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How Design and Cybernetics Reflect Each Other 

  

Ranulph Glanville 

 

 

Keynote address delivered by Ranulph Glanville at the RSD3 2014 Symposium Relating Systems 

Thinking & Design 3 on October 15, 2014 at the Oslo School of Architecture and Design. Transcript by 

Thomas Fischer, Timothy Jachna and Albert Mueller, with an introduction by Aartje Hulstein.  

 

Ranulph started off this talk mentioning that his dropping-in on, and participating in some of the 

preĐediŶg day’s workshops prompted him to re-think the talk. This involved revisiting his argument 

and writing new cards with notes, first in the evening and then again until we left our hotel in the 

morning. Ranulph was very pleased and surprised to find Thomas Fischer and Timothy Jachna in the 

lecture hall, setting up so the talk would be video-recorded (it is available on the YouTube channel of 

the American Society for Cybernetics
1
), with kind support from Birger Sevaldson. I remember the 

wonderful feeling we all had when Ranulph finished. It was one of the most concise arguments linking 

cybernetics and design he had ever given. Ranulph died on the 20
th

 of December, 2014. When Tom, 

Tim, Albert and I collaborated on this transcript in February, the memories came back to me. I 

realized that something was missing: Ranulph telling me he had to rework it. He used to say that 

words spoken in the presence of others are not the same as text written down in a transcript. It would 

have to be carefully transformed and revised, as he had done in the past with other talks. This time he 

did not have the time to do this. It might be an interesting experiment to imagine how Ranulph would 

have changed this transcript. Not being in a position to re-work this text as Ranulph would have done, 

we have made no such attempt. Nonetheless, we wish to make it clear this is what would have 

happened, had Ranulph had the time. We haǀe ŵerely added refereŶĐes to soŵe of RaŶulph’s oǁŶ 
writings and to texts of authors he mentions in the talk, hoping that this will facilitate others who 

study RaŶulph’s ǁork oŶ the iŶterseĐtioŶ of desigŶ aŶd ĐyďerŶetiĐs. 

 

Aartje Hulstein 

February 2015 

 

 

                                                            
1
 http://www.youtube.com/watch?v=tTN_9mJIWNw 
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I enjoyed yesterday afternoon, dropping in on a couple of the workshops, and I enjoyed it for a 

number of reasons. But one was that it helped me understand who was here, and so it caused me to 

go away and re-think everything that I was going to say today. 

 

I͛ll still pƌoďaďlǇ offeŶd eǀeƌǇoŶe ďeĐause ǁith thƌee sepaƌate gƌoups of iŶteƌest aŶd leǀels of 
undeƌstaŶdiŶg aŶd aƌeas of uŶdeƌstaŶdiŶg aŶd so oŶ Ǉou͛ƌe goiŶg to get soŵethiŶg ǁƌoŶg foƌ 
everyone at some point. And I may also offend you because I believe that things should be said as 

simply as you possibly can. In the Design Museum in London – in the old building, not the new one – 

theǇ paiŶted oŶ the ǁall a Ƌuote fƌoŵ BƌuŶo MuŶaƌi the ItaliaŶ desigŶeƌ ǁho said, ͞DesigŶ is 
siŵplifǇiŶg, Ŷot ĐoŵpliĐatiŶg͟. AŶd I thiŶk, Ǉou kŶoǁ, ǁheŶ ǁe aƌe faĐed ǁith the ĐoŵpleǆitǇ of the 
world there are essentially two sorts of approaches. My wonderful professor Gordon Pask had one 

approach, which was to grab everything and keep shoveling it in and to collect everything, and then 

saǇ he͛d got eǀeƌǇthiŶg. AŶd oŶe of the ƌeasoŶs that GoƌdoŶ aŶd I got oŶ so ǁell is that ǁe had such 

diffeƌeŶt stǇles ǁe didŶ͛t ƌeallǇ uŶdeƌstaŶd eaĐh otheƌ. AŶd so ŵǇ appƌoaĐh is to tƌǇ to stƌip it doǁŶ, 
aŶd I͛ll ƌeallǇ ďe happǇ ǁheŶ theƌe is ŶothiŶg to saǇ aďout ŶothiŶg, [laughteƌ fƌoŵ the audieŶĐe] aŶd 
that͛s a ǁaǇ of doiŶg eǀeƌǇthiŶg. “o I ŵaǇ appear to oversimplify. This is intentional and possibly 

offensive. 

 

Good. I ŶotiĐed that theƌe seeŵ to ďe ŵoƌe people heƌe ǁho use the ǁoƌd ͞sǇsteŵs͟ thaŶ 
͞ĐǇďeƌŶetiĐs͟, although ǇesteƌdaǇ theƌe ǁeƌe a lot of people usiŶg the ǁoƌd ĐǇďeƌŶetiĐs – it was 

really nice. I felt cozy and at home. But I thought that one of the things I should do is try to make a 

little difference between cybernetics and systems, or see if there is one. And then I should say a few 

words about cybernetics and systems, as the word that is used in the title here and used I think by 

the majority of people here. And then I would say a few words about design because I am sure that 

each of us means something different by it. So before I try to say that design and cybernetics are 

really the same thing – ǁhiĐh is ǁhat I͛ll eŶd up doiŶg iŶ a soƌt of liŵited ǁaǇ – ďefoƌe I saǇ that I͛d 
ƌeallǇ ďetteƌ eǆplaiŶ to Ǉou ǁhat I uŶdeƌstaŶd desigŶ to ďe iŶ as faƌ as I ĐaŶ, ďeĐause it ǁoŶ͛t ďe the 
same as many of you think. 

 

So, and it was always my intention to do this without slides. Carl Bass, who is the CEO of Autodesk, 

ǁas asked ǁhǇ he Ŷeǀeƌ used slides aŶd he said, ͞BeĐause if I use slides Ǉou look at the eǇe ĐaŶdǇ 
aŶd Ǉou doŶ͛t listeŶ to ǁhat I aŵ saǇiŶg.͟ “o I thiŶk slides, PoǁeƌPoiŶts aŶd so oŶ aƌe actually mostly 

very destructive and very distracting and they stop you from improvising, they absolutely pre-

program everything. It is very difficult to escape from their plodding continuity. And I rather like an 

Australian speechwriter called Don Watson who wrote a book called Weasel Words (Watson, 2004). 

