
The	obscure	we	see	eventually,		
the	completely	apparent	takes	longer		

Edward	R.	Murrow	
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I	thought	I	was	engaging	in	HEP	research	
I	couldn’t	get	any	computer	?me,	wandered	into	IT	department	
I	discovered	a	fascina?ng	subject	and	a	group	of	«rebels»	

Later	at	IBM	designing	large	distributed	compu?ng	systems		
I	couldn’t	get	to	fit	them	into	the	SAA	framework	
Assisted	in	a	spectacular	turnaround	



Super	proton		
synchroton	startup	

May	1976	

W	and	Z	par?cles		
discovered	

Jan	1983	

LEP	collider	first	injec?on	

Jul	1989	 Dec	1990	

First	website	and	server	

May 1983: ISO
publishes “ISO
7498: The Basic
Reference Model
for Open Systems
Interconnection”
as an international
standard.

1985: U.S. 
National Research 
Council recommends 
that the Department 
of Defense migrate 
gradually from 
TCP/IP to OSI

1988: U.S. Department
of Commerce mandates
that government
agencies buy OSI
compliant
products.

June 1986:  Réseaux 
Associés pour la 
Recherche Européenne 
(RARE) 
«Constitution»

1989: CERN’s B. Carpenter
«Is OSI too late?»

1988: CERN’s B. Carpenter
«COSINE implementation: the 
view from a major site.»
COSINE could regain its
credibility […] by endorsing 
immediate actions that are not 
hampered by insistence on 
pure OSI products

Apr 1979: first
Ariane I launch

May 1986: first
Ariane II launch

Oct 1972: first
Flight Airbus A300

Feb 1986: first
Flight Airbus A320Feb 1982: first

Flight Airbus A310

Mid 80s to 90s:  Bosch 
Jetronic / Motronic electronic 
fuel injection

1990s	Diesel common rail
technology

1975: ARPANET
declared 
operational





“The	 formal	establishment	of	RARE	was	ac?vated	by	
signing	 of	 the	 cons?tu?on	 by	 the	 new	 officers	 in	
Amsterdam	on	June	13th	1986.		
	
[…]	A\er	some	22	interna?onal	mee?ngs	to	agree	the	
details	of	the	organiza?on,	the	final	signing	was	over	
in	 an	 hour,	 and	 was	 followed	 by	 a	 pleasant	 social	
lunch.	[…]		
	
The	 cons?tu?on	 allowed	 only	 one	 member	 per	
country,	and	limited	eligibility	for	full	membership	to:	
Austria,	Belgium,	Denmark,	Finland,	France,	Germany	
(Federal	 Republic),	 Greece,	 Iceland,	 Ireland,	 Italy,	
Luxembourg,	 the	 Netherlands,	 Norway,	 Portugal,	
Spain,	 Sweden,	 Switzerland,	 Turkey,	 the	 United	
Kingdom	 of	 Great	 Britain	 and	 Northern	 Ireland,	 and	
Yugoslavia.		
	
The	document	 signed	 that	day	 in	Amsterdam	was	 in	
Dutch	and	ran	to	11	pages.		
	
[…]	 Just	 a\er	 18	 months	 a\er	 its	 first	 planning	
mee?ng,	 RARE	was	 now	 an	 established	 organiza?on	
with	 a	 cons?tu?on,	 a	 permanent	 secretariat	 and	
enough	resources	to	support	its	ac?vity”		



«a	 common	 user	 interface	 for	 the	 en?re	 IBM	
product	line.	A	user	who	sits	down	at	a	PC	should	
see	 the	 same	 menus,	 keyboards	 and	 procedures	
that	he	would	at	a	3270	terminal».	

Third Edition 
(February 1988)

Session	D010	-	SAA	Strategy	Update:	Applica8on	So9ware	Support	
SHARE	70	February	29	-	March	4,	1988	





“The	TCP/IP	versus	OSI	dispute	was	just	a	balle	which	formed	a	part,	albeit	an	important	part,	of	
a	longer-las?ng	conflict	between	two	groups	which	persists	today:	rebels	versus	the	
establishment,	radicals	versus	conserva?ves.	If	the	OSI	war	had	never	taken	place,	the	two	groups	
would	have	found	some	other	vehicle	for	carrying	on	their	conflict”.		
	

“The	radicals	believe	in	opportunism	[…]	minimizing	or	even	elimina?ng	management	overhead	
and	bureaucracy	[…].	For	the	radicals,	personal	glory	is	there	to	be	won,	at	least	amongst	one’s	
peer-group	[…].	The	conserva?ves	are	more	concerned	with	long-term	stability	and	making	
careful	prepara?ons	to	minimize	the	risk	of	problems.	The	people	concerned	may	be	ambi?ous	
but,	in	most	cases,	get	sta?sfac?on	from	working	as	members	of	a	team	with	defined	posi?ons	in	
the	hierarchy.”		
	

