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1. Utrnrfup, urqqurbnrtrp.
9br1u d rlurp ryurtrlutr :

2. Qpuqbgpru6 qu2rnntrp.
(( pu,pdp r"nbfutrnlnqfru!utr ruprynrtrurpbpnrplutr trufuurptupfr cnbqtu!ur1:

3. 9np6nr.qrlrufu rlru;pp Lr dufl4brntrhnn.
Uf trq*rqn rpfr (utrpuqbrnn rpln rb (Ufrtrquru.ln u), 201 9p. trnl hdpbp fr 1 0_frg 1 4_p:

4. (prurlfrpnn |1nnrfn.
U fttrqu qn rp fr (urtr p u q br"n n rp1 n rtr :

5. 9np6nrqfurtr trqrurnu[;n.
<Ufrtrqurqnrplurtr trnpuptupnrpinrtrtrbplr tr r"nbfutrnlnqfrurLbpfr 2urpurpD (swlTCH 201g)h ur rludn r1n r{frtr n r g n rg ur h urtr 4bu frtr tlu utr ur !g n rp1 n rtr :

6. efuturplrlru6 pbfrut bnn
(tudtudnrlnr{h nt''pu'gpnrd trurfuununh mbr1uL1ur19br1ud {up4rutrlutrp UfrLqqrqnrpfr m'rppbp

t4tu2mnt4urtrbpfr hbun pLtrupl4bl | (urluur"nurtrf tr ufrtrquqnrpfr dhltr Furndn rnbfutrnlnqfrrutrbpfr
nlnpunnril huduqnpburllgnLplutr hbnutrlurntrbnn, nlnprnfr qupqurgdurtr qnp&nuI bpl.lnr
qbrnnrplnrtrtrbplilhnndn, frtrlqbu truh Llntrl4phun &puqnbnh hntuqnp6tlutr htrurpu{npnrplnLtrtrbpp:

untutrdtruQfr nr2u4pnrplnrtr h qnu4bt hrulQruLlutr muqru{urr[, nrrn4 ,Ih zu,np nlnprnullrtr
hrul!urQurtr ptrQbpnrplnrLtrbp dfrgruqqurlfrtr hr.utrpnrplurtrtr btr trbpllulurgnbl hnbt g urprnurryputrpp,
ttufuurnbu{nq bpurqpbpp, hurrluqnp6ulgnrqutr hufurp htrurpu{np trufuuqEbnn h 4putrg 2trnphfr{trnp 2nrQtutrbp dnrunp qnpbblnr hbnutr!ruptrbpp:

7 ' (rutr*frrqnrrlfubpp, hlnryptrhpn, Furnaprugr{ru6 [urI pfutrunQrru6 hrupgbpp.
<< FSU Lrufuupupfr r"nbrlul4url q. rlurpryutrltuLfr qlfuu4nprJ.qrrn{frptu!nrplnrtrp hrutrqfrqbl

h Ufrtrq*rqnrpfr (uLpuqbrnnrlqrutr 
lurnu{urpnrplutr u{uct trurfu'pup eh (ntrq suunJr hbun:flrpnrtrbln{ hlnrpbpfrtr' trufuurptup suunp tr2b[ h, nrr UfrLquqnrpnrd hfr2nul h qtrurhurunnrd btrhtulQ*r!rutr hrudultrplr urtrqL*rhurrnbfr rybnn tr tr2urtr*rQnrp;nrfup ulbrnnplrutr urnurgplpurg[r trqupqugdruL qnpbnLd: l'rltrnrhbrnLr surrnp *r{blugnbl h, np ufrtrquqniln quLnrruurn h funn,gtrbt



hurpurpbpnrplnrtrtrbpp (ulruumurLlr hbm, duutrurt{nptuulbu' l4ppu14utr, uprllnrtrrupbpuQurtr l-r
unl-runpurlfrtr nlnpuntrbpnuf: 9. rtup4utrlurtrp, 2trnphu!urlnrplnrtr hurlntrbln{ hutrryfrqdr,uL hurdup,
Lbp!ulurgnbt h hulQtu!utr rnbfutrnlnqfrurl4lL nlnprnnul frpurtlurLurg4urb h rnbuutrbfr uqtuqr.r,rlnrd

