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......................................................ITEA ITEA StrategyStrategy

•• Change the battleground to software in products Change the battleground to software in products 
(embedded and distributed systems) building on key (embedded and distributed systems) building on key 
European strengths and industriesEuropean strengths and industries

•• Mount an industryMount an industry--driven strategic predriven strategic pre--competitive R&D competitive R&D 
initiative for a sustained buildinitiative for a sustained build--up of European software up of European software 
capabilitiescapabilities

•• Maximize and leverage integration of Maximize and leverage integration of SMEsSMEs and and 
Academia / Research institutesAcademia / Research institutes

... best available instrument: EUREKA Framework... best available instrument: EUREKA Framework
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Technology Road Mapping (TRM)Technology Road Mapping (TRM)
PurposePurpose

•• TRM has over the last decade gained a major interest as TRM has over the last decade gained a major interest as 
a tool for technology planninga tool for technology planning in industry but also within in industry but also within 
broader broader sectorialsectorial and public innovation policies. and public innovation policies. 

•• TRM is a powerful tool TRM is a powerful tool to bring actors togetherto bring actors together and and 
provide guidelines for the futureprovide guidelines for the future..

•• TRM exercises TRM exercises provide strategic visionprovide strategic vision not only for big not only for big 
firms but, very importantly, for firms but, very importantly, for SMEsSMEs, that were said to , that were said to 
be increasingly involved in such exercises.be increasingly involved in such exercises.

From: From: The effectiveness of Technology The effectiveness of Technology RoadmappingRoadmapping; ; BastiaBastiaaan de n de LaatLaat, , ShonieShonie Mc Mc KibbinKibbin;;
The Dutch Ministry of Economic Affairs, PubThe Dutch Ministry of Economic Affairs, Pub..nummernummer 03I1803I18

Purpose for ITEA: technical guidance for the programme Purpose for ITEA: technical guidance for the programme 
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Edition 1, released March 2001Edition 1, released March 2001

APPLICATION DOMAINSAPPLICATION DOMAINS

ENABLING TECHNOLOGY CLUSTERSENABLING TECHNOLOGY CLUSTERS

HomeHome CyberCyber
EnterpriseEnterprise

NomadicNomadic

Intermediation Services & Intermediation Services & 
InfrastructuresInfrastructures

Services & Software CreationServices & Software Creation

ContentContent
•• Content AContent Acquisitioncquisition & & 

ProcessingProcessing
•• Content RepresentationContent Representation
•• Data & Content Data & Content 

ManagementManagement

Infrastructures & Infrastructures & 
Basic ServicesBasic Services
•• Network TransportNetwork Transport
•• Network SNetwork Services ervices 
•• Resource ManagementResource Management
•• SecuritySecurity

EngineeringEngineering
•• System EngineeringSystem Engineering
•• Software EngineeringSoftware Engineering
•• Engineering Process SupportEngineering Process Support

HumanHuman--System InteractionSystem Interaction
•• HumanHuman--System InteractionSystem Interaction

ContentContent

EngineeringEngineering
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Cont ent Acqu isition &  Pro cessing N O W ST MT L T

Dig ital Sensor y S ystem
- S tandar dized ex c hange of pos i tioning

information
d om ai n sp ec if i c gen eri c

- high-prec is ion open-s pace loc al isation
- loc al ization in buildings
- c heap loc ation pos it ioning wi th inc reasing

prec is ion
- new  or ex tended intel l igent s ens ors
- s ens or fusion to integrate raw phy s ical  data

fr om diff erent s ens ors  to
information/k nowledge

d om ai n sp ec if i c ge ne ric

- s oftw are arc hi tec tures  of col laborativ e
s ens ory s y s tems

Cont ext  cap turing  and managemen t
- eff ic ient & s tandardised c ontex t ex c hange

(e.g. user  pr ofiles )

- c ontex t fus ion; integration of c ontex t
Efficient an alysis o f data

- D y namic  fi l tering and transfor mation for
adaptation to ses s ion c ontex t

- P attern matching of media data
- Media interpretation algori thms o ff-l i n e Ne a r re al

tim e
R ea l  t im e

In tegratio n of inf ormation
- A lgori thm s for media integration ( e.g.

c amera images, pos i tion and digi tal  maps)
o ff-l i n e Ne a r re al

tim e
R ea l  t im e

- R eal-time projec tion algori thms for f ul l
w indsc reen project ion.

