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WHAT DO WE KNOW ABOUT SOCIO-TECHNICAL SYSTEMS? | YTO Mbl 3HAEM O COLIMO- TEXHUYECKUX CUCTEMAX?

Narrow the focus dokycunpyemcs

Macrosocial systems MakpocouuanbHas cuctema

A ' 3

The whole organization MNonHas cuctema opraHmsaLum
system
Primary work Cuerema
BbINOMHAIOLLAS
systems paboTty

Trist, Eric L. The evolution of socio-technical systems. Vol. 2. Toronto: Ontario Quality of Working Life Centre, 1981
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WHAT DO WE KNOW ABOUT INFORMATION SYSTEM? | YTO Mbl 3HAEM Ob UHPOPMALIMOHHbBIX CUCTEMAX?

S-type

S-type systems have formally
defined specifications with clear
criteria of correct implementation

matching results to the inputs.

S-type cucrtemol merot
doopmarbHyto cneumgukaumio ¢
YETKUMU KpUTEPUSIMU
NpaBUbHOCTN peanu3aunmn u
NPSAMOro COOTBETCTBUA MEXAY
BXOLHbIMU U BbIXOAHbIMW AaHHBIMU

Lehman, Meir M. "Programs, life cycles, and laws of software evolution." Proceedings of the IEEE 68.9 (1980): 1060-1076.

P-type

P-type systems are more
complicated; they are designed to
solve real-world problems with
defined rules. Even though the
problem to be solved can be
described, the acceptability of the
solution depends on the
environment/context in which it is
executed.

P-type cuctembl 6ornee CnoxHble.
OHu co3gaHbl AN pelleHns 3aaau,
roe ectb npasuna. HecmoTps Ha
TO, YTO pellaemas 3agadya MoxeT
ObITb ONuUcaHa, KpuTepum
NpaBUNbHOCTM peanunsauum
3aBUCAT OT cpefbl BbINOMHEHNS
nporpaMmei.

E-type

E-type systems are real-world
systems that don'’t have static rules,
environment, or clear
specifications; We are talking about
software programs working within
living business organizations
involving people. Given the
evolving nature of the software
program's environment,
correctness is vaguely defined.

E-type cuctembl npeaHasHa4eHb!
AnNs pewenus 3agad, rae Het
CTaTU4YHbIX NpaBusl, HEN3MEHHOM
cpeabl BbINOSTHEHUS U YETKOW
cneundukaumn. Mel roBopum npo
nporpammebl, paboTtarowue B
XUBbIX OU3HEC OpraHM3auunsax c
noabMU. NpruHMMmas BoO BHUMaHMe
N3MEHSIIOLLYIOCSA NpMpoay cpeabl
BbIMOSIHEHNA NPOrpamMmsil,
KpUTEepun npaBuUIIbHOCTHU
BbIMOJSIHEHNA Pa3MbITbl.



WHAT DO WE KNOW ABOUT INFORMATION SYSTEM? | YTO Mbl 3HAEM Ob UHPOPMALIMOHHbBIX CUCTEMAX?

S-type P-type

Our focus

Hawu
dooKyC

Lehman, Meir M. "Programs, life cycles, and laws of software evolution." Proceedings of the IEEE 68.9 (1980): 1060-1076.

E-type

E-type systems are real-world
systems that don'’t have static rules,
environment, or clear
specifications; We are talking about
software programs working within
living business organizations
involving people. Given the
evolving nature of the software
program's environment,
correctness is vaguely defined.

E-type cuctembl npeaHasHa4eHb!
AnNs pewenus 3agad, rae Het
CTaTU4YHbIX NpaBusl, HEN3MEHHOM
cpeabl BbINOSTHEHUS U YETKOW
cneundukaumn. Mel roBopum npo
nporpammebl, paboTtarowue B
XUBbIX OU3HEC OpraHM3auunsax c
noabMU. NpruHMMmas BoO BHUMaHMe
N3MEHSIIOLLYIOCSA NpMpoay cpeabl
BbIMOSIHEHNA NPOrpamMmsil,
KpUTEepun npaBuUIIbHOCTHU
BbIMOJSIHEHNA Pa3MbITbl.