This is a wonderful book of clichés from management jargon and such like. And in it he has both 

͞ďullet poiŶt͟ aŶd ͞PoǁeƌPoiŶt͟. Hŵŵŵ. AŶd he saǇs aďout PoǁeƌPoiŶt, ͞PoǁeƌPoiŶt is a ŵediuŵ 
for presentiŶg holidaǇ sŶaps aŶd foƌ pƌeseŶtiŶg asseƌtioŶs as if theǇ ǁeƌe aƌguŵeŶts͟, ďoth of ǁhiĐh 
seeŵ to ŵe to ďe tƌue. That͛s Ŷot to saǇ eǀeƌǇoŶe does this. I aŵ suƌe that eaĐh oŶe of Ǉou is 
amongst the wonderful team of exceptional people [laughter] and I know that some of you make 
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slides that aƌe so stuŶŶiŶglǇ ďeautiful that it͛s ǁoƌth haǀiŶg the eǇe ĐaŶdǇ ƌegaƌdless of theiƌ 
excellence. 

 

OK, so that͛s eŶough pƌeliŵiŶaƌǇ. Theƌe aƌe these tǁo ǁoƌds, aƌeŶ͛t theƌe, ĐǇďeƌŶetiĐs aŶd sǇsteŵs. 
And if you belong, if you go to the world of meetings of systems groups and cybernetics groups, 

Ǉou͛ll fiŶd theǇ͛ƌe ǀeƌǇ aŶtagoŶistiĐ ǀeƌǇ ofteŶ. I͛ǀe speŶt the last siǆ Ǉeaƌs ǁith the AŵeƌiĐaŶ “oĐietǇ 
for Cybernetics buddying up to the International Society for the Systems Sciences. We used to feel 

enormously threatened by each other. We used to think that each was trying to take over the other, 

aŶd it͛s Ŷot ŶeĐessaƌǇ to ďehaǀe like that. It͛s a soƌt of juǀeŶile ďehaǀioƌ. “o I ǁould like to look at 
these two words just briefly and try to find out whether it matters that there are two words or not. 

 

Cybernetics in its modern usage came about in 1948. A man called Norbert Wiener published a book 

called Cybernetics or Communication and Control in the Animal and the Machine (Wiener, 1948). 

About seven years later he published the second edition of a book called The Human Use of Human 

Beings (Wiener, 1954), which is actually the book he should have published first. And an enormous 

amount of the misunderstanding about cybernetics and systems would not have happened if Wiener 

had published that book first. Cybernetics is a mathematical, technical book, which makes 

cybernetics look like an engineering subject. The Human Use of Human Beings shoǁs that it͛s a ǁaǇ 
of thinking and a way of being in the world, which is a quite different sort of proposition. So, Wiener 

was sort of at fault there (Glanville, 2012a, p. 32). Nevertheless, he published this book and then a 

year later Ludwig von Bertalanffy published a book called General System Theory (von Bertalanffy, 

ϭϵϲϵͿ. I doŶ͛t thiŶk theƌe is aŶǇthiŶg ǀeƌǇ paƌtiĐulaƌ iŶ these dates ďut a lot of the aƌguŵeŶt aďout 
ĐǇďeƌŶetiĐs oƌ sǇsteŵs depeŶds oŶ people saǇiŶg: ͞We ǁeƌe fiƌst! We ǁeƌe fiƌst! You ǁeƌeŶ͛t! Go 
aǁaǇ! Hoƌƌiďle, Ǉou͛ƌe stealiŶg ŵǇ stuff!͟ Well, aĐtuallǇ ďoth of theŵ haǀe ďeeŶ aƌouŶd foƌ a ǀeƌǇ 
loŶg tiŵe. CǇďeƌŶetiĐs goes ďaĐk to Aƌistotle ǁho used the ǁoƌd, so that͛s tǁo aŶd a half thousaŶd 
years or so. And Aristotle, being Greek, used the Greek word in the Greek way, meaning helmsman 

or steersman: that is the person who sits at the back of the boat and gets it to the right place 

(Glanville, 1997, p. 7). And a system is, I mean if I talk about cybernetics I end up talking about 

cybernetic systems. So the two go together in that sort of sense. 

 

I think there is a difference between them. I think cybernetics tends to be more abstract and systems 

teŶds to ďe ŵoƌe pƌagŵatiĐ. But that doesŶ͛t seeŵ to ŵe to ďe a ƌeasoŶ foƌ sƋuaďďliŶg. AŶd iŶdeed 
a lot of the people at least in cybernetiĐs said it ƌeallǇ doesŶ͛t ŵatteƌ ǁhiĐh ǁoƌd Ǉou use. “o I͛ŵ 
goiŶg to use the ǁoƌd ĐǇďeƌŶetiĐs ǁheƌe Ǉou use the ǁoƌd sǇsteŵs, aŶd Ǉou͛ƌe goiŶg to use the 
word systems ǁheƌe I use the ǁoƌd ĐǇďeƌŶetiĐs. AŶd ǁe͛ƌe goiŶg to ŵeaŶ ŵoƌe oƌ less the saŵe 
thing. If there is a difference, I think the difference is – there is the one of abstract versus pragmatic 

or something like that – and there is I think a second useful difference, which is a differentiation 

made by a man called Charles François, a Belgian who lives in Argentina, who composed an 

extraordinary International Encyclopedia of Systems and Cybernetics (François, ϭϵϵϳͿ. You kŶoǁ, it͛s 
oŶe of those fiǀe huŶdƌed dollaƌ ďooks that Ǉouƌ liďƌaƌǇ ĐaŶ͛t affoƌd ďut it͛s a ǀeƌǇ eǆtƌaoƌdiŶaƌǇ 
book. And his position – and he is in a good position to have a position – is that cybernetics is the 
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dynamic complement of systems. Yesterday there were a number of diagrams around, very typical 

sort of systems diagrams with boxes here and here and here and here and arrows connecting them. 

You know, a typical systems thing. And François ǁould saǇ, ͞“Ǉsteŵs people aƌe iŶteƌested iŶ the 
ďoǆes aŶd ĐǇďeƌŶetiĐs people aƌe iŶteƌested iŶ the aƌƌoǁs.͟ AŶd that͛s Ƌuite possiďlǇ it. 