- Mor e eff ic ient c ompress ion algori thms  / bi t-
r at e r educ tion (trans m iss ion time
( is oc hronous – as y nchronous ), c ost, s pac e,
qual i ty  (perc eiv ed qual i ty -  full  integri ty )

H .26 1 /H.2 6 3 H.2 64

- C ompres sion wi th s c alable c omplexi ty  for
optim is ation of c oding par ameter s w i th
r es pec t to ov erall  perfor manc es  of the
tr ans m is sion c hannel  and term inal  node
c apabi l ities  (c pu resourc es , power, … )

Gener ating know ledg e f rom dat a
- s el f adapting learning algori thms for

c ontent & c ontex t
- des c riptiv e c oding of c ontex t ev olution in

s pac e and time  (e.g. deriv ed delay times
fr om traffic  data)

- behav iour predic tion bas ed on ac tual  and
his toric al data

do main
spe ci fic

gen eri c

- deriv e high lev el  k nowledge from low lev el
k nowledge or data (e.g. Enhanc ed route
finding algorit hms  tak ing into ac c ount
addi tional  attr ibutes , l ike us er preferenc es ,
s ec uri ty as pec ts)
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ServicesServices
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S h o r t- T e rm M e d iu m -T e r m L o n g -T e r m

Sc e n a r i o : In f o ta i n m e n t
As p e c t : T h e  c a r  is  a n  e x t e n s io n /c o n t in u u m  o f my  li v in g  ro o m / o ff ic e

Appliances
w it h  s ep a ra t e
us e r in te r fa c e s

L o c a l b a c k- se a t
e n te rt a in m e n t

Personalized
ad j us t m e nt s

in  p r iv a te  c a rs

S ta n d -a lo n e  a p p lia n c es
w i th  u s e r in te r fa c es

su it a b le  f or  u s e
w he n  d r iv in g

Sp e c ia liz e d  a p p lia n ce s
to  a c c es s  a n d  in t eg r at e  d a ta

f ro m  h o m e  / o f fic e

We b -b a s ed  ba c k -s e a t
en t er ta in m e n t

P e rs o na l iz e d
a d ju s tm e n ts
in  hi re d  c a rs

S e a m le s s  a c ce s s

to  d a ta  fr om  h o m e / o ffi ce
al s o o n th e  m ov e

O n e v eh ic le  in te g ra te d
g e n e ra l pu r po s e  d e vi c e

w it h c om m o n

u s e r in te rf a ce

M u lti pl e  a pp l ia nc e s
w it h o w n

u s er  i nt e rf ac e s

We b -b a s e d b ac k -s e a t
e nt e rta i nm en t in
p u b lic  v e h ic le s

R e m o te  p e r so n a liz e d
a d ju st m e n ts
in  h ir e d  c ar s

S e a m le s s  in te g ra t io n
o f po r ta b le  a p p lia n ce s

in to  th e  v eh i cl e
e le c tr on i c a rc h ite c tu r e

P o rt ab l e ap p li an c e s
w i th  o w n  u s e r in te r fa c e

in d ep e n d en t  fr o m

v e hi cl e  fe a tu r es

A c c es s  t o v eh i cl e‘ s
da t a ba s e d o n st a nd a r ds

Wir e le ss  i n -c a r n e tw o r ks

Ac c e ss  to  v e hi cl e ’s  p o si tio n
(w o r ld  c o or d in at e s,  e .g .  G P S )

Ac c e ss  to  v e hi cl e ’s  p o si tio n

(id e n ti fi er s ,  e .g . A L E R T-C )

C o m m an d  b a s ed  sp e e ch
re c o g ni tio n  w i th  l im it e d

am ou n t o f v o c ab u la r y

A cc e s s to  v e h ic le ‘s
d a ta  b a se d  o n  e n h an c e d

pe r fo rm a nc e  s ta n d a rd s

C ar  a s  a  n o d e  o f
h o m e  / e n te r p ris e

A c c e ss  t o  v eh ic le ’ s p os it io n
( b a se d  o n  st a nd a r di ze d

“c o d in g o n th e  f ly ”)

O p en  in te g ra t io n  p la t fo rm s
to  in te g ra t e u p- to -d a te

e xt e rn a l a p p lia n ce s
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n o is y e nv ir o nm en t s
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d r iv er ’s  w o r k- lo a d , s it u at io n ,
a n d p re fe r en c e s

D ig it al  A u d io  B r oa d c as t in g
w ith  as s o ci at e d d at a

a n d  s ti ll im a g es

D ig it a l M u l tim e d ia  B ro a dc a s tin g
in c l. L iv e- T V , vi d eo ,
pu s h  o f w eb - c on t e nt

H y b ri d  in t er a ct iv e
D ig it a l M ul tim ed ia  B ro a d ca s tin g

S p e ec h  c o n tr ol le d

in te rn e t b ro w s in g

L a rg e r  a u to m o ti ve  ap p r ov e d  f la t
-
s c re e n s (1 2 “

-
17 “ ) at  a n  a ff o rd a bl e p ric e

E n ab li ng

t e ch n o lo g ie s
o u ts id e  I T E A
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i n mul t ip le  do mai ns
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u nd ersta nd co nte nt ,
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di recti ons  (g ame s)

