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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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Roadmap methodologyRoadmap methodology

Home Nomadic Services &
Software CreationCyberEnterprise Intermediation 

Services & Infrastructures
DomainsDomains

ScenariosScenarios

ScriptsScripts

TechnologiesTechnologies

ClustersClusters

ContentContent Infrastructures & BasicInfrastructures & Basic
ServicesServices

Human SystemHuman System
InteractionInteraction

EngineeringEngineering

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
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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
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( b a se d  o n  st a nd a r di ze d
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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 ,
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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
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Sce nari o: K now l edg e Ma nag emen t

KM  i s an  ad- hoc
i nf orm at ion  syst em

repo sit ory  +  i ndepen dent
hum an r esour ces

ma nagem ent.
No sta ndar dised
m et hodol ogie s

I ntegr at ed

syste m/ hum an,
aut oma ted and

st andar dised  K M

Kn owl edge capt ure f rom
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U se r pro f i le s P rof i le s w it hi n c lo sed  or  prop r ie ta ry

e nvi ron men ts
D yn ami c an d roa ma bl e pro fi le s f or
di ve rse en vi ronm en ts

C ontex t-aw arenes s  (wi th
s ens or s and profiles )

S i mpl e (pre sen ce ,
l oca t io n)

Grou ps , mo re
co nt ex t,  de ta il ed
p re se nc e

Mu lt i-d iv erse
en vi ronm en t

Fu ll  c on te xt  a nd
sit u at io n,  (s ome )
emo ti on s

L e a rni n g u se r  in t e r f ac e s A da pt i ng me nu s,  m ai nl y sin gl e u sers,
si mp le  c ol la bora ti on

Mu lt i-d iv erse
en vi ronm en t

Un de rst and  (some )
hum an  b eh avi ou r

P r i v ac y a nd  se c ur i t y B a sic Mu lt i-d iv erse  e nv iron me nt s,  t rus t
a spe ct s

Fu ll  s up port

S u p po rt  f or  m ul t i -
d i sp l ay / de v ic e /H S I s ys t em s

B a sic S es sio n roa mi ng,  co nt ext  s u ppo rt,
co mpl ex  s yst em s

Fu ll  a da pt at io n a nd
sup po rt

Se a m le s s  a nd inte rc hange a ble  HSIs
M ul t i -d e vi c e H S I s B a sic Mu lt i-d iv erse  e nv iron me nt Fu ll  s up port

Inte llige nt, c onte xt -a wa re  a nd ada ptive  HSIs

U se r pro f i le s P rof i le s w it hi n c lo sed  or  prop r ie ta ry
e nvi ron men ts

D yn ami c an d roa ma bl e pro fi le s f or
di ve rse en vi ronm en ts

C ontex t-aw arenes s  (wi th
s ens or s and profiles )

S i mpl e (pre sen ce ,
l oca t io n)

Grou ps , mo re
co nt ex t,  de ta il ed
p re se nc e

Mu lt i-d iv erse
en vi ronm en t

Fu ll  c on te xt  a nd
sit u at io n,  (s ome )
emo ti on s

L e a rni n g u se r  in t e r f ac e s A da pt i ng me nu s,  m ai nl y sin gl e u sers,
si mp le  c ol la bora ti on

Mu lt i-d iv erse
en vi ron men t

Un de rst and  (some )
hum an  b eh avi ou r

P r i v ac y a nd  se c ur i t y B a sic Mu lt i-d iv erse  e nv iron me nt s,  t rus t
a spe ct s

Fu ll  s up port

S u p po rt  f or  m ul t i -

d i sp l ay / de v ic e /H S I s ys t em s

B a sic S es sio n roa mi ng,  co nt ext  s u ppo rt,
co mpl ex  s yst em s

Fu ll  a da pt at io n a nd
sup po rt

Se a m le s s  a nd inte rc hange a ble  HSIs
M ul t i -d e vi c e H S I s B a sic Mu lt i-d iv erse  e nv iron me nt Fu ll  s up port

Inte llige nt, c onte xt -a wa re  a nd ada ptive  HSIs
U se r pro f i le s P rof i le s w it hi n c lo sed  or  prop r ie ta ry

e nvi ron men ts
D yn ami c an d roa ma bl e pro fi le s f or
di ve rse en vi ronm en ts

C ontex t-aw arenes s  (wi th
s ens or s and profiles )

S i mpl e (pre sen ce ,
l oca t io n)