SOCIO-TECHNICAL SYSTEMS STRUCTURE | CTPYKTYPA COLIMO-TEXHUYECKOWU CUCTEMbI

Have interdependent parts.

Adapt to and pursue goals in external
environments.

Have an internal environment comprising
separate but interdependent technical and
social subsystems.

Have equifinality. In other words, systems goals
can be achieved by more than one means. This
implies that there are design choices to be
made during system development.

System performance relies on the joint
optimization of the technical and social
subsystems. Focusing on one of these systems
to the exclusion of the other is likely to lead to
degraded system performance and utility.

meeT He3aBMCUMbIe YacCTMu.

AfanTupyeTcs K BHeLLHeW cpeae u
npecnenyert Lenu Bo BHELLHEN cpeae.

iIMeTb BHYTPEHHIOK Cpeay, COCTOALLYIO U3
OTAENbHbIX, HO B3aUMO3aBUCUMbIX
TEXHUYECKMNX N coLManbHbIX NOACUCTEM.

OKBOMHANBHOCTL. [lpyrumm crioBamum,
CUCTEMHbBIE LN MOryT BbITb JOCTUTHYThI
oonee yem ogHUM Crocobom. OTO
O3Ha4aeT, YTO BO BpeMS pa3paboTku
cCUcTeMbl HeobxoamMmo caenaTtb BbIOOP
KOHCTPYKLNMN.

[pon3BOANTENBHOCTE CUCTEMbI 3aBUCUT OT
COBMECTHOW ONTUMM3aLIMN TEXHNYECKOW U
coumnanbHoun nogenctem. CocpenoToyeHne
BHUMaHWS Ha OHOW U3 3TUX CUCTEM B
yLiep6 Apyron MOXXeT NPUBECTU K CHUXKEHUIO
NPON3BOANTENbHOCTU U MNONE3HOCTY
CUCTEMBI.

Baxter, Gordon, and lan Sommerville. "Socio-technical systems: From design methods to systems engineering." Interacting with computers 23.1 (2011): 4-17.



CONWAY LAW | 3AKOH KOHBEA

Products tend to “mirror” the architectures of the
organizations in which they are developed. This dynamic
occurs because the organization’s governance structures,
problem-solving routines, and communication patterns
constrain the space in which it searches for new
solutions. Such a relationship is important, given that
product architecture has been shown to be an important

Business Processes

Js\f predictor of product performance*
_ & [TpoAyKTbl UMEIT TEHOEHLMIO «OTpaXKaTb»
= Aeh & A4 A% — Sk < =  apPXWUTEKTYpy OpraHv3auuii, B KOTOPbIX OHM
i s paspabarbiBaloTcd. Ta AMHaMUKa BO3HMKAET U3-3a
ul Back-End Database TOro, YTO CTPYKTYpPbI YNpaBneHns opraHn3auum,
npoueaypbl peweHns npobnem n moaenu
Company System KOMMYHUKaLMW OrpaHn41BaloT NPOCTPAaHCTBO, B
S mictire Design KOTOPOM OpraHu3auma ULLET HOBLIE peLleHns. Takas

B3aMMOCBSI3b Ba)kHa, MOCKOIbKY OblNo nokasaHo,
YTO apXMTEKTypa NPoAyKTa ABMAETCA BaXKHbIM
NPeaANKTOPOM NPOU3BOANTENBHOCTI NPOAYKTA.

* MacCormack, Alan, Carliss Baldwin, and John Rusnak. "Exploring the duality between product and organizational architectures: A test of the “mirroring” hypothesis." Research Policy 41.8 (2012): 1309-1324.



Shouldn’t TRIZ
incorporate into laws of
system design

the social structure
considerations for the
production
organization?

He nomkeH nu TPA3
BKITHOYUTb B 3aKOHbI
CUCTEMHOro An3anHa
counarnbHyo

CTPYKTYPY
CO34arLLYI0 NPOAYKT?



