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Man and society

| Employees and uimi,, ‘

Groups of
| organisms
- and remaining
environment

| Objects and devices -

\

Social-activity
oystcm '

' 1olog1ca1 Model of Technical System Design, “Methods and
BB Theorjes“ 1976 vol, 10 nr 20. s

The above classification is not- clear becQu:.e the first,

_ _three classes are also often the c'arri.ers of - the factors listed
i RS the other two classes. Noreover, all the elements and face
tors are in the process of movement in the system and they un-
' dergo changes, They are only temporarily present in  the system
0 and t.hat is why their flows through. the system are willingly

B considered. 3 :
0\ *As 8 rule, 8ll the "listed kinds of the elements’ enter, to
f'l?”,j.‘ some extent, into the composition of the working stands crea-

ting a processing systerr'x called processor, It is at these :stands
that the transformation of the object of action 1s performed in
_which it is possible to distingulsh some er even all the kinds
of the above mentioned elements., Thus, every larger social actiw

vity system should be considered as a complex system: imman - envi
yonment - device - energy < ionformation, It 45 " shown in fig. 1
“ithat suc'n a system 15 always  strictly connected with the lamer

wation system, eneV‘py system and environment..

o wity sysfem. Each of the main flows indicated in the figure is

ERASINEA = |

Fig. 1. Structure of’ auclal Activity .Jyatem, n!ter W, Bojarski, -
Prax

systems existing in its surmuvding such as social qutevn, infox\- .

i Figure 2 presents  the flow interpretation of the social acti{
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. the staﬂonﬁ '
i ‘F_‘ig. 0 Social Ac.,ivity System as a Transformer of Flo st a) Flows

of Action Object and Elements of Action Stations, Flows of
, e Inronnation (Energy) ' :

~ accompanied by some associdte information rlow, which is presen-“
‘ ted in fig. 2b. In.simple cases a carrier of ln!ormation of a gim

ven flow may be the flow itself, e.g, . the proparly marked maa-' ot i
.'t‘eriall.‘ “In inere”cdmplex cases the -main flow is accompanied by_

. a‘related, but partially separated, 1n:qmat;_on rlqw (e},g. apts
. nions, cex'tificates, descriptions etc,) s ol e
\ Moreover‘, some or evevn‘all the main flows are acoompaniéd Byl
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According to the kinds o: the elements dominﬂtiqg in procas~i 

8o|u $ysteu Aspobta COnccrning Orgmiution...

sed objects in the systen one cau digtinguish mein ‘kinds of the

social activity systema w 88 dv Cig, 3¢ o i
; a) Institution and service centers in which the prooessad and"'
'attended object is a man, : W !

b) Farms, forestries and stud farms 1n ‘which the proceased.ff[' )

- and attended obaects are groups of oraan&am bioeenoaos or all ‘the - el
‘r,ecasyatems, it b ‘ 'if,wﬁ
¢) Industrial ggg craft glant in vhich 1nén£miatn dbahcﬁa’g e

are prﬂccssed,

~d) Energy plants vhich produoa, process and deliver enarzy.§1dliﬂﬁ
- e) Information plants which collect, pmeass, i atorage and

ﬂdelivery enhrgy: ) : \ / i
vaipusly, only rolativoly small soclnl ; activity ayatama.~

which are called plants above, appear in their cpure  forms, Any g‘°

llarge enterprlse 18 more complex and 80 in the object ' flow one :
can diatinEULsh classes of elements as pvanented in fig, 4 8 and

-bs  An action object is here the complex system in ltsolf,. even}ff g

‘1f one considers only: the processed material flow, _ , i
 Thus, the social sctivity system must be regarﬁed au 2 mulm- Al
tichannez processor of the different kinda of flows, Evory aepa—[‘“

" rate slash of elements bringa its characteristic  features to the
system and is subject to other processes according £G aepatwto*ﬂ@
‘lawa. rbrnOVer, the aynergic interaction of different elementq o

s proceeded together with some more cémplex processes of bhe" 
associated tranq£0rumtion. If one considers the smallest but the T’
complete soclal activity system having two elemeuts of each of'j;jﬁ
the kinds in the processor and two - in the processed object @",

plus the manager,' one will easily observe that in such a system =
‘there are more than 100 qQualitatively dirferent connections (ta—,i‘T
king 1nto consideration the kind and place - role, - of the ele=- if