Grou ps , mo re
co nt ex t,  de ta il ed
p re se nc e

Mu lt i-d iv erse
en vi ronm en t

Fu ll  c on te xt  a nd
sit u at io n,  (s ome )
emo ti on s

L e a rni n g u se r  in t e r f ac e s A da pt i ng me nu s,  m ai nl y sin gl e u sers,
si mp le  c ol la bora ti on

Mu lt i-d iv erse
en vi ronm en t

Un de rst and  (some )
hum an  b eh avi ou r

P r i v ac y a nd  se c ur i t y B a sic Mu lt i-d iv erse  e nv iron me nt s,  t rus t
a spe ct s

Fu ll  s up port

S u p po rt  f or  m ul t i -
d i sp l ay / de v ic e /H S I s ys t em s

B a sic S es sio n roa mi ng,  co nt ext  s u ppo rt,
co mpl ex  s yst em s

Fu ll  a da pt at io n a nd
sup po rt

Human System Inter action NO W S T MT L T

Sim ple , s e lf -e x pla ining a nd e a s y-to-us e  m ulti-m odal HSIs
S peec h rec ogni tion, s peech to
tex t

Vo ic e co mma nd s,
no is y
en viro nme nts in
spe ci f ic  d oma i ns

Vo ic e co mma nd s,
no isy  e nv iron me nts
in  m ul ti pl e d oma in s

E nha nc ed  n atura l
la ng ua ge
un de rs ta nd in g,
spe ak er
in de pe nd enc e

Na tu ral  l an gu ag e
u nd ersta ndi ng ,  a pp ’ s
re la te d se man t ic
i nte rp retat i on ,
u nd ersta nd co nte nt ,
(s ome ) e mot i on s

Te x t to  sp ee c h Mon oton ic Na tural -so un ding  wi th  in to na ti on Un de rsta nd  con te nt,
(s ome ) e moti on s

G e stu res  (to c on tro l a pp l i ca tio n s) Mon itori ng ,
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

U s abi l i ty engineering Ev olutio n o f cu rrent ap pro ach es Disru ptio ns
P latform s  for  HSI dev elopm ent Ev olutio n of cu rre nt sys te ms Disru ptio ns

H SI us abi l i ty tes t sy s tem s Ev olutio n of cu rre nt sys te ms Disru ptio ns

Inte llige nt, conte x t-a wa re  and a daptiv e HS Is
U se r pro fi le s Pro fi l es wi th in  cl os ed o r p ropri eta ry

en viro nme nts
Dyna mic an d roa mab le  profi le s fo r
di vers e en vi ro nme nts

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
pre sen ce

Mul ti -d ive rse
en viro nme nt

Ful l  c onte xt a nd
s itua tio n, (s ome )
e mo ti on s

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

Pri v ac y a n d s ec u rity Ba si c Mul ti -di ve rse e nvi ron men ts , trust
asp ec ts

Ful l  s upp ort

Su p p ort for m u lti -
d i sp l ay /d ev ic e /HSI s y ste ms

Ba si c Se ssion  ro am in g, c on te xt s up po rt,
com plex sy stems

Ful l  a da ptatio n a nd
s up po rt

Se a m le s s  a nd inte rc ha nge a ble HSIs
M ul ti -de vi c e HSIs Ba si c Mul ti -di ve rse e nvi ron men t Ful l  s upp ort

Inte llige nt, conte x t-a wa re  and a daptiv e HS Is
U se r pro fi le s Pro fi l es wi th in  cl os ed o r p ropri eta ry

en viro nme nts
Dyna mic an d roa mab le  profi le s fo r
di vers e en vi ro nme nts

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
pre sen ce

Mul ti -d ive rse
en viro nme nt

Ful l  c onte xt a nd
s itua tio n, (s ome )
e mo ti on s

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 vi ro nm ent

Un de rsta nd  (s ome )
h um an b eh aviou r

Pri v ac y a n d s ec u rity Ba si c Mul ti -di ve rse e nvi ron men ts , trust
asp ec ts

Ful l  s upp ort

Su p p ort for m u lti -
d i sp l ay /d ev ic e /HSI s y ste ms

Ba si c Se ssion  ro am in g, c on te xt s up po rt,
com plex sy stems

Ful l  a da ptatio n a nd
s up po rt

Se a m le s s  a nd inte rc ha nge a ble HSIs
M ul ti -de vi c e HSIs Ba si c Mul ti -di ve rse e nvi ron men t Ful l  s upp ort

Inte llige nt, conte x t-a wa re  and a daptiv e HS Is
U se r pro fi le s Pro fi l es wi th in  cl os ed o r p ropri eta ry

en viro nme nts
Dyna mic an d roa mab le  profi le s fo r
di vers e en vi ro nme nts