Itpu!utrugLtbthp 6puqpbpp: [J'uutrur{npuqbu' trbpl.ltu.lurg{bt h qrqnng-urpq.;nrtrurpbpnrplnrtr
dhu{np{urb 2r[purtJ, nnh 2p2urtrurl.lLbpnril urnutrdtrug{b1 bt' (GnFUn), urnbrlbupup
mbfutrnlnqfrutrbpfr lbtrmpntrp, (Uf'UUS) [r (ULbL, hLdbtrbpurl4urL [uFnnuLnnpfrurtrbpp, h npqbu
t{bp2Lurprylnrtrp ryfrrnurnLf 4bf I qur"npruur"nlr durutruqbunlr ilnu.npp nlnprnul]rtr ur2fuurrnur2nrQu:

1-.'tufuurpupfr r"nb[uqurl q. rlurpryurLluLp hhrnrupnBnqbl h, pb np dulup4urLlnrd btr rJ2ur!{nrtl
Lr ptrrynrtr{nril nuqdur{urput4urtr qurpqurgdurtr 6purqpbptr nr hbnurtrl.lunu{hL bufuurqbbpp:
L'ufuupurp Surr"np rnbqbLlugpbl h, nfi trdutroplrtrur! 6puqpbp d2ul4{nul btr huilnrr"nbrl
hudulutuputrtrhpfr qfrrnuLlutr hbr"nurqnr"nuQutr ptr!bpnrplnrtrbbpfr h Qunruu[urpnrplurtr dlnru

2uhuqpq[n lanrytlbpfr hbr"n dfruu[rtr, nnhg hbr"nn trufuurpurptr ptr4nrtrnrrl I npn2nrdp: flpn2ilurlr
ptrqnrtrnrillrg uLUh2urqbu hbrnn qbr"nurl4r.utr dlnru frtrurnfrmnunLbpfr l4nq.Ihg ulu{nril | npn2ilurtrtr

It p u {ur ! urtr d trurlur r.h [r m p rlutr qn pbptr pur g p :
1-rufuupurp Surr"np hrulQuQurtr r4rur"nr{[pur!nrplutr hbun ptrtrurpl4bl I trutr !urnu{rupnrplltr

huilrup r-unurgtrr.uhbpp hurtr4fruurgnrl durprnuhpu{bptrbpp: funub1n{ htuilurluuprutrLbpnrd tlppurLlutr
bpruqpbpfr upryfrru[rutrnrplurtr tr hbr"nuqurlnril Lpurtrg QfrpurnbfrnrpluL rluruJrtr' Surmp t,2b[ h, nn urn4h
unbfutrnlnqfrurQutr qurnqugnulp unbrllr h nrtrbtrnrd db6 urpuqnrqurdp h dqrduLtuLf uUhg untrmbunrp.;utr
qurhurtrgtrbptr ht, huilurqurr"nruufurutrupun, {rnfur{nrd btr, nruun[r urtrhpurdb2r"n I npurl4ur{npu[urb
rlurutrurqbrntrbplr qlrrnbflrptrbpfr rl2rnut,;utr puprlugnrd: Ut+ trqur"nul.ln{ Ufrtrquqnrpfr

Qurnur{rlpnrplnrtrp, uluurb up4btr hrudurlur.upurLtrbplrg, uququ duutruqbrntrbpfr rlb2 ubptlutrnq; h
tultt hutlnqdnrtrpp, nn Unp4bn th Uunnq ur{urprn{b1 huriluluruputrfr hbr,n, [r ultr 2u.rpnrtrullulurtr
qnpbptrpug h, nn0 u.lbrnp I pLputrru dJrtrlh hrt Bh 4bng: U1u trqutnurlln{ rnurp{r-u rlbg 2-3 wtrquil
nlnpunurlfrL rluuLurqbrntrbpfr hurdup !uqdul4bpqr{nril h frpur!uLug{nrd bL ubdfrtrqrp-
4uruptrpugLbfr' rnbfutrnlnqfrullutr nlnprnfr Lnpuprup lnrbnrdtrbpfrtr btutrnpurgtrblnr h trputrg Furndn
npuQu{npnrdp uluhquLblnr hurrJup: L2r{b1 h trurh, np qbunnrplnrtrp $frtrurtruur{npnrd I ubdfrLup-
4uuptrpurglr qnrrlupJr 90%-p, ]ru! qnpburnnr LltuqrluLlbpqnrp;nrtrp' dtrr.r.rgur610%-p:

Lufuurpurpfr unbrluQurl rlup4tutrlrutrp 2trnphul4rulnrplnrtr I hujmtrbt hn qnn6ntrl4bpn2p ,hnn6h
{nfuutrulltlutr h hurduqnp6r.r.rQgnrp3ulL u{uLnfiuurnurludnrpJurtl hqrtlurp h hru{b1b1, np 2nrrnn{
!mpudur4pfr uJtI urlpnqpru!utr, rnbqbQuun{nrplnrLp, nntl rutrhpurdb2rn qhLh' dbnp pbp{urb
q ur1 dutr u r{n p u[u6n rp1 n rtrtr bptr Jr t,; ur un ur p urbb1n r h ru iltu p :

tltupryurtrlutrp hutrrpfrqnnl I nrtrbgbl trurtr Ulrtrqurqnrp[ unhrnpfr h uprynrtrurpbpnrplurtr
Lrufuuptup 9nh aln gnrtrfr hbrn: I {up4utrlrutrp trrufu trbpl4urlugnbt h FSU trurfurlpurpnplurtr
!unnrg{w8pp, uuhdtutr{ur6 wnugtruhbppnrplnrtrtrbnn, urltrnrhbr"ntr trbp!ur1urgpb1, pb frblnr h
(u4tuumutrp unurpurdu2pgutr]r unrugtuLnurp qbrnnrp;nrtrtrbpfrg ilbl4n SS nlnprnnrd (durutru{nptuqbu
funub1n{ funphp4u4frL LflrnLplutr ptrprugpnrd hlrdtr{urb qbpurqurtrg qfrunul4urtr ur{utr4nqptrbnh



druufrL), frtrlqbu trurh trbptlurlurgpbl f (r,uluruunurtrfr SS ptrl.lbpnrplnrtrtrbpfr trbpnrdp tr u1L nlnprntrbpp,
npntrg 2pgurtrurLltrbpnrd trpurtrB ur2futumnul btr: tlltrnrhbrnb urrlhnqh trbpLlurlurg{bt h UfrLqurqnrp
dudutrul6 hur;l4url4rutr tlurqtlurl4bpqnrplnrtrt,bnh nlnpr"nurlfrtr qnpbnrtlbnrplnrtrp:

Lurfuurpurp gnh aln gnrtrp, 2trnphul.ltulnrplnrtr hurpntrbln4 hn qnnbptrlhpngp, Lbplqultugnbf b
UfiLqruqnrpJr rfrnpdtr ornurpbnlntru trbp4pnultrbpfr trbpqpur{durtr nlnpunnrd, frtrlqbu trurtr rnurppbp
bplapLbpfr qnp6ptrt,|bptrbnh hbrn ur2[uurr"nurtrp]r 2pgurtrulltrbptr nr 6trurlrrfp: tjurutru{npqrqbu
Lbpt4ultugtrbln{ urnhrnpurlfrtr trbplultugnrglnrplnrltrbnh +bnn h b2rutrurl4nplnrtrp
hurluqnpbu.rl4gnrplnttrp funpugLblnr h ptrqlllLblnr qnplnril' trbpQrulugr{b1 F urttr dhurlurrfp, nph
2p2tuLut4trhpnrrl qnp6nril bL ur2futuphfr rnupphp bp!ptrbpnril ufrtrquqnplrutr urnhmpulfrtr
tr bp L1 tu1 rug n rgln rp1 n rtrtr bp p :