,.ments ‘and the k;nd “of connectioq) Thus, this rough model in-

dicates all the complex and difficult problems 00nnected : ulthf’f‘“

'fthe eppvnpriate design, organizatlon, rcalization and managementw'

of a so¢1al activity system, To solve the above ' problema a ra~‘ gW5
search group of at least 10 persons ‘has to be engased (mlnimum 7 b

ttexpert for every Llow marked L rig.v1), due to the linits axis-@w
L ting in . the. tradiﬁional ‘specialistic educat!on. While consido-
”V.@‘ring successively every significant separute klnd of Pqnnection
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Sone stgu Aapect- Conqeming ;ani:atlon... 2y s “5

inside the system as well as outside cornnections, it Wonld. be'
‘possible then to assign them more adequateiy to different ex~
perts, and to determine an integrity role and the tasks of orgeu‘:
nization and system experts. Gt

A general evaluatlon criterion loducating the qualtty and

level of the social activity system orgenlzation Ls an adequate &

realization of the system task or its main goal with the posal—
ble entire inside and outside harmonizatlon of the system and the‘
‘minimal overall social costs, Cost minimization includes here the
‘ design, construction, exploitatlou and eventual retirement of the
system as well as all the costs of the users and the processed

 object. It means ege ‘that the institution or nervioe cenherl'u,. o
should be organized in & way which would ninlnlze not only. its

own costs, but also the goperaxized costs of the uerved cueto~[,v
mers, 4 i i

Instxtutionﬂand_znte riie_anirvnment

The tlov wmodel presented in rig. 2 or 4 has also an edditio-t

- nal advantece d.e, it is ‘relatively easy to leparate 'gnd 1d¢“;“;f;__h
' tity in the env'ronment of the system some other ayatems ot‘j=f
_specl!ic kinds and functions, which for a long run are or essen-

tial significance for the proper operation of the system. - Flgure
5 1is a rough presentation of the baeio genertc-runctional struce

ture of the environwent referring to tig. 4a and b would needﬁVﬁ

too much space, nevertheless it should he done with the runc- S
tion analysis of a definite system. !

A large block in the middle of fig. 5 presenting the conside— -

red system 5 (inatitution ay enterprise),‘ is 1nterpreted hero as

an organized group of people, materials and equipment in the pro~l’

cess of operation or ready to operate, provided with\adequete_j
documentat&on, aupplled with energy and “plunged” in a part of

the envlronment. The: adopted grapnical .convention here is thax:,e

for . the purpose of maintenance and repeixa the equipment 15
transferred from  this block to the mai'atenance system shown bo-"
low, regardless .of ‘the fact whether the- 1nspect10n or repairs
are performed in the workshop or in the pleee vhere @ given. pieoer'
of equipment operates. :
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Vértically in the. above diagram there are the input and cut- }f;7

put systems ' concerning employees.,‘env!ronment (and 1n£rastructu-‘

re), equipment and documentation. The ‘social activity system 13113:
discussed here in the long term horizon and therefore in the upper

part of the diagrem the develcpment system is shown, whtch buildahnl
and develaops the system considered, : A

In the horizontal position in fig, 5 the basic rlow or action ;'f'Q
2 ;object is presented together with ‘the usually associated flow ofﬁf“, 
a part of environment. currencly used in the technological procesa‘hA_‘
(e.g. the alr used for conditioning and burning). At the output
‘of the system, beside consumers and users of the products .or .

function,‘ the cooperative buffer or storage system is shown as Qf"

well as the system of  campeting or aubstituting ‘supplies (fuuc-'

'tions) ‘In sych an environment the optimal conatruction, explol= ':
, tation,; reconstruction and development. ot. in Iaat, every socialfj,

activity system should be discussed. b
- The flows of cmployees, environment, equipment and 1nrorma-w'£

.tion form partly closed loops of flows and Ieedbacks in the ayntemlll, :
’surrOundings which is also presented in the . figure. The awareness.?7 uf
~is not always satisfactory, one can also doubt if the ‘present . .
flows are closed sufficiently. There sre only ‘the most intensive .
. information flows shown in this dingrsm; all the other informa~ =
tion coqnectionz which alaso exist between all the presented ayame  B
teuns have been omitted here to make the prmsentation more clear, .