In te rpreta ti on , p oi nti ng Fac ia l mo vem en ts ,
(s ome ) e xp re ssi on s

Ey e  m o ve m en t (to  co n tro l
a p pl i ca ti on s ); e y e-b a ll  trac ki ng

Cal ib ratio n, fo cu s co ntrol Un de rsta nd  (s ome )
e moti on s

M ul ti -us er  i n terfa ce s ; v i rtual  and
augm ented real i ty

2-D an d 3 -D s ymbo li c (ga mes  and
sim ulators)

3-D rea l, othe r
do mains

Ful l  3 -D a nd  con text
s up po rt
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L e a rni n g u se r i nte rfac e s Ad ap ti ng  men us , ma in ly si ng le  use rs,
sim ple co ll abo ratio n

Mul ti -d ive rse
en viro nme nt

Un de rsta nd  (s ome )
h um an b eh aviou r
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C ontex t-aw arenes s  (wi th
s ens or s and profiles )

Simp le  (p rese nc e,
lo cati on)

Group s, more
con te xt, d etai le d
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(s ome ) e moti on s
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Ca li bra ti on , foc us  c on tro l Un de rstand  (some )
emoti on s

M ul ti -u s er i n terfa ce s ; v i rtual and
augm ented real ity

2 -D a nd  3-D sym bol ic  (g ame s an d
simu la to rs)

3-D rea l , oth er
do ma in s

Fu ll  3 -D and  con te xt
sup po rt

U s abi l i ty engineering Evo lu ti on  of curren t a pp roac he s Di sru ptio ns
P latform s  for H SI developm ent Evo lu ti on  of c urren t sy stems Disru ptio ns

H SI us abi l i ty tes t sy s tems Evo lu ti on  of c urren t sy stems Disru ptio ns

Inte llige nt, c onte xt -a wa re  a nd ada ptive  HSIs
U se r pro fi le s Profi le s withi n c lo sed  or prop rie ta ry
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Evo lu tionar y s y ste m s
so ft ware d ownl oa d/ up loa d t ech ni qu es an d in f ras t ru ct ure s,

pl at fo rm s up port  fo r a ut oma ti c,  use r - an d prov id er driv en
upl oa ds
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fi rmware d ownl oa d se aml ess d ownl oa d
f or emb edd ed

run ti me rep la cem ent  te ch niq ue s of  comp on ent s,  servi ce s,
f irmware , op era ti ng  s yst ems , vi rtu al  p la tf orms

Jav a,  CL I pl at f orm f eat u re

le ga cy so urce  c ode  tran sf orma ti on  f rom o ut dat e d la ngu ag es t o
st at e-of -t he -art  OO d esi gn  a nd  p rogra mmin g l ang ua ges , bi na ry

cod e t ra nsf o rm at io n,  e mbe dd in g le ga cy co de i nt o
obj ec ts /co mpo ne nt s

sp eci f ic

e vo lut i on sc en ario s,  b usi ne ss mo del s,  pay men t
s yst ems /s tra te gi es

sp eci f ic

Produc t L ine  Eng inee ring

do mai n sp ec if ic  la ngu ag e (DSL ) d esc rip ti on  a nd  d ef in it i on
te chn iq ue s, DS L ge ne ra t ors fro m met a -des cri pt io ns,  (vi sua l)
DSL  e di t ors,  DS L  t ran sf ormat i on t ec hni qu es

e. g. ,  Me t aCase

pro duc t f ami ly/ l in e arch it e ct ure pa tt e rn s,  g ui de li ne s to  fi nd
st abl e arc hit e ctu res,  map pi ng  o f d oma in a nal ysi s resu lt s t o

prod uct  li ne  arch it ec tu res

sp eci f ic P la tf orm su ppo rt

f eat u re  mod el s, f ea tu re de scri pt io n la ng uag es,  gro upi ng  of
fe at ures , f ea tu re ba sed  c onf i gu r a ti on

Ap pl i cat i on  spe ci f ic
co nf ig ura to rs

va ri ab il i ty  a nd  d ep end en cy mod el li ng ,  i nt eg rat io n in to  des ig n
and  imp le men ta ti on  t e chn ol ogi es ,

prep roce ssi ng

Automa tion  in  Ver ific a tion  & Valida tion

au to mat e d sof t ware t est in g ap pl ic at i on  s pe ci fi c Wi de  sp re ad

t est  de scrip ti on  lan gu ag es ap pl ic at i on  s pe ci fi c

t est ab le  p rog ra mmi ng l an gua ge s and  mod els ap pl ic at i on  s pe ci fi c

