
EVOLUTIONARY GUIDANCE SYSTEMS

ARNE COLLEN' Ph.D.

Savtrook Insinrrc' 155-0 SqFrr Suet
-'5;F at sisco, CA941(D USA

rEri + r i++rJ034 
-FAX: 

415-441 :1556

htgcntrdat

The Tenth European Meeting on cybernaics and systems Research

APrit, 1990

VbmeAusnria

.corylac crr rod i11urruios onry r oorcocdyr]ro rpp' b ths ptlttcoofoaceercorrlop



EVOLUTIONARY GUIDANCE SYSTEMS
AT{D SYSTEMS DESIGN

ARNE COLIJN, Ph.D.
Saybtmk Institute, 1550 Sutter Sueet

'San 
Francisco, CA 94109 USA

ABSTRACT

A grurp of poople workrnS ogetbcr *it t oor@m PuryPe cro be coocs?fidizod rr r
H'mro Activiri systcm. ruls-,rp -" necl o b6or EEvolutimrry Guidancc system'

Whco Systcms Decig, rs combriert wiO the* .tryTtt of Systcas }i{-^frnd Methodology

into r prooess for Sysrems o."ir"p*"i; tbrt- iorugnii- EPreseots en iryorteat- ryd
porcrftrl rdrrrnce in the enpircetion of the Systems-tpproee,b to socictll isrucs eod thc

rcdcsigo of laid instrtutroos'

Introduction

The last decade has brou e nr a mmendous surge of intqest in and cmcern about global

conditions (Figure l) and c:. ni* inhabitabilifr-of the Earth [5, Q]- This dcvelopment

has been coincident wrrh a renewat of inte;6t In-evoluqon aia ttrg apptication of the

sys'ms "pp*;t, 
o it [9, l0l. The emergtnt" rfiistemt digt ryattoabio9l.h'as,made

#;*:rmf"tt"fu *im,iir*i*"**r,HgiHe#ffi ill
;;il;iJinsin tims contnbuung to current global trrends.

Purpose

In this paper I can give-but an ovelview of some Fy concepr' '{l"Bffiili#
ffi i3i,liffi #iJ,rJ'ri,*irmilffi sr*filli{ffir;i";",rq"s
wirh human activity systems cHAslrepresen;;prt erfut tool f*-iysEml wolution- It is

my belief that, by incorporadng tU-t gglqptJ.-O ryT1'les of dvolutiona{ g.utdance

ll[;;ie6-sl, this tink r* uE souaineoioa greitct piogress wiu be made-in moe

irirclligentty dircting our future-

Human ActivitY SYstems

In whatever form a group of peryle- mirc for a purpose, the grouP can be designated in

,yrtl*, 1"ft;oj-di il;i[As.' ro tne extent ttiat itre group estiblishes rules' n(trms'

ffi #Hihilitrtni;,I:t,g:1x'lmf rg:lt'.TL?ilttr#ruiry
prosess ana aciirities of tr,.'I-r;^d""rd on tt t intcrPersonal relationshios urd social

interacuons among its mrrrr#s. 'A fiw common c*anrpiis or srrch insdhidons are the

ili*'*r'[iffit}t'Sill:i:*i#:te*rr,*,?'ga,g$r*d&liffi
',"X,;',H.llil!?,;*?rl?3*onargov"Td;!ua**to"a6"er"'fi 

nii.l;i'6"haan*f*#mi
ffi.#"iffiri*:1i^S must ue 

"dluuoi;bfuil 
its memb6. Ji iia comnpn

goal. rt "- r--.CC ptird-pffi* oi-trii-Jitrcr. tt serres to guide, motivate' and
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Figure I

SOME PROBLEMS OF T'HE 21sr CENTURY

Air, Water, Food Pollution
Human Population Density

Desertification
Climatc Ch^nge

Genetic Depletion
Species Extinction

Gridlock
Housing

Technological Change
Education
Poverty

Energy Resources
Nuclear Radiation

Waste Management

Figure 2

A HULUN ACNVITY SYSTEM IN PROGRES^'

Family Eating Strpper
Fifth Grade Class Discussing of European History

Sunday Service of a Congregation
Hospital Staff Removing of a Gallstone

City Council Hearing on a Proposed Ordinance
Manufacturing of a ComPuter
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inspire irs memb€rs, but does nol lecessarily include a vision of the funne fg.{t.|y*m.
ft i gooup plrocess ai,O acti"ities bring detuiihon P the systenp but may notclrify$,P"g
rang;, fife-span aspects of the system, unless the process incorporates an emphasrs oa

systems evolutiono

Systems Development

As a HAS, an institution prerccupies the time and expends th9 .resour@s of its
members in snioint""ffid; oiconJu-riing inforrnation ad riw Eaterials! golding thg-
ildprodr;tr a;a s&fus, anO 