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
pre sen ce

Mul ti -d ive rse
en viro nme nt

Ful l  c onte xt a nd
s itua tio n, (s ome )
e mo ti on s

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

Pri v ac y a n d s ec u rity Ba si c Mul ti -di ve rse e nvi ron men ts , trust
asp ec ts

Ful l  s upp ort

Su p p ort for m u lti -
d i sp l ay /d ev ic e /HSI s y ste ms

Ba si c Se ssion  ro am in g, c on te xt s up po rt,
com plex sy stems

Ful l  a da ptatio n a nd
s up po rt

Human System Interaction N OW ST M T LT

Sim ple, s elf -e xpla ining and e a sy -to-use  m ulti -moda l H SIs
S peec h recogni tion, s peec h to
tex t

Voi ce  comm an ds,
n oi sy
e nvi ron men ts  i n
s pec if i c do main s

Voi ce  c omm and s,
n ois y en viro nme nts
i n mul tip le  do mains

Enh an ced  n atura l
l ang ua ge
un de rstan ding,
sp ea ker
i nd epe nd en ce

Na tural  l an gu ag e
und ersta ndin g, a pp ’ s
re la te d se ma ntic
in te rpretati on ,
und ersta nd c onte nt,
(s ome ) e moti on s

Te x t to  s p ee c h Mo no to ni c Natu ra l-s ou nding  wi th in to na tion Un de rstand  con tent,
(s ome ) e moti on s

G es tu res  (to  co n trol  a pp l ic a ti o n s) Mo ni torin g,
d ire ctio ns (ga mes )

Interp re tatio n, po in ti ng Fa cia l mo vem en ts ,
(s ome ) e xp re ssi on s

Ey e  m o ve me n t (to  co n trol
a p pl i ca ti on s); e ye -b a ll  tra ck in g

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

e nvi ron men ts
Dyn amic an d roa ma ble pro fi le s for
di ve rse en vi ronm en ts

C ontex t-aw arenes s  (wi th
s ens or s and profiles )

Simple (pre sen ce ,
l oca tio n)

Grou ps , mo re
co ntex t, de ta il ed
p re se nc e

Mu lti-d iv erse
en vi ronm en t

Fu ll  c on te xt a nd
situ atio n, (s ome )
emo ti on s

L e a rni n g u se r in te rfac e s Ada pti ng me nu s, m ainl y sin gl e u sers,
simp le  c ol la bora ti on

Mu lti-d iv erse
en vi ronm en t

Un de rstand  (some )
hum an  b eh aviou r

Pri v ac y a nd  se c uri ty Ba sic Mu lti-d iv erse  e nv iron me nts, trus t
a spe cts

Fu ll  s up port

Su p po rt for m ul ti -
d i sp l ay /de v ic e /H SI s ys tem s

Ba sic Ses sio n roa ming, co ntext s u ppo rt,
co mplex  s ystem s

Fu ll  a da ptatio n a nd
sup po rt

Se a m le s s  a nd inte rc hange a ble  HSIs
M ul ti -d e vi c e HSIs Ba sic Mu lti-d iv erse  e nv iron me nt Fu ll  s up port

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

e nvi ron men ts
Dyn amic an d roa ma ble pro fi le s for
di ve rse en vi ronm en ts

C ontex t-aw arenes s  (wi th
s ens or s and profiles )

Simple (pre sen ce ,
l oca tio n)

Grou ps , mo re
co ntex t, de ta il ed
p re se nc e

Mu lti-d iv erse
en vi ronm en t

Fu ll  c on te xt a nd
situ atio n, (s ome )
emo ti on s

L e a rni n g u se r in te rfac e s Ada pti ng me nu s, m ainl y sin gl e u sers,
simp le  c ol la bora ti on

Mu lti-d iv erse
en vi ron men t

Un de rstand  (some )
hum an  b eh aviou r

Pri v ac y a nd  se c uri ty Ba sic Mu lti-d iv erse  e nv iron me nts, trus t
a spe cts

Fu ll  s up port

Su p po rt for m ul ti -
d i sp l ay /de v ic e /H SI s ys tem s

Ba sic Ses sio n roa ming, co ntext s u ppo rt,
co mplex  s ystem s

Fu ll  a da ptatio n a nd
sup po rt

Se a m le s s  a nd inte rc hange a ble  HSIs
M ul ti -d e vi c e HSIs Ba sic Mu lti-d iv erse  e nv iron me nt Fu ll  s up port