sp eci f ica ti on  of  e xp ect ed  re sul t s

A ut o mat e
d  t e st
g en erat i o
n  a nd
e xec ut io n

mod el  c hec kin g f or hi gh l eve l mo del s ap pl ica t io n sp ec if i c

evo lu ti on ary t est in g

des ig n fo r t e sta bi li ty

Sys te m  ar ch ite c tur e tra de -o ff a na ly s is

sim ula t ion  of  s yst ems e. g. ,  SDL

des ig n spa ce  e xpl ora ti on Sp ec if i c

arch it e ct ure p at te rns,  des crip ti on  la ngu ag es a nd b est  pract i ces Sp ec if i c

arch it ect u re  des crip ti on  la ngu ag es Sp ec if i c

prod uct  f ami ly  arch it ec tu res Sp ec if i c

More  i nt eg rat io n

spe ci fi ca t io n of  non -f un ct io na l as pec ts A pp li ca ti on  spe ci f ic

saf et y a nd s ecu rit y en gi ne erin g Nich e s pe cif i c

Real  ti me  s pec if ic at io n t ech ni qu es UML ext e nsi on s UML 2

fa ul t t ol eran ce e val ua ti on

mod el  c hec kin g St a te  m ach in es Comp le te  s of twa re
mod el

mod el  re con ci li at io n A pp li ca ti on  spe ci f ic

re co nf ig urab le  arch it ec tu res pro prie t ary A ppl ic at i on  s pe ci fi c

met ho ds f or arch it ec tu re tra de -of f  a na ly si s

virt ua l pro to ty pi ng o f sys te ms in  virt ua l en vi ro nme nt s

Gl ob al ly
a ssi st ed
e val ua ti o
n  of
a rch it ec t
u res

Har dw ar e /  Softw ar e Co -de s ign
aut o mat ed  t es ti ng  o f  h ardwa re  and  sof t wa re pro prie t ary in t egra ti on

co -s pe cif i cat i on l an gua ge s and  te chn iq ue s e. g. ,  E st ere l in t egra ti on

met ho ds t o un if y ha rdware  a nd  s of twa re  des ig n fl ows Orga nis at io n
sp ec if ic

mod el li ng a nd si mul at i on o f co mpl et e sys te ms

Co mmon
mu lt i -
p urpo se
mo de l

System E ngineer ing NOW S T MT LT

Evo lu tionar y s y s tem s
so ft ware  d ownl oa d/ up lo ad t ec hni qu es a nd i n fra st ruc tu res,
pl at fo rm s up port  fo r a ut om at ic,  use r - an d pro vi der dri ven

upl oa ds
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f irmwa re do wn lo ad sea mle ss do wnl oad
fo r e mbe dd ed

run ti me rep la cem en t t ech ni que s of  com pon en ts , se rvic es,
f irmware , o pera ti ng  s yst ems , vi rtu al  pla t fo rm s

Ja va , CLI pla t fo rm  f e at ure

le ga cy so urce  c ode  tra nsf orma ti on  fro m o ut da te d l ang ua ge s to
st at e-o f-t he -art  OO d esi gn  a nd  p rog ra mmi ng  l an gu age s,  b in ary
cod e t ra nsf o rm at io n,  emb edd in g l ega cy co de  i nt o

obj ec ts /co mp one nt s

s pe ci fi c

e vo lu ti on  s cen ario s,  bus in ess mo de ls,  pa yme nt
s yst em s/s tra te gi es

s pe ci fi c

Produc t L ine  Eng ine er ing
do mai n s pec if i c la ng uag e (DSL ) des crip t io n an d de fi ni t io n
te chn iq ue s, DS L ge ne rat ors f ro m met a -de scri pt i ons , (vi su al )

DSL  e di t ors,  DS L  t ran sf orma ti on  t ec hn iq ues

e .g .,  Met a Ca se

pro du ct f ami ly /l in e arc hi te ct ure p at te rns,  gu id el in es t o f in d
st abl e arc hit e ct ures,  map pi ng  o f  d oma in  a na lys is res ul ts  t o
prod uct  li ne  arch it ec tu res

s pe ci fi c Pl at f orm sup po rt

f eat u re  mod el s,  f ea t ure de scri pt io n l ang ua ge s, g roup in g of

fe at ures , f ea tu re ba sed  c on fi gu r a ti on

A pp l ic at io n sp ec if i c
c on fi gu rat o rs

va ri ab i li ty  a nd  d ep en den cy mo de ll in g,  in te grat i on i nt o de si gn

and  imp le men ta ti on  te chn ol og ies ,

p re pro ces si ng

Autom ation  in  Ve rific a tion  & Va lida tion
au to ma te d sof t ware t est i ng a pp li ca t io n sp ec if ic Wi de  spre ad

t est  de scrip t ion  la ngu ag es a pp li ca t io n sp ec if ic

t est ab le  prog ra mmi ng  l an gu age s an d mod el s a pp li ca t io n sp ec if ic