-delirerinidim 
o clients and connrrrn. TittrdJ:

oiinho",, production, and outflowof pr6ducs and services is a common ol=_,T|f ?Il:
tninUog'6f ttrose engage in indus&iaization -and profit making gnt!ryTtl,,IIl
dil;t* is compati6te-with many systems anatysis methodologie$ {or exampte Living
'S"#;;pr;;A'"rlyrtt Jfl, wtricri eri"Ures the frincdonal p,roceslcs 9IT qg11atrgf
# s$died in deail (Tible l). Although an analyucal approach to instiuuonal functroomg

mav be trelpfut in dec'ision makint*A ttot"gic'ptannfuig in gencral".tt 

=" 
fYstems anatysis

;AA;GG ai* ar sysrems &ielopment anO arc to$y too limited. Ooigt,ryfg$
[JaaOea ii the-methodology is to sdn e institutions thit must evolve in order to $lrvive

changing times and conditions.

,ffi sfi xffirrst?g:*m;*f,sirl$#ffi L::l,:r,{^[:Etrr#
activities or trrore tnb*Cng in . a*ircplng initittrtisn is the artisulatiqr of the mission in the

form of a ctearvision. t"tanirist tioh oTttJvision in the activities of the grolP lt:lnl
&$+griilr a developing institution with goals but without contribur*, f#;[t*"tffiacdviffif-r" - er6triig instinrtion moviig toward is goal* because tht

members embodY a living vision.
---The rissi";-anO viiion of the institution are important considerations in systEms

design.

Systems Design

planning and design arc rwo related but not synonymous activities. Here we soe some

artiig,iirnfirtf;h,# ft*ira--Tt t6-rer is more chracteristic of ugufzational
change tied to instinrtional derefopment, whe,re the latter:t a necessary PTt, of sy?FIF
I*rliU.,"l Contraw to popular belief and usage, planning isnot.&signrTd FlBn,is 191
;i-rri"t. If th; inshnrtibnis o evolve its members must work with its vision in the destgt

ina rea*ign of their institution and iS vision if necessry.
Systems O"iign iJ ur ;g"irtactiuily atric.tr rfouires .ttS prnicinalt:19|S

,t l*fr;iaor if a frAS is to evdlve (Figure 3). Design_is an activity qore gncom$.sn.E
;"d ;;pter than the development and.maptenanceof pot$ons, prodtct flow, servlces'

ana UureaucratiJstrucarne$ ftsign reains flexibility to modify th9 instiryFon asnecessary

in uder to .""ithi Aemanas of ili c[urgini e"viroriment, but it also enables ur instin*ion

iJ i] rOJGa its environment in a proaftv* $rq-" psocess of co<volution.
Systems oeiiin involves ; ;i;a;al of irieury ino. mates use of syste*t^ d"siF_n

,rr[ijiiili"" -fi*li ;ilti to niention one srih nietnoaobgy and its relevance o socid

wolution anA ttre design inquity Pro@ss.

Systems Design JourneY

Bela Banathy tU has developed and described a sys!:m! m.gJhqplogy, which isalso a

r#s,trffi;'fl trtrI,ffi :ulluy,ffi ,3iJ#1'9fi"'"#ifr i,hffiL*#
tdi#;ffi p-ur!",s and a'viri;ry of settings. For examp6 it can bc usd to formulatc

Q,:
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Table I

T'HE T9 CRTTICAL SUBSYSTEMS TO EIAMINE IN
A LNING SYSTEMS PROCESS AN,ALYilS

From Miller 09n) Frum Ruscoe a. al (1985)

REPRODUCER (RE)
BOLII{DARY (BO)

INGESTOR (tN)

DISTRIBUTOR (DI)
colwERTER (CO)
PRODUCER (PR)
I\,IATTER-ENERG Y STORAGE (MS)

E)fl:R'UDm, G)0
MOTOR (MO)
SITPPoRTER (SU)

INPLm TRAI{SDUCER (IP)
INTERNAL TRANSDUCER gr)
clrAI{NEL AI{D NET (CN)
DECODER (DE)
ASSOoATOR (AS)