Wnile beginn:ng research an the definite - system of enterprise_f :?‘

or institution it is necessary to  trest it as syatem "$ in the

middle of fig. 5 and to study successively‘ all 1ts oonnection&-gl}ii
with the real systema existing in its environment, which pertdrm;'ff_
i the aama tunctions as the anvironnent systems marked 1n the tisu~f~?f;r
 re. Every ‘input and output of the system 5 can be, = to -.vaone‘f:Af{
'~degree,11mited ‘aud cause’ the 1imitat10n of its action poap1b1-~‘QV”
- lties end solutions, . = Fag)

\

The proper. solution bt the system neods the apprnpriate evavf
luation and tbe adequate qualltative and quantitatdve composit&on{

b the above connections 'perrormed in the optimal and harmo-

i nious way and that depends alao on tha sdequate cooperation of f

. the environment aystems. In 8 more, difficult situation thepe $) et
- 'such 8 system, which lacks some ‘significant cooperating systems . . .
,. :fp'in 4ta environmeﬁt and partly has to take over their runctiona.’"””"
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Organization and Disorganization

. The tern ‘"organization" has several meaniﬁgs; Here we shall
understand (in an adjeotive sense) the mutual settlement of ele-
ments An the system to perform a definite tunction or to achieve
some definite goal of the system, ‘Hence, the system organization
is a certain directed and relative‘teature; A ﬁighly organized
system with regard to some of its aspecta can be\low-organized
with regard to others.‘ Bl :

; Referring to the definition of aotivity system one can aay
that a system oraanized to perfonm a detlnite tunction or to
achleve a given goal 1is built with the elements cooperating in
performance of this function or 'goal as well as vith_xhe forus
of  interactions occurring _between the elements.‘ This statement
can be treated as 'a definition of organization in a material

The system orzanization consists in compouition and sett-

lement of static elements in space, with respect to their  ma~
‘terlal form, function etc. It 1ntroducea also . additional

double time order connected with the aotiong

~ genealogic order resulting from the reason - result. sdcs
cession in the past, ‘ e (e ;

-~ goal order (technologic) resulting from dlrectlng the sys—
ten towards the functions perrormed and realization of the 8ys~

~ tem goals in the past and in the future.

. In animate systems, perfectly ozganized. in the static condi-

" tions both of the ebove . rules « of settlement give the same re=
sult. of settlement which 15, additipnally, 1n accordance w}th the\
actual stetic settlement. ; i B
: Some auffioiently high 1eve1 of static settlement is neaded»' (e

for the ' proper and effective function of the system, However, an

excessive, 100 stiff ‘settlement leads ta determinism, is threa—f

tens with fohsilizatinn, and it is an obutacle for an elastio,“
effective action In’ emergency a8 well as for the - ad gtatidn of

2%. Bogdahsk 1, Préba definieji 2§wé
' 1971, ser. A, <0. hr,

tried to'::‘ﬂ}



s

Sot_n'd Srysb en A.meéﬁl Conaerhing O‘ng,anlzat‘it‘:h...
ai.‘ 4 , . \ :
r
i erystal
’
: / i
@ E P e S N
= um‘g! -‘g.g,.k.ﬂ;h _gha_;t ree
ST e =  solar system
. 7 l_. s esun‘ s
‘ S R T T
§ W B
: m“\. ; Nflo‘ill 1 : A A l' - cm !
L 1077%0° 0% 0 10* ¥* 107 10" Complexity of system
| R - described by the
X { ‘ SEA lineor dimension Y
AL .ncon A o » N
5 elephant i MR i
e  highest tree
i .
-9 4t |
k] &
- ,'cnn«J Earth
3 i - oy - -'ﬁ:ar -g”m ‘y.m
Rl ,{ntamcnu:mk R P ; :
g MY o e e wh cmmuy of system described
LA ! A by the limt 46m¢mion o L
i 370 < man ~ B
& - Sl x highest
L | tree
i &
o8 . ah!‘ \5 e i s
-;.l.,. “rub it T