 

Good. That͛s got that out of the ǁaǇ, I thiŶk [laughteƌ]. EǆĐelleŶt. I͛ǀe also got ŵǇ Đaƌds [ǁith Ŷotes] 
out of order. I imagine that all of you ride a bicycle, drive a car, or steer a sailing boat. Would that be 

fair? All of you do something like that? Yeah. AŶd I iŵagiŶe that Ǉou͛ǀe doŶe soŵethiŶg like this: 
You͛ǀe looked stƌaight ahead aŶd said: ͞I doŶ͛t haǀe to adjust the haŶdle ďaƌs. I͛ŵ just goŶŶa go 
stƌaight ahead!͟ Oƌ the steeƌiŶg ǁheel, oƌ the tilleƌ. You͛ƌe just goŶŶa go stƌaight ahead, aŶd Ǉou͛ƌe 

goŶŶa go stƌaight doǁŶ that ƌoad, aŶd if Ǉou doŶ͛t ŵoǀe aŶǇthiŶg, ǁithiŶ aďout a huŶdƌed oƌ tǁo 
huŶdƌed ŵeteƌs Ǉou͛ƌe off the ƌoad. Yeah? If Ǉou doŶ͛t adjust the tilleƌ Ǉou͛ƌe Ŷo loŶgeƌ poiŶtiŶg to 
that lighthouse, ďut Ǉou͛ƌe poiŶtiŶg to soŵe fishiŶg hut over there (Glanville, 1997). You all know this 

eǆpeƌieŶĐe. “teeƌiŶg is a diffiĐult thiŶg to do. You ĐaŶ͛t just poiŶt soŵethiŶg ďeĐause the ǁoƌld is full 
of suƌpƌises aŶd eƌƌoƌs aŶd thiŶgs that doŶ͛t Ƌuite ǁoƌk as ǁe thiŶk theǇ do, that doŶ͛t Ƌuite ŵatĐh 
the ŵodel ǁe haǀe of hoǁ the ǁoƌld is. Yeah? “o, ǁheŶ ǁe steeƌ ǁe doŶ͛t just poiŶt soŵeǁheƌe aŶd 
go. We all the tiŵe haǀe ǁaǇs of adjustiŶg ǁhat ǁe͛ƌe doiŶg. We͛ƌe all the tiŵe aĐĐoŵŵodatiŶg foƌ 
little errors that come about for all sorts of reasons, and theǇ͛ƌe Ŷot ƌeallǇ iŵpoƌtaŶt ďut I suppose 
most of all they come around because models of the world are not the world. So our imagination of 

hoǁ the ǁoƌld ǁoƌks is Ŷot hoǁ the ǁoƌld ǁoƌks. It͛s ouƌ iŵagiŶatioŶ of it. AŶd I doŶ͛t ǁaŶt to get 
iŶto ͞Hoǁ does the ǁoƌld ǁoƌk, hoǁ do ǁe kŶoǁ?͟, that soƌt of thiŶg – I am trying to avoid that. 

 

“o, ǁhat ĐǇďeƌŶetiĐs is ďased oŶ is tǁo ǀeƌǇ suƌpƌisiŶg thiŶgs. Fiƌst of all, it͛s ďased oŶ eƌƌoƌ. 
CǇďeƌŶetiĐs is the suďjeĐt that saǇs, ͞We aĐĐept that eƌƌoƌ is eŶdeŵiĐ. Theƌe is alǁaǇs eƌƌoƌ.͟ The 
question is not to eradicate error, but how do we manage error, how do we live with error? Because 

there is always error (Glanville, 2007, p. 1181). And of course one of the ways we live with error is we 

turn it into opportunity. That͛s a ƌeallǇ good ǁaǇ of liǀiŶg ǁith eƌƌoƌ. The otheƌ thiŶg aďout 
ĐǇďeƌŶetiĐs is that it͛s ƌespoŶsiǀe. CǇďeƌŶetiĐs doesŶ͛t iŶitiate, it ƌespoŶds to situatioŶs ǁe fiŶd 
ouƌselǀes iŶ. “o, I͛ŵ steeƌiŶg this path, I fiŶd that I aŵ Ŷo loŶgeƌ poiŶtiŶg ǁheƌe I thought I would be 

poiŶtiŶg ďeĐause theƌe͛s ďeeŶ a gust of ǁiŶd oƌ theƌe͛s a little ďit of fuŶŶǇ stuff goiŶg oŶ iŶ the sea, 
or whatever it is, and I have to adjust. I respond to that change in situation and adjust and we 

continue. 

 

Now, the form of this process – ǁell, the Ŷaŵe giǀeŶ to it usuallǇ is ͞feedďaĐk͟. I doŶ͛t happeŶ to like 
to ǁoƌd feedďaĐk ďeĐause it suggests that it is soŵethiŶg ǀeƌǇ tiŶǇ that͛s goiŶg ďaĐk to soŵethiŶg 
that͛s soƌt of ďig aŶd ĐhuŶkǇ. “o, I pƌefeƌ the ǁoƌd ĐiƌĐulaƌitǇ, ďeĐause ĐǇďernetic systems are not 

sǇsteŵs that aƌe iŶteƌested iŶ eŶeƌgǇ. TheǇ͛ƌe iŶteƌested iŶ iŶfoƌŵatioŶ. AshďǇ, ‘oss AshďǇ, ǁho ǁas 
one of the great founding fathers of cybernetics and who wrote what is still the best introductory 

book to the subject, the astonishing Introduction to Cybernetics (Ashby, 1956). And he reminded us in 

that ďook that ĐǇďeƌŶetiĐ sǇsteŵs aƌe Ŷot suďjeĐt to the laǁs of phǇsiĐs, to eŶeƌgetiĐs, theǇ͛ƌe 
suďjeĐt to the laǁs of iŶfoƌŵatioŶ, so theǇ͛ƌe ĐoŶĐeƌŶed ǁith ŵessages. AŶd ǁhat I get ǁhen I am 
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steeƌiŶg is I see that I͛ŵ goiŶg ǁƌoŶg, aŶd seŶd a ŵessage to adjust the tilleƌ. “o theƌe is a ĐiƌĐulaƌitǇ 
theƌe: I ǁaŶt to go soŵeǁheƌe aŶd I seŶse ǁhetheƌ I aŵ still goiŶg theƌe aŶd if I͛ŵ Ŷot I adjust 
something and I am going there again. 

 

Let me switch examples to another very common, very simple cybernetic system: the thermostat. 

