draw a conclusion on essential 
change of the design approach of enterprise information systems. From this it follows 
that it is necessary to adapt the principles and methods of component-based develop-
ment of applications to corporate level, first of all regarding creation of the relevant 
libraries of services, mechanisms of their configuring and integration and appropriate 
work benches. Besides, the role of integration aspects increases during creation of 
aggregates of services and their integration with local segments of enterprise systems. 

Secondly, approach to life cycle of such information systems changes. If tradition-
ally life cycle of enterprise systems was projected from the appropriate standardized 
processes, then development of some new principles guaranteeing not disappearance 
of providers, reliability of services, quality assurances of services, etc. is necessary 
here. 

Traditional operation with requirements to the developed information systems also 
shall undergo changes. If in case of the existing order requirements to the created 
customer-specific information system are developed, then in a cloudy situation of the 
requirement to development are set by the developer (provider) proceeding from the 
generalized requirements of the market. The appropriate methods and tools shall be 
for this purpose developed. 

The testing approach changes. If in today's practice the emphasis is placed on veri-
fication of the created program complexes concerning requirements, then in case of 
cloudy design, probably, there shall be a shift towards validation of opportunities of 
separate services and their complexes under needs of the specific organization. 

Also the problem of creation of an enterprise information system as complex of lo-
cal software and hardware tools and cloud services interacting with it is subject to the 
decision. 

Role layout of the players dealing with enterprise systems will change. If now the 
main players are the customer and the developer (integrator) of system, then in cloudy 
construction and uses of municipal model of provision of services now (or the ready 
replicated software), there are providers of the separate or configured services, and 
roles of the customer and the developer also significantly change. 

Also the control diagram the services entering a configuration of a cloudy infor-
mation system shall change. The new, third version of ITIL doesn't consider such task 
yet. The user, probably, will shall have a packet of SLA (Service Layer Agreement) 
which will guarantee to some extent to it reliability of the information system created 
thus. Development of methods and means of complex reliability assessment of a 
cloudy information system on the basis of SLA packet will be required, probably. 
From here need of control of such packet (with existence of appropriate work bench-
es), and also monitoring of execution of these SLA and a possibility of response to 
their actual changes follows. 
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During creation of cloudy enterprise systems it will be necessary to consider infrastruc-
ture character of cloud services also. If during creation of the modern information systems 
all components of system belong to some local education, i.e. the information system has 
some integrity, then cloud services can be shared by other users also. 

Problems of support of information security of cloudy information systems will al-
so significantly differ from today's decisions in this area. 

Now there is a transition from direct possession of all necessary for satisfaction of cor-
porate information needs to municipal models of use of ICT. At the same time business 
models of the enterprises significantly change, TCO economy (Total Cost of Ownership) 
moves from CAPEX to OPEX (from capital expenditure to operating expenditure). 

As well as now, the accent in case of design of information systems moves to the 
area of business processes and support of a continuity of business, these questions 
require the solution during creation of cloudy enterprise systems. 

Complexity of the listed above problems will increase in case of the account com-
ing, according to many analysts intellectualization of enterprise information systems 
in different application areas (application of so-called Smart – technologies), for ex-
ample, transition to areas of training from the E-Learning systems to Smart-education. 

Thus, in the real operation the possible directions of changes in program engineer-
ing connected to perspective of creation of cloudy enterprise systems absolutely are 
briefly designated. It is quite possible that these directions there will be significantly 
more also each of these directions now, practically, not only aren't considered rather 
deeply, but aren't even designated yet. 

For more detail researches of influence of new information technologies on pro-
gram and system engineering it is possible to use annually updated diagrams of a 
cycle of a maturity of the appearing and developing information technologies and 
their descriptions of firm Gartner. 

Such diagram for cloud computing as of 2015 is provided on fig. 1. 
On this diagram separate components of cloud computing pass a row of stages – 

the innovative trigger (growth of waitings from new technologies), a disappointment 
stage, a stage of understanding and the plateau of productivity. 
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Fig. 1. Cycle of a maturity of cloud computing of firm Gartner, 2015. 

Сonclusion 

Now we are at a critical stage of development, both information technologies, and 
methods and forms of their use in all areas of our life. There is a transition from pos-
session of information means to municipal models of their use. 

These changes significantly change approaches to program engineering, to consid-
er it more widely, than it is done by traditional program engineering, taking into ac-
count use of the software in almost all areas of activity and need of quick response of 
the software to the changing business requirements. 

Reference 

1. Guide to the Software Engineering Body of Knowledge, Version 3.0. SWEBOK. IEEE 
Computer Society. 2014. 

2. An Empirical Analysis of Hype-cycle: A Case Study of Cloud Computing Technologies. 
International Journal of Advanced Research in Computer and Communication Engineer-
ing, Vol. 4, Issue 10, October 2015 

3. Hype Cycle for Cloud Computing, 2015. https://www.gartner.com/doc/3106717/hype-
cycle-cloud-computing- 

4. N. Karr. Great transition. What is prepared by revolution of cloud computing. Prod. "Man-
na, Ivanov and Farber", M. 2014 

5. Boichenko A. V. Municipal models of use of IT in education. Works VI of the Internation-
al scientific and practical conference "Electronic Kazan 2014". Kazan. 2014. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