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

e nvi ron men ts
Dyn amic an d roa ma ble pro fi le s for
di ve rse en vi ronm en ts

C ontex t-aw arenes s  (wi th
s ens or s and profiles )

Simple (pre sen ce ,
l oca tio n)

Grou ps , mo re
co ntex t, de ta il ed
p re se nc e

Mu lti-d iv erse
en vi ronm en t

Fu ll  c on te xt a nd
situ atio n, (s ome )
emo ti on s

L e a rni n g u se r in te rfac e s Ada pti ng me nu s, m ainl y sin gl e u sers,
simp le  c ol la bora ti on

Mu lti-d iv erse
en vi ronm en t

Un de rstand  (some )
hum an  b eh aviou r

Pri v ac y a nd  se c uri ty Ba sic Mu lti-d iv erse  e nv iron me nts, trus t
a spe cts

Fu ll  s up port

Su p po rt for m ul ti -
d i sp l ay /de v ic e /H SI s ys tem s

Ba sic Ses sio n roa ming, co ntext s u ppo rt,
co mplex  s ystem s

Fu ll  a da ptatio n a nd
sup po rt

System E ngineer 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
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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
3

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
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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
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
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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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•• Launched  in Launched  in JanuaryJanuary 20042004

•• Analysis of:Analysis of:
–– TechnTechnology sideology side
–– BusinessBusiness sideside
–– Intellectual Property & LegalIntellectual Property & Legal sideside

•• Downloadable from our Downloadable from our 
wwebsiteebsite: : www.iteawww.itea--office.orgoffice.org
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......................................................Open Source Software Open Source Software pprocessrocess

1 2 3

Open Source Open Source 
CommonsCommons

Open Source Open Source 
AppsApps

Open Source Open Source 
AppsApps

EndEnd--uuser ser 
SolutionsSolutions

Collaborative Collaborative 
EffortsEfforts

Proprietary 
Apps

Proprietary 
Apps

Traditional Traditional 
business business 
modelsmodels

R&D

oror

EndEnd--uuser ser 
SolutionsSolutions

Customisation Customisation 
ServicesServices Open Open 

solutionssolutions
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ITEAITEA pprojectroject portfolioportfolio
By numbersBy numbers

Status September 2004

No. of personNo. of person--yearsyearsNo. of projectsNo. of projects

1 6171 6171616StoppedStopped

10010011InIn--launchlaunch

3 3553 3553030OnOn--goinggoing

4 0114 0113030FinishedFinished

7 466 7 466 6161(excl. stopped)(excl. stopped)Total Calls 1 Total Calls 1 -- 6 6 
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Project success storiesProject success stories
ExamplesExamples
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Nomadic Home

Project positioning vs. Application DomainsProject positioning vs. Application Domains
Calls 1 to 6Calls 1 to 6

Services
& 

Software
Creation

Cyber Enterprise

Finished Finished 
OnOn--goinggoing
Call 6Call 6

VIVIAN, ADANETS 
ISPI, DIGINEWS

ESAPS, SOPHOCLES, 
CAFE, ROBOCOP, 

CANDELA, FAMILIES,
MERCED, TESCICO

EAST-EEA, SPACE4U, AGILE 

DESS, UMSDL, 
EMPRESS, MOOSE, P2I, 

TT-MEDAL, MERLIN 

VACCAT, COVAR, PEPITA, DIGITAL 
CINEMA,.3DWORKBENCH, PROTEUS,

LASCOT, MAGELLAN

AMBIENCE, NOMADIC MEDIA ,
COPS, JULES VERNE 

EUROPA, HOMENET2RUN, 
DIGITAL-HEADEND,

RTIPA, VHE-MIDDLEWARE, 
SIRENA, SHOPS

BEYOND, OSMOSE, AMEC

ATHOS, BRIC, TASSC, KLIMT 
@TERMINALS,  NETCARE,
TESI, POLLENS, HYADES,

T-BONES, SATURN
LOGOS, AURORA 

MOBILIZING THE INTERNET, 
HELIOTROPE, 

EASY WIRELESS
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Content

Engineering

Project positioning vs. Technology ClustersProject positioning vs. Technology Clusters
Calls 1 to 6Calls 1 to 6