MEMORY (ME)
DECIDER (DC)
ENCODER (EI\I)
ouTPLrT TRAI{SDUCER (OT)

S ubsysterns which process mater'€nergy

REruCATE(RP)
ENCLOSE (EN)

RECEnTEGC)

DTSTRIBUTOR (DI)
TRANSFORM (rR)
PRODUCER (PR)
sToRE(ST)

REMOVE(RM)
MOVEO{V)
STRUCTLTRE (SR)

rNPUT (n[)
MONITOR(I\fi\D
cxRcLJLATE (CR)
DECODER(DE)
RELA'TE (RL)

REMEMBER (RE)
DECIDER (DC)
ENCODER (E{)
ourPUT(or)

Subsystems which process information
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Table 2

PIILNNING DESIGNING

Works from the existins system XfSff Tffi"of 
the tuture sysEm

Modus qerandi is a set of steps and \lrcks with an interactive, time ind€Pendent,

a timeftaine that is follorved rn'a Linear fee&ack modrs operandi-

fastrion to aaain a new Plan tor the
s)Etem.

Ourcomes arg a goal a purpos€. and a Ortcome is a description of a new system.

set of $epa to attain fte goa.i and

fulfilt the PurPose of the svstem.

Srategic Planning. I4ving Qysteryp Process M*ttodology
(Analrsii and Design).

The process ooc,rs in incrernenar Th9 p5o!9ss ls a cmtinuing, ongoing stEPs

il"ili ro*ard the ourcorne q+tiq *oYgg-I11rd:{rllt t image of

fftrce-cr five year Plur r tlre system. (Moung nsnzon)

Emphasizes a final prducr of rhe Erp.trasiEstuman nalues and ? FSo
il;i"'* - " 

.t rii-gr'in tt . system. gqality gf.lift fcr bottr the individual
taernlnts) and ttre instiurtion (sysem).

Figrue 3

STAKEHOLDERS OF A/V ACADEMIC INSTITUTION

Students
Members of the FacultY

Administrators
Supporting Staff

Members of the Board of Trustees
AIumni

Ftrnding Agencies
Donors

Beneficiaries
Landlords of the Neighborhood
Merchants of the Neighborhood

Others
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Figure 4

AN I\IIAGE OF THE TNTERACaON DYNNilCS OF DESIGN INgUIRY

EtTT:

Tf TE T CBrIIITD M]r3f

?
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mission su6emerts, clarify issues and problems, generate questions for syslglns t$^E
inquyy, articulate a proceis for design an4 ndesign.of instirutions, and estabush a HAsi
wii,hin tiie instiu,rtionio manage and co,pe u/ith instiutional issues.=part 

of SDJ as an archit#nrre is iis five conce,ptuat sPaces" A grgrp ingqry Process
Oirectea oward ,rpping the spaces can be considLrEd a-systems design_hguny Proeq
ftri arrig n Spceii the-arena in which the rygygy procesi akesplaca It is the spae of
reference for ttre-Jesign Griry pr"ress The HAS-eigry1edtn th9 iirquity inorpcates in^I9

tt is space inforrnation fr6m itie four other slraees. 
- 1I" ioquTy begins lsualy- rn ue

Comertnt and Design &nesis Space,urd it proceeds i!_" sPiralling, iterative fashion to

r.npd norn rhe Exfurience Spie and the drganizzd t<rrmieage Spce. The thrust of
tt" iiiquny is o",ari rhe Spoci of ttu Fuure Sfstem,which is to conain the model of the

system designed or reairi,gna;"ir its future inviroirmenL Tbuq one major oracomeof

;f,il&; fi;Gy-d;ff; to construct a model of the tuurry system, or-perhaPs model

an EGS as a meairs to approactr til fut n€ system. Fsr mqe detailsr se Banathy's palrr
in the proceeOings of this EMCSR confemnce.[41.

SDJ is oot o-nti 
"-fr.."work 

for the dedgn.of a systens.*-ogn.*quitPy:1-:g
ongofiL p"fii of ieference throrghout the inquiry pnocess. AlthouBh the architcctue is

ffi;rt.,'n" rii",r! oesign GAriry froceis ii unique to the EtAs, situation, &d
circumstances of the inqutrY.