sp eci f ica t io n of  exp ect ed  re su lt s

A ut om at e
d  t es t
g en erat i o
n  a nd
e xec ut io n

mod el  c hec kin g f or hi gh l eve l mo de ls a ppl i cat i on  spe ci f ic

evo lu ti on ary t est in g

des ig n fo r t e st abi li t y

Sys te m  ar ch ite c tur e  tr ade -o ff ana lys is
sim ula t ion  of  syst em s e .g . , S DL

des ig n spa ce  e xpl ora ti on S pe ci f ic

arch it e ct ure p at te rns,  de scri pt io n la ng ua ges  a nd  b es t pra ct ice s S pe ci f ic

arch it ect u re  des crip ti on  la ng uag es S pe ci f ic

prod uct  f ami l y arch it ec tu res S pe ci f ic

More i nt eg ra t ion

spe ci fi ca t io n of  no n -fu nct i ona l a spe ct s Ap pl ic at i on  s pe ci fi c

saf et y a nd s ecu rit y en gi ne eri ng Ni che  sp eci f ic

Real  ti me  s pec if i cat io n t ech ni qu es UML  e xt en sio ns UM L 2

fa ul t t ol eran ce e val ua ti on

mod el  c hec kin g S t at e ma chi ne s Co mpl et e so ft ware
mode l

mod el  re con ci li at io n Ap pl ic at i on  s pe ci fi c

re co nf ig urab l e arch it ec t ures p rop ri e ta ry Ap pl ica ti on  s pe ci fi c

met ho ds f or arch it ec tu re tra de -of f  an al ysi s

virt ua l pro to ty pi ng o f sy ste ms i n vi rt ua l e nvi ronm ent s

Gl ob al ly
a ssi st ed
e val ua ti o
n  o f
a rch it ec t
u res

Har dw ar e /  So ftwa re Co -de s ign
aut o mat ed  t e sti ng  of  h ardwa re an d sof t ware p rop ri e ta ry in te grat i on

co -s pe cif i cat i on l an gua ge s an d te ch ni que s e .g .,  E st erel in te grat i on

met ho ds t o un if y ha rdware  a nd  s of twa re de sig n f lo ws Org an isa t ion
spe ci f ic

mod el li ng a nd si mu lat i on o f co mpl et e sy st ems

Co mmon
mu lt i -
p urpo se
mo de l

Sy s tem  E ng inee r ing NO W ST MT LT

Evo lu tionar y s y ste m s
so ft ware d ownl oa d/ up loa d t ech ni qu es an d in f ras t ru ct ure s,

pl at fo rm s up port  fo r a ut oma ti c,  use r - an d prov id er driv en
upl oa ds

3

fi rmware d ownl oa d se aml ess d ownl oa d
f or emb edd ed

run ti me rep la cem ent  te ch niq ue s of  comp on ent s,  servi ce s,
f irmware , op era ti ng  s yst ems , vi rtu al  p la tf orms

Jav a,  CL I pl at f orm f eat u re

le ga cy so urce  c ode  tran sf orma ti on  f rom o ut dat e d la ngu ag es t o
st at e-of -t he -art  OO d esi gn  a nd  p rogra mmin g l ang ua ges , bi na ry

cod e t ra nsf o rm at io n,  e mbe dd in g le ga cy co de i nt o
obj ec ts /co mpo ne nt s

sp eci f ic

e vo lut i on sc en ario s,  b usi ne ss mo del s,  pay men t
s yst ems /s tra te gi es

sp eci f ic

Produc t L ine  Eng inee ring

do mai n sp ec if ic  la ngu ag e (DSL ) d esc rip ti on  a nd  d ef in it i on
te chn iq ue s, DS L ge ne ra t ors fro m met a -des cri pt io ns,  (vi sua l)
DSL  e di t ors,  DS L  t ran sf ormat i on t ec hni qu es

e. g. ,  Me t aCase

pro duc t f ami ly/ l in e arch it e ct ure pa tt e rn s,  g ui de li ne s to  fi nd
st abl e arc hit e ctu res,  map pi ng  o f d oma in a nal ysi s resu lt s t o

prod uct  li ne  arch it ec tu res

sp eci f ic P la tf orm su ppo rt

f eat u re  mod el s, f ea tu re de scri pt io n la ng uag es,  gro upi ng  of
fe at ures , f ea tu re ba sed  c onf i gu r a ti on