$brlrud {urprpurtrlrtn, npqbu hurmnrl4 h1nrp, drlutrrut4gbf h trurh Ufrtrqurqnrpnul t,-Uq-h
qupqugdrutr 6pruqpbplr <Cultivate> trufuudbntrnrplutr tlbtatrurplafrtr, nprnbrl hutrrtrbu h bllbt blnqpn{:
L,ur utrrypu4urndbt h ,Ibn bpQpnrd frpru14urtrurg4nrt urnuprnurr.lr hl.lnhrudrul'1u,nqh qurpqurgdurtrtr
nqrl{ub 6puqpbpfrtr, funubl dlrguqqullrtr uunupunr.r.rtlr lnrbnrdtrbpp (u4r.uurnurtrnrd trbp4trblnr h
hulQullutr thnndn urpr.nr.uhu.rtrblnr hLupu{npnrplnrtrtrbpfr rluufrtr: l.rur[uuprupfr r"nbqurQrup
LbpLlulrugpbl h trurh
unbfubnlnqfruluL l4btrrnpntrfr {bpurbbl nr uulr.uhn4bt r}nu l4urlnrtr qrupqugnrdp:

Llfigngundutr nng ptrpugpnrd urUrnh4 ,r2fuurnbl tr urlgblnrtrbplrtr h qpur{b1 (( Furndn
mbfutrnlnqfrur!urtr up4lnrtrupbpnrplutr trurfuupurpnrplr.utr hnt{tutrnr bbppn Lbpl.lurlurgqud hu4lrll4utr
tlfuutrulutr unurrlu{urnn, npfrtr rJuutruQgbl btr (uluruunr.utrnril h r"nurpurbu2p2qrtrnrd pur{ul4urtrfrtr
ufruc+ unugptrpug qprutrgu6 ilh 2urFp duruLuqfimul.1utr urctqurh urnugptrpr,ug qpurtrgrub
pLt.|bpnrplnrtrtrbp. uQuality Testing Labr, (ERA Technologies LLC>, <Expper Technologies>, <The Gurus
LLCD, oAddDevice LLC>, <DevNet>, <EasyDMARC)), (yEA Engineering>:

Snrgurhutr+buh 4bnght, opp htulllurtautr ptrlabpnrplnrtrtrbpfr trbplaulurgnrgfrlbbpp hurtr4bu btr
bQbl urnuLdhL 2Lnphutr4butrbpn{ trbpLlurlrugtrbln{ hnbtrg ptrllbpnrplnrbtrbpfr ulprnuryputrpL nr
6urnu.;nrplnrtrlhpp:

Surqtuu[rupp nt dfru4tr dbd hbr"nurppppnrp.;nrL h urnur2urgnbl nlnpmurlfrtr
LluqilruLlbpqnrplnrtrtrbnh h lpput4utr frtrurnJrr,nntrnbbpfr 2pgurtrrlQnrd, ur.;lh hurugpbl I qpur{h1 tlb6
p4n4 pupdpurumfrdutr qur2r,nntrlut bnh nr2urlpnp1nfu[, n4pbn bnpn{fr bb pugqrhurpnbl
(url r., u un utr fr 2u p n rtr ru ! u pu p u6n 11 14 u p n rln rpl n rtrtr bptr n r tr bp n rdp:

8. lrnrugurp[nrp.;nrtrtrbFE, .}Fubg [fupugp mulnr {bprupbp;ul unugrup{fubpp. b4tubuQp,
6 lrp, dur f I b rnfu b p p, nilu ur ur U [u rutr ru m n rfu b p p, ru [tr 14 u F{n I u n ry n rbpfu h p p.

ufLqwqnrpfr ('rLpurqbunrplurtr r.1,.rnuu[upnrplutr urr{uq bufuuprun eh (ntrq sruunfr hbr.n
htuLrlf'qdurtr durtlutrtut4 9. rlup4utrlutr unrugunUbt I hudurqnpburQgnrplnrtr 6ru{ulbl hull4urlqutr h
ufitrquqnrpluL mbfutrnlnqfrurLlurtr hurdr.uluuputrtrbpfr rlh2tr' trqurmurl.l nrtrbtrqrln{ frpr-ut4'rtrurgtrbl
ntur'utrnrlultautr r,hnfuurtrul4durtr, hbunuqnrnurQurtr h rfinpdurqfrmtulqrutr Lufuurq6bp: Lurfur,purp S,unp



nngntfrbt h urnur2rup!p h rlurntrutr2bl uJb rnbfuLnlnqtruQurtr hurdrulutuprutrtrbpp, npntrg hbrn
hLurpu{np I hrudruqnpbur!gnrqnrtr u!ub1. <National University of Singapore>, <Nanyang
Technologiacal university>, <Singapore university of rechnology and Design>:

Lurfuupup Surnb u{blurgpbl h, nn Ufrtrquqnrpfr (urtrpurqbunnrplnrLnril, durutrqr{npqrqhu'
Qppnrplutr nlnpr"nnrrl, urlrnf{ qnpbnrtrbnrplnrtr btr &ru{urlnrd trurh hbyruqnunurl.lurtr h qfrmurQ'rtr
pLt'lbpnrplnrtrtrbpp: h hu{blnrdtr' Surrnn trZbf h, nfr qbrnp h pu11bp dbntrurplbi ilb6urgtrblnr hurrlurp
hurrlurqnp6tulgnrpluL tluu2rnuptrbnn, Lr hurdurqnp8ul4gnrp1urL 2p2ruLu!nrd pL4qp!b1 trurh tr2t{u6
h brn urqn un ur 1.1 urtr ptr L1 bp n rp1 n rtrtr bp p.
1. <National Research Foundation Singapore>,
2. <lnstitute for lnfocomm Research>,
3. <Singapore Institute for Clinical Sciences (SICS)),
4. <Centre for Quantum Technologies>,
5. <Singapore lnstitute of Manufacturing Technology (slMTech)>,
6. <lnstitute of High performance Computing>:

UfrLquqnLpfr untrrnpfr Ll up+lnrtrurpbpnrplutr trufuurpup gnh On trnrtrp qrnqrgurplb1 h
Ufrtrqurqnrpnrrl hfrdtrbl unl.lnpurlfrL trbp!ulurgnrglnrplnrtr, nnn Uoqtrh qurldurtrtrbp urnbr16b1
hu4!u14urtr !uqrluQbpqnrplnrtrtrbnh hutlup' tu2fuurrnblnr n, dtru4tr Ufrtrqurqnrpnul !urq1.rrnurl
nrLbgnrl l4urqrlullbpqnrplnrtrLhnh, u11 trurh Ufrtrqurqnrp[ t4urnu{upnrplutr hbr.n: h qurn*rufuurtr'
q' '-hupqutr;utrp tr2b1 f, np (ulurur"nurlrp 2urhurqpqn{urd h qurpqrugtrbl hurdurqnp&ruLlgnrplnrtrp
U[Lqruqnrpfr (urtrpuqbr"nnrpJrutr hbrn h qurrnptuuun I u2fuurr"nbi runugurpQn hurtrph l4n1b1nr hurdurp:
(utll1uL1urtr qurr"n{JrpuQnrplnrtrp ulr.uLnrruur"nulltuilnrplnrtr h hurpntrbl {rnfu2ruhur{brn
hutlurqnpdutlgnrplurtr htrtupur{npnrplnrtrtrbp uunbq6bl ufrbqurqnrpfr dh 2unp
lurqrftuL{bpqnrplnLtrtrbnh (op.' <ST engineering>, <ASTAR') tr hu1lrul.1utr LlurqdruQbpqnrplnrtrtrbpfr
ilfr2tr: Ufrtrqur4nrplutr qnqth funur.nugbl I r.hnfuurtrgbl utrhpu dh2un urtrdutrg tlntrunulr"nu4frtr
un{ur1trbp, npntrg dJr2ngnu[ hLupu{nn qthLh rlbr{trup!bl huduqnp&ulgnrplnrtrp:

(tu1l4trL1uL unur[lr{upn{ trbpl4urlugur6 qnbpb pnlnn pLlbpnrplnrtrtrbpp
qurldurtrtu{npr{u6nLplnrtrtrbp dbnp pbpbgfrtr' hbunruqur hurdurqnpbru!gnrplrutr nrqrlnrplrudp
ptrtrurpl4nrdtrbp dhQtrupl4blnr Lr 4purtrp qurpqugtrblnr r{bpurpbplll: tJuutrurlnpuqbu,<euality Testing
Lab> ptrLlbpnLplnLtrp hnr2uqfrp I urnnpuqpbl <Airome) ptrl4bpnrplurb hbm, nnn $frtrurLuullrutr
6unurlnrplnrbtrbp h frpu!utrugtrnrd OnruuumurLnrd, Ufrtrqurqnrpnrd, htr4ntrbq[u1nrd h
uulurqfrrulnrd: ultr u2fuurnnilI I U2furuphJr 700-frg ru4bt putrlulfrtr lurqdtuQbpqnrplnrtrrrbnh hbm:
oQuality testing lab> ptrllbpnrplnrtrtr Jrpurlurtrugtrblnr h ryp, nn, unLnu4nuLph pburnurt{npnuJp:

b,lu ,IbLl hurdurqnp6url4gnrplutr hnr2uqfrp I uunnpurqn4bL <EasyDMARC> pblbpnrplurL tr
(HEAPSTECH)' QntrunpgJrnrrlfr hbm' ufrtrquqnrpfr 2nrQulnuI ptrqtrbutr pti4prltrblnr hud'rp:
9ntrunpgfrnrdtr oqunuqnpbnrrl I hudurqnpbul.lgrulfrtr dnrnbgnrd [r urnurtr4urprn qnp6uplurlfrtr rJnahf
hbrnl'rnrluQurtrnpbtr hurdurr"nbqblnr gutrQugurb putru!lr unbfutrnlnqfrurt,.*rtr .tr!bpnrplnrtrtrbpfr,
hb2unugtrblnr 6puqpulfrtr uquhnr{durb h bunurlnrp.;nrtrtrhpfr rfturnu!urp1upnulp uufr,-



fuuqurrlo{tlulrtrnulutr (u{rurnurpiluqpurlfrL (tudurqnp6url4gnplutr 14rlqdu!bpu4nrplurtr
r"nurpu.rbpnrd:

(u1Qu!uL <Varpet>-n, nnL ungutrg lbtrgurlulfrtr 6unulnrplnrtrtrbpfr dturnnrgilutr huppulq h,
huduqnpbul,4gnLplutr hnr2uqpbp I urnnpurqpbl <SunMedia>, <Capsys>, <Warrantec>, <Hal34K>,
(KFW) ptrtlbpnrplnrtrtrbpfi hbrn' frp hurJrulupqp durqnblrulnrd, Ufrtrquqnrpnrd, gbpdurtr[u4nrd h
(nfi qurpfrul nrd qnpburp14bln r {bp upbpl u 1:

(u1l.1utt4urL <Gurus> ptr14bpnrplnrtrp rfrnfuu4urpd hurilurdurltrnrplnrtr I dbnp pbnbt <Roterdam
Partners>-h tr (MDEC>-fr hbrn' rn{ultrbpfr d2ultftutr tr r{bplnrbnrp.;urtr nqqnrp;urtlp hruduqnpburlgb1nr

{bprupbplul:
<Davnet> ptr!bpnrp;nrLp hr.r.rrluqnpburllgnrplurtr qurjrlutrur{np{ubnrplnrtr I dbnp pbnbt

<Azunaro> [r <Johannes Thordason> ptrllbpnrplnrtrtrbp]r hbrn, frul4 <YEA Engineering>-p ptrtrunUbt h
Ufrtrqurqnrpnrd huriluluurpruLtrbnh hbrn hurduqnp6ru!gnLp.;utr htrurpu{npnrplnrtrtrbpp:

(SWITCH 201gD-h 2p2utrulqtrbpnrd dbnp btr pbp{b1100-frg urlbt qurldurLu{npr{ubnrplnrtrtrbp'
hull4url.lurtr ptr14bpnrplnrtrtrbplr hbr"n hbrnuqu htudruqnpburl4gnrplnLtrp ptrtrupl4blnr t{bpurpbplurl:

9. Urnnpruqpnrp.;nrtrp, urluuplr{p.