UKr, Uk, ma Lmt qt uﬂlmml

Figa 6. Orlentation Diagram of Dependence Between Level of Orga—-v i
nization and Settlement Contrary Cumplexity of ' System, after K,

'B ogdadhs ki, Préba definicjl 2ywe) materii ze: atanowiska sl

' biofi..yki, "Kosmos" 1971, ser, A 20 nr 1



RS R RPITS

2 111ustrate this prnhlem comparing ths naturnl aystama or a sigu
niflcantly different scale =~ see fig, 6, It was‘ind;cated that

'  the ideal forma of the animate matter organizbtion were developed

‘fin a very narrow pnrtition of the system settlemont degree, 10~

' Ldepowdent]y of the system scale. There aru some optimal scales .

Jnt systens snd settlemenﬁs, which inducad the highest degree ot
 settlement ~ a  human organism,

LN every. modern organization 68 % 1s neceaaary to maintaln ;

_continually an appropriate balance between the two oppoaite but
“equally dnportant groups of features: . order (ot a static nature)’
and creation, adaptativity and £nnovatory action (of o dynamic

' nature)., Formalizaltion and centralization lead to order, but on

| the bthpr‘hand, to stagnation and 1nadaptab11ity of the system,
- The real improvement of - onganization canaiats in the optinal and
hartsorious Joining of these zroupa of faaturu&. It should mean the
‘.creation of the sufrlqiant degréa of order and. coordination with

'the maximum degfee or freedom and tho general possibility 0L

action. j ) ATSES i
in fact, a. level of organization is auch - 1 system reature‘

_which can be gradated but which we are not able to measure, 1t -

48 also difficult to cowpare the levol or ‘organization betwean”
- the Yarge systens and the’ small Ones, which pevrorm different.

‘l-.funétions. The level of onganization 1s a dynamic reature of the

+ ' system, which occurs’ in the very action, not in a static situa-

‘The organizetfon functional connections in the system and the

| epntrol’ actions having a p!otective and stabilizing eftcct on
- the state of individual ‘wlerents graatly 1nareasn the prohability‘
of the proper performance of the elements, but they are ﬁot gule

: Cto 1ead .to the full determlnlsm. Moreover., the ' contrcl subsys-

,tems and the connections between the. ‘elements become lax and

‘ih ‘dxsarranged. In gftect, every - action aystem la subaect to the

ruthless Yaw of decomposition. following the second law of thore

_modynomics. Tt neans that if only the system s  sufficiently e

Hlsolated and Yeft a;one ‘or  does not undertake 1tSelr the  mneces-

sary compensation actione cnn&umipg lts internal energy (aa ani~‘:'

mate ox‘ganismg .do ), the dlxor&anizatign and ohaos incraaae in
REC TR ETEeeY, the aystem Qperatea wcho aud vorse.»' P,

35
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Ona can observe then that the process of wear “and tear gro-'

wing old, degeneration of the aystem takes place.
0 7 the 1ncreasing defectiVeneas ot the system tunctioning

of an enterprise or an 1n3titut10n causes the growing dissatise
 faction of users and - it ipcr@aﬂes the number and intenseness of !

their complaxnte, the energy thus flowing in from the outside can
~temporar11y stop the further decay of the system, _and ‘it may

even result in improving its level of organization and function.