We all kŶoǁ the theƌŵostat, thaŶk goodŶess foƌ it. AŶd look, theƌe͛s oŶe oǀeƌ theƌe [poiŶts to 
thermostat controller on the wall across the room]. You see that white thing there on the wall? I 

thiŶk that͛s pƌoďaďlǇ a theƌŵostat. Noǁ, ǁe all kŶoǁ the theƌŵostat. You set it to a paƌtiĐulaƌ 
temperature and when the room gets a bit cold – ͚Đause ǁe͛ƌe iŶ Đold ĐouŶtƌies, aƌeŶ͛t ǁe? – it turns 

on some central heating device, a furnace, some hot air, some warm water, whatever it is, a bit of 

eleĐtƌiĐitǇ heatiŶg ǁiƌes iŶ the flooƌ, hoǁeǀeƌ it͛s doŶe, aŶd the spaĐe iŶ the ƌooŵ heats up uŶtil it 
exceeds the temperature that we have set and then it turns things off. And that is clearly a circular 

sǇsteŵ. Theƌe aƌe tǁo ĐoŵpoŶeŶts; theƌe͛s a sǁitĐh oŶ the ǁall aŶd theƌe͛s a heat supplǇ sǇsteŵ 
aŶd oŶe ĐoŶtƌols the otheƌ, doesŶ͛t it? “o, Ǉou͛d all agƌee that the sǁitĐh ĐoŶtƌols the fuƌŶaĐe aŶd 
ǁhat haǀe Ǉou. AŶd Ǉou͛d aĐtuallǇ ďe ǁƌoŶg to agree, because you have to say to yourself well, what 

is it that controls the switch? And the answer is the furnace providing the hot air or whatever, yeah, 

the furnace heating the room (Glanville, 1997; 2000). And that says that in a circular system things 

like control are not as we have thought of them one thing controlling another. The control is caught 

by the interaction of the two components balancing each other, and each is the controller of the 

otheƌ. It͛s a ǀeƌǇ stƌaŶge ĐoŶĐept, this. WheŶeǀeƌ I iŶtƌoduĐe it to people theǇ͛ƌe ǀeƌǇ shoĐked: 
͞What do Ǉou ŵeaŶ the fuƌŶaĐe is… that sǁitĐh is ĐoŶtƌolliŶg thiŶgs!͟ AŶd I͛ǀe haǀe alǁaǇs 
wondered why we position things in this sort of power relationship, this linear thing about control, 

and someone suggested to me that it was actually because we think of the energy (Glanville, 2002, p. 

ϰͿ. AŶd that͛s the ƌeasoŶ I doŶ͛t like to use feedďaĐk as the ǁoƌd, ďut use ĐiƌĐulaƌitǇ ďeĐause 
feedback sort of has that energy notion in it. 

 

OK, now let me suggest that we change a word here, and instead of talking about the switch 

͞ĐoŶtƌolliŶg͟, let ŵe talk aďout the sǁitĐh ͞oďseƌǀiŶg.͟ OďseƌǀiŶg is also a ǁoƌd I aŵ tƌǇiŶg to get ƌid 
of at the ŵoŵeŶt ďut I͛ll use it ďeĐause eǀeƌǇoŶe kŶoǁs it. AŶd ǁhat the sǁitĐh does is it observes 

the eŶǀiƌoŶŵeŶt. Yeah, Ǉou͛d pƌoďaďlǇ thiŶk that ǁas OK. IŶ the sĐieŶtifiĐ seŶse it oďseƌǀes the 
environment. You might find it hard to think of the furnace observing the environment, but it sort of 

does. But what I think is interesting is that in a ĐiƌĐulaƌ sǇsteŵ ǁe͛ƌe talkiŶg Ŷot aďout oŶe thiŶg 
oďseƌǀiŶg the otheƌ, ďut ďoth oďseƌǀiŶg eaĐh otheƌ. Noǁ I͛d like Ǉou to thiŶk of this sǇsteŵ: Heƌe is 
ŵǇ sǁitĐh aŶd heƌe is ŵǇ fuƌŶaĐe. I͛d like to shƌiŶk these doǁŶ, put a ďoǆ aƌouŶd theŵ aŶd tƌeat 
them as oŶe, so theƌe ǁe aƌe, that͛s the ǁhole of this, just hold that in theƌe, aŶd I͛d like to ask Ǉou 
this question: Here I am as an observer, and I want to observe this thing what happens to be a 

theƌŵostatiĐ sǇsteŵ ǁhiĐh ǁe͛ǀe ďeeŶ talkiŶg aďout. Noǁ, this thermostatic system is observing 

circularly, yeah? What I want to know is, how should I observe this system? Well, the traditional way 

ǁould ďe I͛d soƌt of staŶd aďoǀe it aŶd look at it, Ŷot touĐh it, of Đouƌse, haǀe Ŷo effeĐt oŶ it, of 
course, be completely objective and repeatable, of course, be a non-oďseƌǀeƌ, of Đouƌse. AŶd I͛d do 
this and look down on this thing and record what happened here. Well, there may be something a bit 

silly in that position, in thinking you can do that. But science has managed to do it very, very 
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effectively, and every one of us who got here depended on science doing this, and what it gave us to 

eŶaďle us to get heƌe. “o, Ǉou kŶoǁ, it͛s Ŷot a thiŶg to ďe disŵissiǀe of, aŶd it͛s doŶe it, Ǉou kŶoǁ, foƌ 
as long as there has been sĐieŶĐe, ďut let͛s just pƌeteŶd it͛s fouƌ huŶdƌed Ǉeaƌs. 

 

Now, in 1968 Margaret Mead, who was an anthropologist – if Ǉou doŶ͛t kŶoǁ ǁho Mead ǁas, look 
her up – but one of the things that she did is she was the first anthropologist to put into practice the 

notion that the observer of a group of people should not stand aside and be the traditional scientific 

observer, but should engage with those people in order to find out how they lived and what their 

values were and so on. In other words, she should consult them and be a part of their life. And she 

talked to the AŵeƌiĐaŶ “oĐietǇ foƌ CǇďeƌŶetiĐs ;Mead, ϭϵϲϴͿ aŶd said: ͞Hoǁ aďout Ǉou guǇs aƌe 
ĐoŶsisteŶt? Hoǁ aďout, Ǉou͛ǀe leaƌŶed ĐeƌtaiŶ thiŶgs Ǉou Đall ĐǇďeƌŶetiĐs, hoǁ aďout Ǉou applǇ 
those to yourself? How about, as a society, you study societies, you tell societies how they ought to 

ďe shaped, Ǉou͛ǀe got ideals and so on – hoǁ aďout Ǉou applǇ it to Ǉouƌselǀes?͟ We Ŷeǀeƌ did. I 
spent the last six years trying to get us to apply a bit more cybernetics to our society (Glanville, 

ϮϬϬϰͿ. AŶd it ǁasŶ͛t the fiƌst tiŵe she said this eitheƌ. “o it fell oŶ deaf eaƌs. But it didŶ͛t Ƌuite fall oŶ 
deaf ears. What she was asking was that cybernetics behaved in a way that was somehow consistent 

with itself. A self-consistency. 