SYSTEM STRUCTURE TRIZ DEFINITION | CTPYKTYPA CUCTEMbI COINACHO TPU3

3aKoH COOTBETCTBUSA

Purpuse fulfilment law
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3aKOH NOJIHOTb! U N36GbLITOYHOCTHU NOTOKOB corslacoBaHus




PROPOSED EXTENSION OF THE TRIZ SYSTEM DEFINITION | MPEANOXEHUE PACLULUPUTL ONPEAENEHUE CUCTEMbI B TPU3
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Key elements of Social subsystem

® Physical: teams decomposition, distribution among physical

locations and timezones.

e Energy: money, team engagement, motivation, wellness
e Information: knowledge about digital product architecture

and elements structure

3aKoH COOTBETCTBUSA
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KrtoueBble arnemMeHTbl COUMOo CUCTEMBI
e BellecTBEeHHbIVN: CTPYKTYpa KOMMaHbI,
pacnpegeneHve Mexay permoHamMmn 1 4acoBbIMU

noAacamm.

e  JHepreTmyecknin: MHAHCOBbLIA, MOTMBALMSA KOMaHObIl 1
do13nyeckoe COCTOAHNE ee YIIeHOB

e H(OPMALMOHHLIN: 3HAHUA O NPOAYKTE, ero
apXUTEKTYPbl U KOMMOHEHTHOMW CTPYKTYpbl




FEEDBACK LOOP | OBPATHAA CBA3b

MAKE CHANGE COENATb NBMEHEHUE
GET FEEDBACK NONYYNTb OBPATHYHO
CBA3b
NMPOAHANMN3NPOBATb
OBPATHYHO CBA3b
ANALYZE FEEDBACK
The smallest operational unit of software development is a code HaumeHbluas onepaunoHHas eguHmua paspaboTkm
change. NporpaMMHOro obecnevyeHns — aTo U3MeHeHue Koga.
Type of code change: Tun n3MeHeHnsa koga:
e Code change e HenocpencreeHHOe N3MeHeHWe Koaa
e Database change e l13mMeHeHue CTPYKTYpbl AaHHbIX
e Infrastructure change e lI3MeHeHMe BblYUCTINTENBHOM MHPPACTPYKTYPbI
e Configuration change e l13mMeHeHuMe KOHpUrypaumm cuctemsol



LAW OF COMPLETENESS OF SYSTEM COMPONENTS

Working unit - engineer

Minimum required systems' parts } Source of energy, matter and
} information - money, product value
l v l » and feedback loop
Working unit } Smfttr:tdgy { Connections comrolsysem - Connection - the social network

“Control system - workflow structure



LAW OF COMPLETENESS OF SYSTEM COMPONENTS | 3AKOH MNMOJIHOTbI

Minimum required systems' parts } MHHHEMAJBbHO HE00X0AHMbIE YACTH CHCTEMBbI

' ' l } ) ((croumme u npeotpasosareas. o
Working unit - engineer Pabo4yunin opraH - MHXeHep
Source of energy, matter and ICTOYHUK 9HEepruun, BellecTtsa u
information - money, product value MHOPMaL NN - PUHAHCHI,
and feedback loop LlEHHOCTb NpOoAyKTa n obpaTHas
Connection - the social network CBA3b
Control system - workflow structure CBA3K - coumanbHasi CeTb

CucTtema ynpasrneHue - CTPYKTypa



FLOW CONDUCTIVITY AND LAW OF MINIMUM COORDINATION | MIPOBOAMMOCTb MNOTOKOB U 3AKOH MUHUMAJIBHOI'O

COIrMACOBAHUA

From organizations as To organizations as oT opraHusaumm Kak
machines "organisms"
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EVOLUTION OF THE SOCIO-INFORMATIONAL SYSTEMS | 9BOIntouunsa coumno MH®OPMALUOHHbLIX CUCTEM
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EVOLUTION OF THE SOCIO-INFORMATIONAL SYSTEMS | 9BOIntouunsa coumno MH®OPMALUOHHbLIX CUCTEM
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CORRESPONDENCE OF LEHMAN AND TRIZ EVOLUTION LAWS | COOTBETCTBUA 3AKOHOB 39BOJTIOLIUU CUCTEM JIEMAHA U
TPU3

TRIZ Laws Lekham Laws

Increasing degree of controllability and dynamicity Was not explicitly stated, thought implied in the feedback nature.