“In	the	par?cular	context	of	research	networking,	and	despite	declaring	that	they	have	the	same	
objec?ves,	the	two	sides	have	different	technical	interests.	For	the	radicals,	for	example,	a	system	
failure	provides	an	opportunity	to	explore	the	technology	at	a	detailed	level	and	to	demonstrate	
their	competence	by	quickly	finding	and	correc?ng	the	source	of	the	problem.	Conserva?ves,	in	
contrast,	prefer	avoiding	failures	in	the	first	place,	in	other	words,	to	create	an	environment	in	
which	failures	never	happen,	and	which	in	consequence,	is	very	tedious	for	the	technical	staff	
involved»	

H.	Davies,	B.	Bressan	(editors).	“A	History	of	Interna?onal	Research	Networking:	the	People	who	Made	it	Happen”,	Wiley-Blackwel	2010,	pag	134	
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A.	Tannembaum,	D.	Wetherall,	«Computer	Networks»	5°	editon,	Pren?ce	Hall	2011	







	Published	in	ACM	Transac?ons	in	Computer	Systems	2,	4,	November,	1984,	pages	277-288	

An	outgrowth	of	substan?al	experience	
with	TCP/IP	networking,	the	end-to-end	
principle	held	that	the	Internet’s	complex	
func?ons	should	be	performed	at	the	
endpoints,	leaving	only	the	(rela?vely)	
simple	tasks	of	interconnec?on	and	data	
transport	to	the	network.		
	
The	end-to-end	design	allows	new	
innova?ons	to	be	added	at	the	edges	and	
on	top	of	the	“stupid	network.”	
	
The	network	is	“stupid”	in	that	it	is	not	
designed	to	applica?on-level	”end-user	
requirements”(*)	
	

Computer	Telephony,	Aug	1997,	pages	16-26	

(*)	at	the	start	researchers	where	looking	for	remote	login	(telnet)	and	file	transfer	(\p)	applica?ons,	
but	the	real	«killer	applica?on»	that	started	the	snowball	turned	out	to	be	e-mail,	which	nobody	had	an?cipated	



IETF	RFC	1958	Architectural	principles	of	the	Internet	







1.  Heterogeneity	is	a	degenera?ve	moral	disease	created	by	undisciplined	rebels	

2.  It	must	be	cured	by	‘interoperability’,	i.e.	disciplined	homogeneity		

3.  Collect	all	possible	user-requirements	first	(and	possibly	‘harmonize’	them)	

4.  Design	a	proper	governance	structure,	i.e.		for	representa?ves	from	accredited	bodies	only	

5.  Write	down	 standards	with	a	design	based	on	 central	 control	 and	 ignore	what	goes	on	at	 the	
edges.	Sell	the	standards	and	price	them	for	‘serious’	people	

6.  Set	up	a	decades-long	‘deployment	roadmap’	and	yearly	reports	

7.  When	that	doesn’t	happen	conclude	that	a	lille	more	governance	is	needed,	write	more	reports,	
commission	research	to	‘close	gaps’	and	then	repeat	the	process	

8.  “running	code”	is	a	‘technical	issue’	of	no	import	to	standardiza?on	or	governance	bodies	

9.  Marvel	at	lack	of	market	uptake	and	blame	‘academical	day-dreaming’	

10.  (No	maler	what)	complain	that	funding	is	insufficient	

Conserva?ve’s	design	principles	



«With	the	adop?on	of	the	new	Delegated	Regula?on	on	the	provision	of	EU-wide	mul?modal	travel	
informa?on	services,	“sugges?ng”	the	user	of	NeTEx	and	SIRI	protocols,	an	important	challenge	
emerged,	that	is	to	make	all	the	exis?ng	applica?ons	compa?ble	with	the	new	orienta?ons».	
	
«An	overview	of	the	NAPs	across	Europe	shows	that	the	NAPs	vary	in	system	architecture,	
organisa?on,	monitoring	of	data	users,	accessibility,	etc.	Thus,	there	is	a	need	for	a	more	coordinated	
approach	and	exchange	of	ideas	and	best	prac?ces».	
	
«From	an	architectural	point	of	view,	it	is	a	fact	that	the	various	NAPs	currently	in	opera?on	at	first	
sight	seem	to	be	providing	their	services	using	quite	different	technical	solu?ons»	
	
	



Digi?za?on:	econding	of	informa?on	in	numerical	base-2	’digits’,		tractable	by	computers	

Digitaliza?on:	a	transforma?onal	process	that	leverages	digi?za?on	to	do	«something	different»		

Servi?za?on:	a	business	model	whereby	products	(value)	are	delivered	as	a	(possibly	subscrip?on-based)	service.		
								applica?on	of	end-to-end	principle	to	digitaliza?on:	

																								intelligence	at	the	edge	of	mul?ple	‘stupid’	infrastructures	(internet	being	one	of	them)	







Digi?za?on:	econding	of	informa?on	in	numerical	base-2	’digits’,		tractable	by	computers	

Digitaliza?on:	a	transforma?onal	process	that	leverages	digi?za?on	to	do	«something	different»		

Servi?za?on:	a	business	model	whereby	products	(value)	are	delivered	as	a	(possibly	subscrip?on-based)	service.		
								applica?on	of	end-to-end	principle	to	digitaliza?on:	

																								intelligence	at	the	edge	of	mul?ple	‘stupid’	infrastructures	(internet	being	one	of	them)	

MaaS:	 	 	Value	(mobility)	is	delivered	as	a	(possibly	subscrip?on-based)	service.		
																								applica?on	of	end-to-end	principle	to	digitaliza?on	

																								 	intelligence	(people)	at	the	edge	of	‘stupid’	infrastructures:	rail,	road,	air,	credit,	gps,	etc..	+	internet	
	

							 	NOTHING	to	do	with	«one-stop-shopping»,	«?cke?ng»,	etc.		
																							 	(that	would	be	dumb	(people)	at	the	edge	of	«intelligent»	infrastructure!)	





«stupid	infrastructure»	

Intelligent	edge	

«stupid	communica?ons	
infrastructure»	

Self-managed	air	traffic	management	