 

Noǁ, let͛s go ďaĐk. Heƌe is ŵǇ theƌŵostatiĐ sǇsteŵ. It͛s got a sǁitĐh aŶd heat supplǇ aŶd theǇ͛ƌe 
communicating in a circularity like that, and I had switched the word control to observe, just for 

convenience. Here I am observing it from above. Now, isŶ͛t theƌe aŶ iŶĐoŶsisteŶĐǇ iŶ heƌe? IsŶ͛t ŵǇ 
oďseƌǀatioŶ iŶ heƌe ĐiƌĐulaƌ? AŶd Ǉet, I aŵ tƌǇiŶg to staŶd aďoǀe this aŶd pƌeteŶd I haǀeŶ͛t leaƌŶed 
aďout ĐiƌĐulaƌ sǇsteŵs? “o ǁhat Mead said ǁas ͞OK, hoǁ aďout ǁe tƌeat this iŶ the saŵe ǁaǇ as ǁe 
treat this? Hoǁ aďout this oďseƌǀeƌ is iŶ a ĐiƌĐulaƌ ƌelatioŶship ǁith ǁhat it͛s eǆaŵiŶiŶg?͟ “o Ŷoǁ Ǉou 
haǀe the saŵe foƌŵ of sǇsteŵ. You͛ǀe got tǁo iteŵs iŶ a ĐiƌĐle, iŶ heƌe – I͛ǀe put a ďoǆ aƌouŶd theŵ 
and treat them as one – here is another observer and now these two are in the same sort of circle. 

And that was the origin of what is called second order cybernetics, which is the attempt to bring 

cybernetics into a form of consistency, but also to recognize that the observer is not optional. That to 

iŵagiŶe… HeiŶz von Foerster, who is credited with having originating second order cybernetics, said, 

͞OďjeĐtiǀitǇ is a suďjeĐt͛s delusioŶ that oďseƌǀiŶg ĐaŶ ďe doŶe ǁithout hiŵ oƌ heƌself͟ ;PoeƌkseŶ, 
2004, p.3). 

 

So, let me move on to design. This is all about the magic number two. The word design is extremely 

diffiĐult ďeĐause it has ǀeƌǇ ŵaŶǇ ŵeaŶiŶgs. OŶe of the ŵeaŶiŶgs that peƌhaps soŵe of Ǉou doŶ͛t 
kŶoǁ is the ŵeaŶiŶg ǁheŶ ǁe saǇ, ͞He had desigŶs oŶ heƌ,͟ ŵeaŶiŶg he ǁaŶted to get heƌ iŶto ďed 
[laughter]. Perfectly oƌdiŶaƌǇ EŶglish. It ŵaǇ Ŷot ďe aĐĐeptaďle ďut it͛s peƌfeĐtlǇ Ŷoƌŵal. I have to be 

ǀeƌǇ Đaƌeful heƌe. Foƌgiǀe ŵe, I͛ŵ just aŶ EŶglishŵaŶ – and I am not even that! The Dutch and 

GeƌŵaŶs didŶ͛t ƌeallǇ haǀe ǁoƌds foƌ desigŶ aŶd theǇ iŶǀeŶted theŵ aŶd I loǀe the Dutch 

vormgeving, giving form to things. The Germans use the word Gestalt, Gestaltung and I love that, 

too. It͛s aďout ǁholes, it͛s aďout ŵakiŶg Đoŵplete, this soƌt of thing, it͛s ǁoŶdeƌful ;GlaŶǀille, ϮϬϬϵa, 
footnote 8)! For the English, the word design came into English in about 1480 according to Eduardo 
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Côrte-Real (2010) and it came in two forms, both from Italian. One was designare and one is 

disegnare. By the way, I discovered I gaǀe ǁhat I Đalled aŶ ͞eǆauguƌal leĐtuƌe͟ at UCL ;GlaŶǀille, 
2010b). So, I left it for so long to give my professorial inaugural lecture that I was just about to leave. 

So, exaugural seemed like a better word. And I wanted to talk about the way in which human beings 

fiŶd patteƌŶs aŶd I phoŶed up ouƌ pƌofessoƌ of LatiŶ aŶd said, ͞You kŶoǁ homo sapiens, all that sort 

of thing. How would you translate man, the pattern-fiŶdeƌ?͟ “he thought a ŵoŵeŶt aŶd said homo 

designans. IsŶ͛t that ŶiĐe? PatteƌŶ fiŶding is designing in Latin (Glanville, 2010a, p. 104)! So, there are 

these two words designare and disegnare, one means drawing, one means designating. And they 

Đaŵe iŶto EŶglish at the saŵe tiŵe aŶd got soƌt of ĐoŶfused. “o that͛s the fiƌst tǁo. 

 

The second two is that the word design is a noun and a verb and we get very confused by this. I think 

for people who do designing, designing is a verb. And for people who assess designing, which is most 

ƌeseaƌĐheƌs, desigŶ is a ŶouŶ. AŶd ǁe͛ƌe Ŷot talkiŶg aďout the same thing (Glanville, 1999, p. 81). So I 

ǁould thƌoǁ aǁaǇ ŵost desigŶ ƌeseaƌĐh… ssshh… doŶ͛t tell aŶǇoŶe! [laughteƌ] I͛ŵ supposed to ďe a 
professor of it – soŵehoǁ. I thiŶk it͛s ƌeallǇ iŵpoƌtaŶt ǁe uŶdeƌstaŶd this, that ǁe get ĐoŶfused 
aďout ǁhetheƌ ǁe͛ƌe talking about a means of doing something, a way of behaving, an activity, or 