E-type evolution processes constitute multi-level, multi-loop, multi-agent feedback systems and must be treated as such in order to
achieve significant improvement over any reasonable base

Transition to a super system Law of increasing complexity
Law of continuing growth

Transition to a macro or a micro level Was not explicitly stated, though such a trend is easy to observe

Coordination Law of conservation of familiarity
Law of continuous change
Law of declining quality

Convolution deployment Law of continuing growth

Balanced development of the system Law of self regulation

Law of conservation of organizational stability

3akoHbl TPUA3 3akoHbI JlemaHa

H3mMeHeHue cTeneHN yNPaBisieMOCTH U THHAMHYHOCTH Cuctema obpaTHOM CBA3U

Ilepexon B HaaCHCTEMY WM NOACUCTEMY YBenuyeHue CcrioXXHoOCTH
HenpepbiBHOE pa3Butue

Ilepexoa cucTeMbl HA MUKPO H MAKPOYPOBEHb flBHO He chopmynupoBaH HO NoapasymMmeBaeTcs

ComacoBaHue CoxpaHeHue ocBeOMIIEHHOCTH
HenpepbiBHOE U3MeHeHune
YxyalweHue KayecTBa

CaepTbIBaHHe HenpepbiBHOE pa3Butue

CoOanaHcUpoBaHHOE pa3BUTHE CamoperynupoBaHue

CoxpaHeHue opraHM3aLMOHHOM CTabUIbHOCTH



CONTRADICTION BETWEEN SOCIO AND INFORMATIONAL SYSTEMS | TIPOTUBOPEYMA MEXAY COLMANBHON N UHO®OPMALMOHHOW

COCTABNAOWMMU CUCTEMbI

Human limitation
e Dunbar number - number of social connection people can handle

e Cognitive load limits - limits of cognitive load people can handle

Often information system architecture us driven by limitation of the social
construct that doesn’t provide satisfactory scaling

UenoBeyecKkoe orpaHn4yeHue

Yucno [laHbapa — Konn4ecTBO coLmMarbHbIX CBA3EM, C KOTOPbIMU MOTYT
CrnpaBUTbCS NOAMN.

[Mpenenbl KOTHUTUBHOWM Harpy3kn — npeaerbl KOrHUTUBHOW Harpy3ku, C KOTOPbIMU
noan MOryT CNPaBUTbLCS.

HacTo apxuTekTypa MHopMaLUMOHHON cuCTeMbl 00yCroBeHa orpaHnyYeHnsIMu
coumnanbHOW KOHCTPYKLMKM, KOTOpPbIE HE 0becneunBatoT yaoBNETBOPUTESTBHOIO
MacLuTabmnpoBaHus.



FURTHER RESEARCH | BYAYLWEE UCCJIEAOBAHUA

Socio-informational systems beyond the primary work boundaries is expedient, specifically,
the whole organizational and macro social levels.

Validating the hypothesis of whether a Conway law is relevant to the broader category of
technology systems.

Validating the hypothesis that only joined and balanced changes in the informational and
social systems can positively impact productivity, whereas independent changes in an
information system or a social system most likely result in a negative productivity trend.

CoumnanbHO-MHpOpMaLMOHHAA CUCTEM 3a Npeaernamm Npon3BoaCTBEHHbIX
NpoLEeccoB, a UMEHHO Kak opraHm3auunsa LennMkoMm 1 Kak MakpocoumarnbHas cmcrtema.
[TpoBepKa rmnotesbl 0 TOM, NPUMEHUM N 3aKOH KoHBest K bornee LnpoKow
KaTeropum TeXHONOrm4yeckmnx CUCTEM.

[TpoBepKa rmnoTesbl 0 TOM, YTO TOSTIbKO COBMECTHbIE U cOanaHCMpOBaHHbIE
N3MeHEeHNA B MHPOPMaLIMOHHON N coumanbHOW CUCTEMAX MOTYT MOMOXUTENBHO
NOBMUATb Ha MNPOU3BOAUTESNIBHOCTb, TOrA4a Kak He3aBUCUMble N3SMEHEHUS B
NHOpPMaLIMOHHON CUCTEME UK coLMaribHOU CUCTEME, CKOpee BCero, NpuBeayT K
oTpuuaTenbHON TeHOAEHLUMN NPOU3BOANTENBHOCTN.
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