- The pressure of authorities,‘ competition etc. may act-in the samei
"]-direction. Generally and roughly speaking, every industrial afd
1nat1tutional system arter a surficiently long period of time'l' i
operates as badly as poasible, that, 15 = in the very way it is
allowed to Operate. If after some ‘time the energy of the sys—-ﬂ ,
‘tem environment is exhquated in the ”struggle' with the deqqy~'.g
- Ing . system and the Lntevvention bacomes weaker, the turther de—':‘
' ‘cay of the systenm will proceed more rapidly. Aty
; ‘This natural, lnertial destruction refers to a higher deyree el
_and more 1ntnnu1vp1y occurs in the system of ‘a higher level of -
‘-orzanizotion than in the syatams- or a aimplar and more primitt»;'
 ve organization, (The nigher the degree of . organizatXan the less =
_ probable 1t is, comparing the total ‘chaos, as the bigh sond whip
1in the desert s significantly less prubable ‘than ‘a low hlll). ,‘f"'
) A partial auppreSSion of the destructlve proceas 1 arrecting.f,w
2 the quali Ly of the system funationlnb is achieved by weans of the
reserve elements (excessive and by paasing) which are usually lo-vi
cated in the large soale systems. They are poasessed by the anL-"
“mate organisms (e.g4 éouble organs of kidneys, . lungs, . . partlya o
: slght and hearing) as well as the 1argo scale techna]ogioal sys-‘-: ]
tems, However, the pOSSibilitlea or reservation are 11m1ted be—‘f i
- cause ot their different features and runctions. ; St et
pofu It is only possible in the mathematical theory of reliabtll-. "f5‘
r’ty that large and hivhly reliable aystams are - constructad fnomr}ur‘y
,unreliab € elementa, in tact, these vnossxbillties i are hiyhly;f,be
limited. Hence, even the rost. idea1 organlsms are the. systemsj7:‘l
~ which. grow oXd and live “. relatively short’ period of time. p i B
appears that the nature has  decided that it is wore . prOper tqr:JVf‘
development and bxological expanslon Ao il create continUally newfhi’
‘generatlnns nnd dn this way to preserve the spectes and ecosys—ff f
'tems than to prolong life of individual organlsma"'

.

\
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: Some Syst en Aspects Concerning Drggnization... Rl 'j i 53

In social activity system one should see, at 1east the threa.
kinds of directional control interactions:

1) formal, relatively well coordinated and directed lea‘ﬁing
interactions of the directing staff as 'well as control actions .,
of employees and regulators, : -
. '2) semiformal and informal interactions of different ox'gan;l-. e
zation and social gmups, weakly coordinated, but sometimes cren—
‘ting also the 1n1‘oma1 direction centres, 4

i 3) inromal ' in general uot coon}inated a'nd fd_issbipated 1n$e’- 4
-, ractions of individual employees. A S ) o

‘ fo L R e Tk g

. Control centre (el of vid«systm: ;

e o Svcow:
Systems CC © cantrol ,
! -(//.‘
g Subsystem &
L 16C ity
u, ‘ -
Secondary Gl A :: g
~ intormation | & A G
j A : gl
\ : o
1 Subsysiembs Subsystem | | Subsystem - y]Subsystem t» Subsystem b
2

ot tec e 3ce 256

05 0 BT S

tCC 5¢CC

: o
230 i e i ¢

'»"""—- bk chocatien) Con!rol
e g = - Information ey
'C'C —c_ontrol centre I»

471""13": 7- 1‘“ Exemple of Fornal 'and Informal Contrel Stxucture QG
.Jocial Activity r‘ys’c.em 5 ; : A

_ It reaults from the subje»tlve character of n.an b every' SUGES
employee, who has an influem.e on realization of a 5,1ven proue..a o
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&{ g,” The gase most discussed in' 1iterature concerning the centralized

o conbrol or direction from one centre, As only @ special case,
o adequate Y0 the control of the equipment aystem. However, in ale
- most every social ecfivity system a simultaneous direction from
fmwny formal and informal centres is in fact performed whicb is
;-p:esentad in £1g..7,. hkn example of such a systen may be a city
.; trade enterprise with numerous stores, controlled ‘from above by
f"the manggement  of  the enterprisq and from below by ahop assis~’
. tants axd customers.as well s by the sanitary, financial and

. tion to achieye the satisfactory coordination or all these di-
| rection ard control actions (at least in order to avoid the con-
fftradicxson) as well as to strenghten propefly ‘the formal 1nte—
'“"ractiona ant to weaken the Lnformal ones,