ǁhetheƌ ǁe͛ƌe talkiŶg aďout the outĐoŵe of that aĐtiǀitǇ. AŶd foƌ ŵe, Ǉou kŶoǁ, a lot of desigŶ 
research is about assessing the outcome of a design activity, and the problem for me is that being 

told it͛s Ŷot good oƌ Ŷot good eŶough, I kŶoǁ that, I͛ŵ a desigŶeƌ, that͛s ǁhat I kŶoǁ. The ǁoƌld I liǀe 
in is the world of not being right but being good enough, I hope, which of course is very optimistic 

because it always leaves room foƌ iŵpƌoǀeŵeŶt. “o, it͛s Ŷot aďout peƌfeĐtioŶ. But if I͛ŵ told it͛s Ŷot 
peƌfeĐt ǁhat I ǁaŶt to kŶoǁ is, ͞Hoǁ do I ŵake it ŵoƌe peƌfeĐt?͟ That͛s the thiŶg that I ǁaŶt as a 
desigŶeƌ. I doŶ͛t ǁaŶt to ďe told it͛s Ŷot Ƌuite ƌight. I kŶoǁ that. What I ǁaŶt to kŶow is how to make 

it ďetteƌ. AŶd that͛s ǁhat ŵost desigŶ ƌeseaƌĐh doesŶ͛t tell ŵe at all. It just disappoiŶts ŵe. 

 

The third pair I want to talk about is the art school and the engineering university. We have in the UK 

two different traditions that started let͛s saǇ aƌouŶd aďout ϭϴϱϬ. This is a ĐoŵpletelǇ iŶĐoƌƌeĐt date, 
ďut theŶ I͛ŵ a desigŶeƌ, so it͛s good eŶough foƌ ǁhat I ǁaŶt [laughteƌ]. AŶd theƌe aƌe tǁo Ƌuite 
different approaches and quite different traditions as to how you act in the world and so on. And I 

think that the art school approach is interested in novelty and accepts the notion of good enough 

and is concerned with practice, and the university approach gives us a research tradition, and a very 

good one, and is concerned with efficiency and bestness. These are quite, quite different approaches 

aŶd ǁe teŶd to haǀe people ďattliŶg aŶd saǇiŶg, ͞Well, I͛ŵ the oŶlǇ oŶe ǁho is ƌight!͟ I thiŶk 
histoƌiĐallǇ it͛s the aƌt sĐhool lot ǁho aƌe ƌight, ǁhiĐh is the lot I happeŶ to soƌt of sit ǁith. That͛s 
where I feel comfortable. But we have these two different ways and they involve very different 

aspiƌatioŶs aŶd ǁaǇs of thiŶkiŶg, aŶd I thiŶk that ǁe Ŷeed to keep this at least iŶ ŵiŶd. I doŶ͛t thiŶk 
ǁe ǁill eǀeƌ ƌesolǀe the diffeƌeŶĐe, aŶd I doŶ͛t thiŶk ǁe have to. What we have to do is, just as the 

cyberneticians have to be nice about systems, and the systematists have to be nice about 

cybernetics, so the university engineer designers have to be nice about the art school designers, and 

the art school designers have to be nice about the university engineering designers. We have to learn 

each has a strength and each has something to give us. 
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The last thing I want to say in this sort of sense about design is that for me the earliest definition I 

know of design, iŶ the WesteƌŶ ǁoƌld at least, ƌeŵaiŶs the ďest, aŶd it is Vitƌuǀius͛. AŶd Vitƌuǀius iŶ 
his Ten Books on Architecture (Vitruvius, 1960), ǁhiĐh didŶ͛t ŵeaŶ ďuildiŶgs – he meant things like 

ǁateƌ ĐloĐks aŶd ǀiaduĐts aŶd all soƌts of thiŶgs so it͛s ŵuĐh ŵoƌe about design than about 

architecture as we know it as a particular form of designing. Incidentally, the RCA, until I joined the 

staff of Innovation Design Engineering, when they got their masters students each year they divided 

them into two categories: designers and non-designers – because we take in a lot of non-designers 

and knock them into design shape pretty fast – but the non-desigŶeƌs ǁeƌe people fƌoŵ ŵediĐiŶe… 
we had someone who is a quantum gravity physicist, we have all sorts of weird people. And until I 

got there, architects were within the non-desigŶeƌs! AŶd I looked at the guǇs aŶd I said, ͞We ǁeƌe 
designing eight thousand years before you were – stop ďeiŶg sillǇ!͟ Oh, aŶǇǁaǇ! “o, Vitƌuǀius gaǀe us 
three elements: The first is firmitas, which means being well constructed, being well-made. The 

second was utilitas: functional, serving its purpose. And the last was venustas, which gets translated 

into English as delight, which I think is a very nice word, much better than beauty or something like 

that.
2
 AŶd I thiŶk that ǁe͛ƌe Ŷot desigŶiŶg uŶless ǁe haǀe delight. I thiŶk that it͛s delight ǁhiĐh is the 

thing which is difficult and which brings the difference between being a human and being a machine. 

And while I am very interested in machines which bring liberty to us, which I think they can do 

(Glanville, 1992), I am not at all interested in humans who are being machines – unless they are in 

some really nice play. 

 

So, for me there is one extraneous thing about design which I consider to be enormously important 

aŶd it is this, that… You kŶoǁ hoǁ it is, ǁe aƌe pƌeseƌǀiŶg eǀeƌǇ ďug ǁe ĐaŶ fiŶd iŶ the AŵazoŶ? AŶd 
you know that we might tread on something that was the last of that type, and it might at some 

stage in the future be helpful to us and give us some medicine or something. It is a major concern. I 

fiŶd it stƌaŶge that ǁe͛ƌe Ŷot iŶteƌested iŶ diffeƌeŶt ǁaǇs of thiŶkiŶg. That ǁe oŶlǇ, or we have a 

tendency, to want to preserve only one way of thinking. And for me one of the things which is 

enormously important about design is design gives us a different way of looking at and solving the 

thiŶgs ǁe Đall pƌoďleŵs. AŶd foƌ that ƌeasoŶ aloŶe it͛s eŶoƌŵouslǇ iŵpoƌtaŶt. It happeŶs that it 
works. It happens that it does all sorts of wonderful things, but eveŶ if it didŶ͛t it ǁould ďe ǁoƌth 
pƌeseƌǀiŶg. “o, I just slipped that iŶ ďeĐause I thiŶk it͛s iŵpoƌtaŶt that ǁe uŶdeƌstaŶd that ǁe should 
be valuing design in this way. 