Ap pl i cat i on  spe ci f ic
co nf ig ura to rs

va ri ab il i ty  a nd  d ep end en cy mod el li ng ,  i nt eg rat io n in to  des ig n
and  imp le men ta ti on  t e chn ol ogi es ,

prep roce ssi ng

Automa tion  in  Ver ific a tion  & Valida tion

au to mat e d sof t ware t est in g ap pl ic at i on  s pe ci fi c Wi de  sp re ad

t est  de scrip ti on  lan gu ag es ap pl ic at i on  s pe ci fi c

t est ab le  p rog ra mmi ng l an gua ge s and  mod els ap pl ic at i on  s pe ci fi c

sp eci f ica ti on  of  e xp ect ed  re sul t s

A ut o mat e
d  t e st
g en erat i o
n  a nd
e xec ut io n

mod el  c hec kin g f or hi gh l eve l mo del s ap pl ica t io n sp ec if i c

evo lu ti on ary t est in g

des ig n fo r t e sta bi li ty

Sys te m  ar ch ite c tur e tra de -o ff a na ly s is

sim ula t ion  of  s yst ems e. g. ,  SDL

des ig n spa ce  e xpl ora ti on Sp ec if i c

arch it e ct ure p at te rns,  des crip ti on  la ngu ag es a nd b est  pract i ces Sp ec if i c

arch it ect u re  des crip ti on  la ngu ag es Sp ec if i c

prod uct  f ami ly  arch it ec tu res Sp ec if i c

More  i nt eg rat io n

spe ci fi ca t io n of  non -f un ct io na l as pec ts A pp li ca ti on  spe ci f ic

saf et y a nd s ecu rit y en gi ne erin g Nich e s pe cif i c

Real  ti me  s pec if ic at io n t ech ni qu es UML ext e nsi on s UML 2

fa ul t t ol eran ce e val ua ti on

mod el  c hec kin g St a te  m ach in es Comp le te  s of twa re
mod el

mod el  re con ci li at io n A pp li ca ti on  spe ci f ic

re co nf ig urab le  arch it ec tu res pro prie t ary A ppl ic at i on  s pe ci fi c

met ho ds f or arch it ec tu re tra de -of f  a na ly si s

virt ua l pro to ty pi ng o f sys te ms in  virt ua l en vi ro nme nt s

Gl ob al ly
a ssi st ed
e val ua ti o
n  of
a rch it ec t
u res

Har dw ar e /  Softw ar e Co -de s ign
aut o mat ed  t es ti ng  o f  h ardwa re  and  sof t wa re pro prie t ary in t egra ti on

co -s pe cif i cat i on l an gua ge s and  te chn iq ue s e. g. ,  E st ere l in t egra ti on

met ho ds t o un if y ha rdware  a nd  s of twa re  des ig n fl ows Orga nis at io n
sp ec if ic

mod el li ng a nd si mul at i on o f co mpl et e sys te ms

Co mmon
mu lt i -
p urpo se
mo de l

ChallengeChallenge

RendezvousRendezvous

ITEA-6
ITEA Technology Roadmap
5th ITEA Symposium, 7 October 2004, Seville, Spain

......................................................MethodologyMethodology

•• No change to the proven methodology of the 1No change to the proven methodology of the 1stst edition; edition; 
only minor adaptations.only minor adaptations.

•• Key conceptsKey concepts::
–– Basis: Basis: ““Application DomainsApplication Domains” as ” as crosscross--business sectorsbusiness sectors

–– Technologies/Technology ClustersTechnologies/Technology Clusters and their evolution derived and their evolution derived 
from scenarios for the Application Domainsfrom scenarios for the Application Domains

–– Time horizon: Time horizon: 10 years10 years; sub; sub--divided in three principal frames:   divided in three principal frames:   
ShortShort--termterm: 2004 : 2004 -- 20062006; Medium; Medium--termterm: 2007 : 2007 -- 20092009; ; 
LongLong--termterm: 2010+: 2010+

–– ""Rendezvous conceptRendezvous concept" for sequencing of events" for sequencing of events

TeamTeam process driven by Coreprocess driven by Core TTeameam supported by multisupported by multi--
level review level review aandnd consensus loop (industry;consensus loop (industry; academia/research)academia/research)
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......................................................Process, schedule and effortProcess, schedule and effort

ISIISI** and SSCand SSC* * : total rework: total rework

Feb. ‘02 Nov. ‘03Sep. ‘03Feb. ‘03

• 1 coordinator
• 1 roadmap facilitator
• 1 workshop facilitator
• 15 Core Team members
• Dedicated website for intensive

e-mail communication
• 15 specific two-days meetings

(plus all workshops)

STG
WS1

STG
WS2

STG
WS3

STG
WS4

Ext Exp
WS1

Ext Exp
WS2

SynthesisSynthesis

Steering Group + Company experts
(over 50 persons)
• 4 two-days workshops

11 external, high-level, experts
• 2 two-days workshops

March ‘04

TechnologiesTechnologies

All domainsAll domains

*) *) ISI ISI =  Intermediation Services & Infrastructures=  Intermediation Services & Infrastructures
SSC SSC =  Services & Software Creation=  Services & Software Creation
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......................................................
Main resultsMain results
WrapWrap--upup

•• This 2nd edition confirms and underpins in more depth This 2nd edition confirms and underpins in more depth 
thethe findings of the 1st edition; in particular confirming findings of the 1st edition; in particular confirming 
the ITEAthe ITEA core bet on core bet on ""digital convergencedigital convergence""