© The skillful organization and direction needs knowledsc and
“,lntalligenua, not: the ‘capltal and materials and tor this reason
. 4t is ome of the wost effective forms of human actxvity. i
As it was mentioned in the previous part of the work o cone
"itinuous entropic process of seld-acting low decay and disorga-

‘;'vity system the proceaa manifests itself with a gradually less

'rigorous abidance by’ the fundamental rules and with an increa-
sing number of deviationa from' tho rules, An. the IOOSoness of
‘the organizational bonds as well as autononlzatlon and  absolu-
‘Q'tization or separate cells actions. in the continual 1asueing
of ‘new uncoordinated and oontraditory regulations etc, ALl these

"the system activity and in other manirestntions ¢:;ﬂ ageing.

level ard lmproving this organlzation is the continuous and dif-

' ficult task of an executiva. i

: The proper solution of this problem 18 strirtly connected
s with finding the optimal balance between order angd, elasticity in

‘sub.jeut arid object roles for the amployeeg and users of the sys=

e nji"-the SYShEm, éir&ctq thxs system dn some way foxmally or 1n-'
ﬁ}*_i“ formally. poqi**ve y or negatively, actuaily or potentialiy,

| other authorities. It 1& @ very serious problem of every direc-,

. factors ‘together  result in the lower and lower efrectiveheas of

wization takes place in every dynamlc ayatema “In the social acti-

q

the system, 1.6, it'is oonnected with the optimal assignment ot”_

‘e, Man”ie one of the mocs ’active sourcea ot the increasing ;

)

o Hence, preServing the system organi&atién on the same constant ety
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_disorganization in the system, but. it is also the only source .f.'

of ;he possible rejuvanescence, adoption. and devnlopment of such
a class of the systems as institution or enterprise, Tt seaws
that the organization theory has not sufriciently consldered‘”

-this crucial problem sofar.

‘Human nature is the most creative, Innovatory, ndaptable and
elastic element of the system and it transfers these fuaturea

linxo the vhola modarn social activity ayuten. in which men’s subm

ject role is respected and used. Hoquer.' the same pOSLbive :
features or man seem to be undersirable and dotrimontal in the

: primitively and - deapoticly manased aystens which aaaign only the

. object taskn of an ant or a  robot t0 a man. In daing 80 suoh
systems coademn themaclves 0. b.cont fossilized, aged and dg-,w

i generated, : - : V , i ‘ 3]

- {
{

. Poovdinationwand Dis ociation of Goa.~~and T;<kab1n_the“5;

i

Ih rtg. 8 the 1ntarconnectlons hetweon goola. it rvloa ﬁdﬂf-ﬁ
tasks in the social system of a typical hlernrchio struoturn are

presented, ' Both heads as well as employeos on avery 1ev¢1 ot

the hierarchy portorm the rolea of doublo charaoters as’ subsucts
and objects (operational) As persons thqv lntroduce Sdnto the ‘{

~y‘syatem‘their ‘own. goals ﬁartly nodified with the motives, oond&-'w
tions .and Ln!luancg of sage other oruanizatibn fantors. Aang
‘these xactors the followiug are. of great iﬁnortancev thn asaig*
ned  role or. the appointed function‘ the level of othar people‘s P
Jaubordingtion and the naal orzanization'rasponaibility. ‘The orga=
nizational - influence aims at neutralization of the dissocistion
. between the amployeos personal goals and the appoiutod roles or
fungtions (1t also aims ot the entire coond!nation gl employ» o
~ers‘duties with the tasks actually ~assigned and performeq by' o
‘Athem which are ‘called in fig, 8 peraonai tasks of an -mployec

However. At is an idoal atato,' which is usually - not ach&v-

o vea, One should be prepared for some dissociations  of .th.fﬂff_ﬂ
 heads’ and employees” personal ‘tasks - and their duties, The disse- =
~clation of ‘these . tasks, partormed by heads 16151fies the aa-w%

uignment of: roles and taska ta tue subordinate employeas and to 'f“'
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