 

OK, I am going to talk in fact about conversation, and conversation is the bridge between cybernetics 

and design (Glanville, 2007a). Just think about a conversation a moment. You know a minimal 

ĐoŶǀeƌsatioŶ is soƌt of ďetǁeeŶ tǁo people isŶ͛t it? It is diffiĐult to iŵagiŶe it ďetǁeeŶ oŶe peƌsoŶ. 
AĐtuallǇ, Ǉou ĐaŶ, aŶd I͛ll do that iŶ a ŵoŵeŶt. But, conversations are between two people and, you 

                                                            
2
 Vitruvius declares: Haec autem ita fieri debent ut habeatur ratio firmitatis utilitatis venustatis. firmitatis 

erit habita ratio, eum fuerit fundamentorum ad solidum depressio et quaque e materia copiarum sine 
avaritia diligens electio, utilitatis autem, eum emendata et sine inpeditione usus locorum dispositio et ad 

regiones sui euiusque generis apta et commoda distributio, venustatis vero eum fuerit operis species grata et 
elegans membrorumque commensus iustas habeat symmetriarum ratiocinationes. (Vitruvius, 1867, p. 15) 
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kŶoǁ, just thiŶk of goiŶg doǁŶ to the puď oŶe eǀeŶiŶg aŶd, Ŷo to the Đafé, so ǁe͛ƌe Ŷot usiŶg ŵuĐh 
in the way of mind-altering drugs and things of that sort, and we chat with someone and at the end 

of the eǀeŶiŶg ǁe͛ƌe talkiŶg aďout soŵethiŶg, ǁe ĐaŶ͛t eǀeŶ ƌeŵeŵďeƌ aŶǇthiŶg aďout hoǁ ǁe got 
there. How did I start here and how did we end up here? Conversation has an extraordinary sort of 

slippage in it. Now, conversation is a way of being with someone else, of communicating, in which we 

doŶ͛t aĐtuallǇ haǀe to Đlaiŵ ǁe uŶdeƌstaŶd the saŵe thiŶg. It is ǀeƌǇ diffiĐult, this ƋuestioŶ of ǁheƌe 
meaning lies and what understanding is and whether words have meanings and so on. But for me, 

without sort of dressing up aŶ aƌguŵeŶt oŶ this, ŵeaŶiŶg is iŶ ŵǇ head aŶd Ǉouƌ head aŶd ǁhat͛s iŶ 
Ǉouƌ head aŶd ǁhat͛s iŶ ŵǇ head is ĐoŵpletelǇ diffeƌeŶt. TheǇ͛ƌe aďsolutelǇ uŶaǀailaďle to eaĐh 
other (Glanville, 2000). And just think about it. If you wish to communicate unequivocally and 

uŶaŵďiguouslǇ usiŶg ǀeƌďal laŶguage, ǁhat Ǉou do is Ǉou joiŶ the ŵilitaƌǇ aŶd Ǉou͛ƌe ďullied foƌ 
three months to become an automaton, which responds absolutely and immediately and 

ŵeĐhaŶiĐallǇ to ĐeƌtaiŶ ĐoŵŵaŶd ǁoƌds. You just do ǁhat Ǉou͛ƌe told (Glanville, 1995). It takes three 

months to knock the individuality out of us and to turn us into that sort of a machine. I see this as 

ďeiŶg aŶ iŶdiĐatioŶ that laŶguage ĐaŶ͛t ǁoƌk as a Đode ǁithout us doiŶg a lot of ǁoƌk oŶ it. AŶd if it 
doesŶ͛t ǁoƌk as a Đode, aŶd if ŵeaŶiŶg isŶ͛t iŶ the ǁoƌds ďut is ŵade ďǇ the listeŶeƌ, theŶ hoǁ do ǁe 
communicate? 

 

Well, we have developed this thing called a conversation in which one of us says something and the 

other one listens and then says something in response. It ŵight ďe, Ǉou kŶoǁ, I ŵight saǇ, ͞tƌee͟, 
aŶd Ǉou ŵight saǇ ďaĐk to ŵe, ͞aƌďoƌ͟, aŶd I͛d saǇ, ͞Yeah, Ǉeah, that͛s aďout the ƌight soƌt of idea.͟ 
And we can go on in parallel without actually knowing what the other thinks, but knowing that the 

otheƌ͛s ƌesponse to us gives us something that is close enough in our understanding to what we first 

said, that ǁe ĐaŶ saǇ, ͞Yeah, theǇ uŶdeƌstaŶd.͟ ;GlaŶǀille, ϮϬϬϳď, pp. ϯϳϲff.Ϳ. AŶd so ǁe haǀe this 
sort of slippery thing that moves along like this, parallel and sometimes falling apart. Sometimes you 

saǇ, ͞Just stop. I ĐaŶ͛t uŶdeƌstaŶd Ǉou.͟ We haǀe all the tiŵe iŶ a ĐoŶǀeƌsatioŶ a ŵeta-conversation 

going on, which is a commentary on the conversation. And we have a sort of substratum, which is the 

thing the conversation is about. And we can start talking and instead of the substratum being hidden, 

ǁe ĐaŶ saǇ, ͞Let͛s talk aďout ǁhat this ĐoŶǀeƌsatioŶ is aďout͟, aŶd go doǁŶ, aŶd ǁe go up to talk 
aďout hoǁ it is ǁe͛ƌe thiŶkiŶg the ĐoŶǀeƌsatioŶ is goiŶg. “o theƌe aƌe thƌee leǀels. Noǁ, ǁhat͛s 
interesting about a conversation then is that we assume two different sets of understandings, and 

we assume that we can participate in this, be one of the people with one of the sets of 

understandings, and that what we get from someone else is not what we offered, but something 

ǁhiĐh is theiƌ ǀeƌsioŶ, oƌ ǁhat ǁe hope is theiƌ ǀeƌsioŶ of it, aŶd that͛s alǁaǇs goiŶg to ďe a little ďit 
diffeƌeŶt. It͛s alǁaǇs goiŶg to ďe a little ďit diffeƌeŶt. AŶd that͛s ǁhǇ Ǉou ĐaŶ͛t haǀe a ĐoŶǀeƌsatioŶ 
when you just parrot each other. So if you just imitate someone back – have you ever tried having a 

ĐoŶǀeƌsatioŶ like that? Yeah, Ǉou soƌt of do it as a kid, doŶ͛t Ǉou? AŶd kids ǁill do it to Ǉou. Who ǁas 
– there was a lady with a baby, yes, someone back there. But there is also a pram here. You wait! 