•• It defines the It defines the basic featuresbasic features of of ““softwaresoftware--intensiveintensive
systems“ for the years to come and the systems“ for the years to come and the principal driversprincipal drivers

•• It identifies as the It identifies as the overarching issueoverarching issue for the future offor the future of
softwaresoftware--intensive systems intensive systems ""Design for change (DFC)Design for change (DFC)““
and and ""OpenOpen--middlewaremiddleware"" as keyas key
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......................................................The road towards convergenceThe road towards convergence

Dynamic
interoperability

"Islands"

Separated access points

Broadband access

Universal access

Nomadic personal access

Integration

"Plug & Play"

Seamless Integration

MORE AUTONOMY

MORE SELF M
ANAGEMENT

Total interoperability
as a service

Selective
interoperability

Specific
Isolated

Depending on operator Flexible and easy to extend access points Personal access control

Te
rm

in
al
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ev

ic
es

Te
rm

in
al

 d
ev
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es

Infrastructures & servicesInfrastructures & services
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......................................................
WrapWrap--up of main resultsup of main results
Basic system featuresBasic system features

SoftwareSoftware--intensive systemsintensive systems of the years to come willof the years to come will
iincorporatencorporate mainly four basic features as compared to theirmainly four basic features as compared to their
present status:present status:

•• They will be They will be dynamic evolutionary systemsdynamic evolutionary systems

•• They will exhibit They will exhibit adaptive and anticipatory behaviouradaptive and anticipatory behaviour

•• They will They will process knowledgeprocess knowledge and not only dataand not only data

•• They will allow the They will allow the user to stay in controluser to stay in control

Note:Note: These “highThese “high--level conclusions” are thoroughly level conclusions” are thoroughly 
developed andeveloped and d discusseddiscussed inin the Roadmapthe Roadmap



6

ITEA-11
ITEA Technology Roadmap
5th ITEA Symposium, 7 October 2004, Seville, Spain

......................................................
WrapWrap--up of main resultsup of main results
Keys for development and deploymentKeys for development and deployment

The keys for development and deployment of theseThe keys for development and deployment of these
systems are of two kinds:systems are of two kinds:

•• Key drivers for Key drivers for acceptanceacceptance are:are:
–– Interoperability of products, systems, applicationsInteroperability of products, systems, applications
–– ““--ilitiesilities”: security, usability, testability, reliability, safety, etc.”: security, usability, testability, reliability, safety, etc.

•• Key issues for Key issues for implementationimplementation are:are:
–– technical: mastering of the size, complexity, technical: mastering of the size, complexity, adaptivenessadaptiveness, etc…, etc…
–– economic: middleware business models, costeconomic: middleware business models, cost
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......................................................
WrapWrap--up of main resultsup of main results
Overarching issuesOverarching issues

•• The overarching issue for the future of softwareThe overarching issue for the future of software--
intensive systems isintensive systems is design for change (DFC)design for change (DFC)
–– Its Its “Always on” SYSTEMS“Always on” SYSTEMS
–– Continuous modifications in the systems (technology, Continuous modifications in the systems (technology, 

services,…) and around them  (terminals, usage,…)services,…) and around them  (terminals, usage,…)

•• The key: The key: open middlewareopen middleware (APIs)(APIs)
–– InteroperabilityInteroperability
–– Cost of development, timeCost of development, time--toto--market, market sizemarket, market size
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......................................................ConclusionConclusion

•• This 2This 2ndnd edition of the ITEA Roadmap is the culmination edition of the ITEA Roadmap is the culmination 
of a large scale strategic ITEA of a large scale strategic ITEA effort, involving more than effort, involving more than 
70 high70 high--level expertslevel experts

•• We believe that it is a solid foundation to build on for We believe that it is a solid foundation to build on for 
years to comeyears to come
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......................................................Roadmap availabilityRoadmap availability

•• Executive summary, freely Executive summary, freely 
downloadable from ITEA downloadable from ITEA 
websitewebsite

•• WEB version with low WEB version with low 
resolution graphics & tables, resolution graphics & tables, 
free of charge downloadable free of charge downloadable 
with registrationwith registration

•• Print version: highPrint version: high--quality quality 
print + CD (also incl. IRIS print + CD (also incl. IRIS 
Book, ITEA Brochure, etc.)Book, ITEA Brochure, etc.)

Available on www.iteaAvailable on www.itea--office.orgoffice.org
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......................................................
The ITEA application domainsThe ITEA application domains
DDefinitionsefinitions (1)(1)

HOMEHOME
AAll ll activities activities that may be that may be required by actors/required by actors/pepeopleople/agents in their private /agents in their private 
eenvironmentnvironment in order to exchange information inside and outside the home in order to exchange information inside and outside the home 
(using all (using all typestypes of appliances) and perform of appliances) and perform the the corresponding tasks. corresponding tasks. 