Evolutionary Guidance SYstems

When a IIAS commands the direction of its own activities, ,ai:fri:s which serve to
guide it in oe punuli;f C ;[sion, ttigaS seeks to bccome an EGS- Be it a familn
ffi;;il}istitution' or ntnu-r'-L ias is a ser-orgad+g group of peorple which" $r
G"opo"tiotis and actions, engages in a sreative, nurturing Process- The Prose$ rs

iroi,ition.ry, i;that tt ere is m-ovement toward its mission anii its vision, !trd- the're.arc

e*,i-d;"reso'f 
'such 

movement in visiUfeinang"i in the stnrstures, prccedures, and pracdces

*ithil the family, organization, instifirtion, o-i network, respectively.
Each r"1nuii;f'ureg",;; i;;t"kehoioo and rro,16. varidus dimensions must be

rpresented in ord;f* tr[. grbup o qualify truly -af ?P EGS-seeking. HAS. In fact' sortrG
'd-ff,-"ii;["'Lilt ;"nG afutA in its isiautishment to ttre-incorporation,gf,_+
iiil-rrrii*ii"Tirnit to tt e HAs and the sysrems design inquiry Process- rqn tYTpl.::EI
dimensions in'-any ,it t EGS are tfre a"s"tt edc, tqd'"giS, edui*ienal' ethical' -Poli$t+'
G;[il, ro.hf ako", *atectrnotogicat #ctives [2]. An EGS is constinrted wift the

interrtionit rcFesentation of these multiple persPecdv*. .- -Furthermbre, 
the members of a HnS discuss, debate, and come_ to a consensus

,"gi,,oi"ittri i'r-dt,iii6ri 6?p"npiu!f ^q"odition 
to those mentioned. T:_fg*:f

ffirese;Ed ue ttot" peninint tb ttre EGS forits dynamic ,g,PtsIJ?99ry:t:ppTlyl*P
itj environmenl Tlie perspectives represented become ailored to the tlAS, ano uey
;ry;,t"T:.ff;mltf il,*'ffirHffi .m#:*rimportant,gryi"
quliry to a fies eng-aged-in a syst-erns Ssign inquiry p.rocess. As EGS-seehng' tne

Fjt t i 
"i,al'gi-,i:rTti.o"r, 

pr6oii *itt, t-ne.e*ieciaion o.f {apation, change, and

movement to*rrE-itl vision. ffii Spl assists the group in clarifying thg wolutionry
;fffiil; or its activitie. *a ;;;ptiitrments ttriough a carefiil eiamination of the

c,il.pt ral sPaces surrounding .the Design Space of the inquiryaroce::--'--e[tr,*gri th;tr"bG;Jar; i*mendana cogilex, whin Ecis and SDI are combined in
guii"J in{uitT'tfiil;h ih. ty"fiJ design .ingyrry prccess, the possibilities for the

Evolutiur of siia instiurtions alpear morc afiainable.

t
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Systems Design Inquiry for Social Evolution

*s,f;ffihs li )ffi,1$H#is;ffi*leiq$ffiffi'$
UoiEir ot gniltin g lystgms, urd 4) Planning-Trarst'qmatim-Implemeneum-

Thesc sago SfiJsigni"q,riti sho* 6 tt;ctat *p through the inqu5y !ro9T3
Gig#$. A=t}k-p*iie*ui;"tte t rge-yrg*T prorridcs somc-inrportant feedback o
il"r"rtitffi 

"f EiryASrystri tne;fu;-"tthtitP-"sttt tluoush * tnY#H;;h 3r3g;; dp HAS-caxr &*, ,tP9g thc SDI-to mginize, eraluatq aad r

pq*ry pr*rJi.i",'sDt ffiag ; r{i;r r*dporl #rs b 
-bcilEr 

unacrstind and

faeli66 the inquif process.. A trAD,.t oii;iiltaoa cogaged'*rffi}gr;"ffi
ildi *tll *t"ri tfioogt, the forn irrgo troccss agin and a8ain as it oo

itsef aod influctice its surrotrndings

Conclusion

the. p,rescnt circumstances.and global trelrds denrand a mry inrcgrat* iffi?tfl
institutionat Oesig" orA redesig_n. 

-The_combinatim of sclective cmt
iysrcms 

"ppr*rii; 
rp""inouy "Hes, sDJ;Ad EcS, is a &rivative bascd on simplicr

:Iiffi imfnffiri,IT'"tfffi'reli1$#ffi ;inHiffi
afrO a povcrfit tooi folr the sysrcms et/olutim of our saial u
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Figure 5

['HE SYSTEMS DESIGN JOURNEY OVER FOUR ffAGES
OF DESIGN TNQUIRY
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