Finished Finished 
OnOn--goinggoing
Call 6Call 6

JULES VERNE,  CANDELA

COVAR

BRIC, KLIMT, 
@TERMINALS,
ISPI,  3DWORKBENCH,
DIGINEWS, AURORA

POLLENS, RTIPA, VHE-MIDDLEWARE,
HOMENET2RUN,
MOBILIZING THE INTERNET, T-BONES

TESI, COPS, SATURN,
MAGELLAN, SHOPS, LOGOS

EAST-EEA, ADANETS, 
DIGITAL-HEADEND, 
ATHOS,  NETCARE, 
HELIOTROPE,
EASY WIRELESS

DIGITAL CINEMA,
VIVIAN, HYADES

CAFE,  AMBIENCE,
TT-MEDAL, P2I, AMEC,
TESCICO, MERLIN 

ESAPS, UMSDL, EUROPA,
MOOSE, TASSC, PEPITA, 

ROBOCOP, DESS, 
OSMOSE, SPACE4U,
SIRENA, FAMILIES,
AGILE, MERCED

EMPRESS, SOPHOCLES, 
VACCAT,  PROTEUS 

BEYOND,  LASCOT,
NOMADIC MEDIA
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Call Call 77
SSchedulechedule

Evaluation and Labelling
STG                                             (5/6-10-04)
BSG  (27-10-04)
ITAC  (28-10-04)
ISSUE LABEL  (25-11-04)

Pre-announcement (November 2003)

Call 7 open (19-01-04)
PO preparation meeting (19/20-01-04)

Closure PO  (02-04-04)

Technical Evaluation
STG                                          (22/23-04-04)
BSG (27-05-04)
ITAC  (28-05-04)

Closure FPP  (24-09-04)

FPP preparation meeting  (17-06-04)

Technical
Evaluation

Industry ITEA Public Authorities

Call for Projects

Evaluation label

National 
procedures

Project Outline

Full Project 
Proposal

Accepted POs

All FPPs

Funding

National 
Programmes 

Project Contract 
& Launch
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Call 7 Call 7 
StatusStatus

•• 45 POs received, for 5114 person45 POs received, for 5114 person--yearsyears
•• 27 accepted, for 3774 person27 accepted, for 3774 person--yearsyears

•• POs evaluation: POs evaluation: Areas of improvement Areas of improvement 
–– ””State of the artState of the art”” with clear identification of the new innovative proposal, with clear identification of the new innovative proposal, 

and coherence with previous or other projectsand coherence with previous or other projects
–– Description of the potential results justifying the level of effDescription of the potential results justifying the level of effort.ort.
–– First approach of WP organisation and goals, and role of each paFirst approach of WP organisation and goals, and role of each partner in rtner in 

the WPthe WP
–– Description of project management especially for large consortiaDescription of project management especially for large consortia
–– Still several partners have not mentioned contact with their Still several partners have not mentioned contact with their PAsPAs or or gave gave 

wrong feedbackwrong feedback and and Consortia do not always fulfill rules of each country Consortia do not always fulfill rules of each country 

•• 21 FPPs received, for 3448 person21 FPPs received, for 3448 person--years (4 withdrew and 2 merged) years (4 withdrew and 2 merged) 
–– Evalutation in process Evalutation in process 
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Project evaluation process updateProject evaluation process update
Public Authorities fully in the loopPublic Authorities fully in the loop

PO
 cl

os
ur

e

ST
G

BS
G

Ca
ll o

pe
n

accepted POs to ITAC

BS
G

BS
G

–
IT

AC

ITAC and STG
comments to PLs

FP
P 

clo
su

re

ST
G

BS
G

-- ITAC comments to ITAC comments to PLsPLs
-- STG comments to STG comments to PLsPLs
-- BSG BSG labellinglabelling recommendationsrecommendations
to the Board: then decision to to the Board: then decision to PLsPLs

BS
G

BS
G

–
IT

AC

Labels

all FPPs to ITAC

Bo
ar

d

End of MayJanuary End of
October

End of
November

PO phasePO phase FPP phaseFPP phase
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Tentative Tentative CalendarCalendar

•• 20 20 January 200January 20055 LaunchLaunch
Project Outline (PO) preparation meetingProject Outline (PO) preparation meeting

•• 1 1 April 200April 20055 Deadline submission PDeadline submission POOss

•• April 200April 20055 Review PReview POOs s 

•• 22 22 June 200June 20055 Full Project Proposal Full Project Proposal (FPP) (FPP) briefing meetingbriefing meeting

•• 23 23 September 200September 20055 Deadline submission Deadline submission FPPsFPPs

•• October 200October 20055 Project labellingProject labelling

•• Late 2005/early 2006Late 2005/early 2006 Project startProject start

......................................................Thank you Thank you for your attentionfor your attention