CYBER ENTERPRISECYBER ENTERPRISE
AAll ll activities activities that may be that may be required by a required by a set set of of people or machines, people or machines, whwhichich
communicate communicate and interact and interact with with each each other other as well as with the outside as well as with the outside 
“environment” in order “environment” in order to achieve a common to achieve a common goal goal (technical or economic) (technical or economic) 
and/or and/or perform a taskperform a task togethertogether, , independent independent of the of the organisationalorganisational and/or and/or 
geographical location of geographical location of these people or machinesthese people or machines..

NOMADIC (was Mobile)NOMADIC (was Mobile)
AAll ll activities activities that may be that may be required by nomadic actors/required by nomadic actors/pepeopleople/agents/agents away away 
from from their home their home or workplace and or workplace and on the move to exchange information and on the move to exchange information and 
perform corresponding tasks. perform corresponding tasks. It also includes all mobile and transportation It also includes all mobile and transportation 
applicationsapplications..
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......................................................
The ITEA application domainsThe ITEA application domains
DDefinitionsefinitions ((22))

INTERMEDIATION SERVICES & INFRASTRUCTURESINTERMEDIATION SERVICES & INFRASTRUCTURES
AAll ll kinds kinds of activities of activities that may be required that may be required to support to support the different the different 
actors/actors/pepeopleople/agents who need to access and manage networks and /agents who need to access and manage networks and 
network services (inclnetwork services (incl.. design, implementation, sales, maintenance and design, implementation, sales, maintenance and 
billing servicesbilling services).).

SERVICES & SOFTWARE CREATION SERVICES & SOFTWARE CREATION 
(was Complex Systems Engineering)(was Complex Systems Engineering)
AAll ll activities activities that may be that may be required to help required to help the different the different 
actors/actors/pepeopleople/agents engaged in designing, implementing, verifying, /agents engaged in designing, implementing, verifying, 
maintaining and modifying softwaremaintaining and modifying software--intensive productsintensive products, , systems systems oror
servicesservices..
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......................................................
An exampleAn example
ContentContent

Major challengesMajor challengesCategory definitionCategory definitionContent categoriesContent categories

Guaranteeing the integrity of data,
intellectual property management and
protection; certification of content; offering 
unique virtual identity capabilities and 
management of the context; personal or
professional content management and 
intelligent search.

Technologies for managing and
retrieving content while ensuring data
integrity in dispersed and heterogeneous
environments.

Data & Content 
Management

Generic structuring of data; integrated
multimedia streams; distinction between
content and presentation of data;
semantic data; semantic classification of 
content; virtual re presentation  of real-
world items; virtual/augmented reality;
cyber representation of active entities.

Technologies for representing and
structuring data while at the same time
making the most appropriate and
efficient use of resources.

Content Representation

Digital sensory system; capturing and
managing contexts; efficient analysis of 
data, integration of information.

Technologies that are relevant to 
acquiring, transforming and modifying
content. 

Content Acquisition & 
Processing
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......................................................
An example An example 
Content Acquisition & ProcessingContent Acquisition & Processing

ChallengeChallenge

RendezvousRendezvous

Now ST MT LT
Digital Sensory System
Standardised exchange of positioning information domain-

specific generic

High-precision open-space localisation
Localisation in buildings
Low-cost location positioning with increasing precision
New or extended intelligent sensors
Sensor fusion to integrate raw physical data from different
sensors to information/knowledge

domain- generic

Software architectures of collaborative sensory systems
Context capturing and management
Efficient & standardised context exchange
(e.g. user profiles)
Context fusion; integration of context
Efficient analysis of data
Dynamic filtering and transformation for adaptation to
session context
Pattern matching of media data
Media interpretation algorithms off-line near

real-time real-time

Integration of information
Algorithms for media integration
(e.g. camera images, position and digital maps) off-line near

real-time real-time

Real-time projection algorithms for full windscreen projection
More efficient compression algorithms / bit-rate reduction
(transmission time (isochronous – asynchronous), cost,
space, quality (perceived quality - full integrity)

H.261/H.263 H.264

Compression with scalable complexity for optimising coding
parameters with respect to overall performances of the
transmission channel and terminal node capabilities
(e.g. CPU resources, and power)
Generating knowledge from data
Self-adapting learning algorithms for content & context
Descriptive coding of context evolution in space and time
(e.g. derived delay times from traffic data
Behaviour prediction based on actual and historical data domain-

specific generic

Derive high-level from low-level knowledge or data
(e.g. enhanced route-finding algorithms, taking into account
additional attributes such as user preferences and security
aspects)

Rendezvous

Head-up display,
transparant LCD

Rendezvous

Infrastructure,
standardisation

specific