[laughter] So, now a conversation is actually a circular activity. It involves me saying something and 

you saying something and me saying something and you saying something. Sometimes it involves me 

saǇiŶg, ͞Hold oŶ! Let͛s go ďaĐk, do I uŶdeƌstaŶd this?͟ aŶd so oŶ. But esseŶtiallǇ it͛s a ĐiƌĐulaƌ aĐtiǀitǇ 
like this, and it has two participants. Tick – tock – tick – tock – tick – tock (Glanville, 2009a, pp. 182 

ff.). 
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Fine, how about if you had a conversation ǁith Ǉouƌself? Hoǁ ǁould Ǉou do that? OK, it͛s too ŵaŶǇ 
people to ask the audieŶĐe a ƋuestioŶ. That͛s ǁhǇ I didŶ͛t ask Ǉou to aĐtuallǇ do that steeƌiŶg thiŶg. 
OK, well, how many of you think you are always only the same one person? We have sort of heads 

noddiŶg aŶd, Ǉeah, aŶd ŵaǇďe ǁe ĐaŶ get ĐoŶfused heƌe ͚Đause half of Ǉou ǁould ďe Gƌeek, Ǉou͛d ďe 
doing it the other way around [laughter]. Yes, absolutely. There was a wonderful ad on TV with a guy 

being, acting furious and being terribly nice to a hairdresser, so anyway, sorry. I just had this image. 

 

We, ǁheŶ ǁe go hoŵe ǁe͛ƌe a diffeƌeŶt peƌsoŶ thaŶ ǁheŶ ǁe͛ƌe at ǁoƌk. We haǀe ŵoƌe thaŶ oŶe 
way of being in all of us. And so we can hold a conversation with ourselves by recognizing that there 

is more than one peƌsoŶa ǁithiŶ us. This isŶ͛t a ŵatteƌ of split ďƌaiŶ oƌ sĐhizophƌeŶia oƌ aŶǇthiŶg of 
that soƌt. It͛s just siŵplǇ hoǁ ǁe aƌe iŶ the ǁoƌld. We͛ƌe Ŷot oŶe peƌsoŶ. We aƌe ŵaŶǇ people aŶd 
we fit together. This, I mean, a lot of people have said this in different ways. My cybernetics 

professor was one of them. And he was also a person who spent a lot of time formulating how 

conversation works (Pask, 1976). 

 

OK, I can also do it in this way: I can have a piece of paper and I can make a mark and go away and 

come back and look at it later. And you know what happens when you draw on something and you 

Đoŵe ďaĐk aŶd look at it lateƌ? It looks diffeƌeŶt thaŶ Ǉou thought Ǉou͛d dƌaǁŶ it. “o, iŶ a seŶse, the 
pieĐe of papeƌ is haǀiŶg a ĐoŶǀeƌsatioŶ ǁith Ǉou, aŶd Ǉou͛ƌe taking two roles: the person who draws, 

the person who looks, the person who draws, the person who looks. For me, this activity, this thing 

of holding a conversation with yourself, usually through paper and pencil, is what is at the center of 

designing. This, for me, is the act that makes design design. This – without this you are not doing 

desigŶ, Ǉou aƌe doiŶg pƌoďleŵ solǀiŶg. AŶd the thiŶg ǁhiĐh is ŵagiĐal aďout this is eǆaĐtlǇ ǁhat͛s 
magical about the conversation where you end up talking about something Ǉou͛ǀe Ŷo idea hoǁ Ǉou 
Đaŵe to ďe talkiŶg aďout it, Ǉou kŶoǁ, at the eŶd of the eǀeŶiŶg. What͛s a ŵiƌaĐle is that Ǉou ĐaŶ 
ŵake a ŵaƌk oŶ a pieĐe of papeƌ aŶd see it diffeƌeŶtlǇ thaŶ Ǉou ŵeaŶt it. Oƌ soŵetiŵes Ǉou doŶ͛t 
kŶoǁ ǁhat Ǉou͛ƌe doiŶg. Youƌ haŶd is just moving, you know, and you come back and you look, and 

Ǉou saǇ, ͞Oh, ǁhat ǁould happeŶ if…?͟ AŶd Ŷoǁ Ǉou͛ƌe desigŶiŶg ;GlaŶǀille, ϭϵϵϵ, p. ϴϴͿ.  

 

And this is for me at least a major source of novelty in designing, that because there is always this 

difference between personae, between marking and viewing, between two people. Because there is 

always this difference there is always this potential not to look at it as an error, but to look at it as an 

opportunity.  

 

And I think that what designers do is they make errors that are opportunities. They hold 

conversations with themselves, and it is through this that they manage to do something which is 

Ƌuite, Ƌuite ŵagiĐal, ǁhiĐh is to fiŶd the Ŷeǁ. AŶd it is thƌough this that desigŶeƌs ͞solǀe pƌoďleŵs͟ – 

but theǇ doŶ͛t! What desigŶeƌs do is theǇ go oŶ a soƌt of ǁaŶdeƌ thƌough the foƌest aŶd fiŶd a 
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ďeautiful plaĐe to sit doǁŶ aŶd saǇ, ͞That͛s ǁhǇ I ǁeŶt oŶ this ǁalk todaǇ!͟ ;GlaŶǀille, ϮϬϬϳ, p. ϭϭϳͿ. 
It͛s that soƌt of thiŶg that Ǉou fiŶd soŵethiŶg aŶd Ǉou saǇ, ͞That͛s it!͟ It doesŶ͛t ŵeaŶ that Ǉou͛ƌe Ŷot 
dealiŶg ǁith the fuŶĐtioŶal aspeĐt of thiŶgs. It doesŶ͛t ŵeaŶ that Ǉou͛ƌe Ŷot dealiŶg ǁith ǁell-
madeness. It just means that you leave room for the delight for yourself of making something that 

Ǉou haǀeŶ͛t eǆpeĐted, and for the delight that this can bring others. And this form of activity is 

eŶtiƌelǇ ĐǇďeƌŶetiĐ. AŶd that͛s ǁhǇ I saǇ that ĐǇďeƌŶetiĐs aŶd desigŶ aƌe opposite sides of the saŵe 
coin – at least my cybernetics and my design are. And I hope that for some of you, now, your 

cybernetics and your design are. Thank you. 
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