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LEMUONKE3NKL

Ywnwywpdwu b wynndwunwgdwt puwgwywnubpnd d6d nbp niuh wpnhw-
Ywu wbnEyuwunwlwu nbuuninghwubph’ wdwwihu wbluuninghwubph ubpnpnup:
Uh owpp wotuwwmwupubph [8, 9, 14, 17, 52], huswbu twl gnpdnn hwdwlwpgbiph
ybpnwdniyeywu  hpdwu Jpw Ywpbh £ wunb, np wnbnGluundwlwu nbunippuubp
ogunwannpdénn puytipnyeiniuutiph hwdwp, npuintin wnlw Gu nhulwihtu nbnGYwwnywywu
hnuptip, twywwnwwhwpdwp £ owhwagnpdt| hhpphnwiht whwyh wdwwhtu hwdw-
Ywpgbp' puybpnipywt wotuwwnniuwynipniup pwupdpwgubint W nhuytiphg funwwhbnt
uywunwyny: Ldwu hwdwywnpgbph w2luwwnmwuph wprynwwybunniejwu pwpdpwgdwl
Uywwnwyny wuhpwdbtipgnnyeniu £ wnwowunwd [nwdh)] pwqiwehy fuunhputp, dwutw-
ynpwwbu phtwtuwlwu dhongubiph ujwqgbignud [6, 29, 44, 58], hwdwlwpgh
owupwpbnujwontejwu ujwqgbtignud [18, 32, 34, 50, 68], wbtintywwunjwlywu ntunipu-
ubiph owwnhdw| pwatund [69, 47, 4, 28, 24, 30] U wjju: Snipwpwugnp Ywqdwybip-
wnuRjwl hwdwp wbnEywunywlwu nbunipuubph’ Bupwlwnnigwdpubph nu dwnwjni-
pintuutph  wpwdwnpdwu  wynndwwnwgywsd hwdwlwpgbph dowlydwt dwdwuwy
wbiwp Lt punpytit hwdwwwwnwufuwu nbluuninghwubn, dowyybu npwug hwdwwnbin
wofuwwmwuph ulygpnwupubipp, huswybu twb  hwdwlwpgh  wfuwnwuph  pwnpép
wnnynibwybnnyentut wwwhnynn dhongubp:

ftdwih wpnhwywunyeyniup ywjdwuwynpywsd L inbntlwunmjwunbiuuninghw-
Ywu tupwlywnnigwépubiph nu dwnwynyeintuutiph npwdwnpdwu wynndwnwgywd
hwdwlywpgh Jowlydwu wuhpwdtonngudp' hhppphnwiht wdwh  unbnddwu nt
owhwagnpddwu dwuwwwphny:



Uwnbtwlununipjut tywwwyp nbntlwunjwnbiuuninghwlwu Gupwlwnnig-

qwéputiph nu dwnwyniejniuutiph wpwdwnpdwu  wywnndwnwgywsd  hwdwlwpgh

dowynudu ni ubipnpnwiu k:

Lwwunwyhtu hwuubne hwdwp wnwownpyby Gu hbwnlyw| fuunhputpp’

1.

Nwnwtwuhpt]p wdwwiht  wnbfuuninghwttph  nwpwwnmbuwyubpu  nt
puwnnb unbindynn hwdwlwpgh 2whwgnpddwu nbuwulyniuhg wnwyb
Uywunwywhwpdwpp:

Uowyb| hppphnwiht wdwbipnid nGunipuubiph pwotudwu wynndwnwg-
qwd hwdwlwnpg' hphdudbind oguwwnbpbph twuwwbu wnpwdwnpwd
wwpwdbwnpbph b hwdwywpgh pupwghy woluwwnwuph pupwgpnd
hwwpwgpywd nbntywunynyejwu Ytpndniejwu ypw:

Uowlywsd dbpnnubiph hhdwu Jypw uwnbindt pwhwagnpdnnuywu ybp
hunbipdbju, npp huwpwynpnientt Ypudtinh  ogunwwnbptpht unwuwg
hwdwlwnpgh Ynndhg npwdwnpynn dwnwjnyejniuutipp:

Lwdwlwpgnd  wnbnwywjynn  wnyjjwubph  wuwwug ni hnwwpp
wwhnwwnwynpdwt  hwdwp  punpb,  wnbnunpbp ne whwgnpdt
opjGlyunwjhu nyjwutiph ywhwwudwu hwdwlwpg:

Yhpwnbiny <wjwuwwnwuh wgquiht wynihnbuuthjwywu hwdwjuwpw-
up wnbnblwwnydwlwu nbunipuubpp' ubpywnnigtp hhpphnwht wdwwhu
hwdwlwpg:

SGhunwlywu unpnypep:

dowyyb| £ wnbntyuwunjwunbuuninghwwtu Gupwlwnnigwdpubtiph nt
ntunipuutiph npwdwnpdwt wynndwnwgywéd hwdwlwpg hhpphnw-
Jhu wdwh Yunnigdwt nt gwhwgnpddwu dwuwwwphny:



- dowlyyb| £ hhpphnwiht wdwh nbunipuubph owwhdw| 2whwgnpddwu
uwwuwnwyny wdwwihtu tnwpwdph punpdwu dbpnn’ hunbgpw) guwhw-
wwlwuubph duwynpdwu bwywwnwyny Yonwihu gnpdwlyhgutiph owwnp-
dw| wpdtiputiph npnadwu wuwwwphny:
hhduwynpytip nt puwnpgtp b wdunndwnwgwd hwdwlwpgh Gupw-
hwdwlwnpgbph gnpdniubnyejwu  nbuwuyniuhg Uwwwnwlwhwpdwn
wbfuuninghwubipt ni dpwapwiht hwdwlwpgbpp nbuuhywyw, nbnb-
Yuwwndwlwu nt dpwgpwiht wwwhnydwu Gupwhwdwlwnpgbph untind-
dwu nt hwdwwnbn wpryniiwybun woluwnwuph hwdwn

Snpduwlwu wpdbpp: StEnGlwunjwunbhuuninghwlwu Gupwlwnnigywdputiph
nL dwnwjniejntuubiph npwdwnpdwu «<UNC wdwywihu (ndndubp» wdunndwnwgywd
hwdwlwpgp wbnunpyt  <wjwuwnmwuh wqqwiht ynihnbuuthjuwywt hwdwjuw-
pwunw (ubpnpdwu wyunp tbpyuyjugywsd b wotuwnmwupnd) b huwpwynpnyeniu k
wnwihu hhpphnwiht wdwh npwdwnpwd nbunppuubpny punywub] dJwutwynp wdwh
huwpwynpnigyniuubpp’ suwhdwuwhwyybing hwdwuwpwup $hghlwlywu nbunipu-
ubpny: Uowlyywsd ybp hunbpdbjup enyp £ wwhu ogunwwnmbiptiph gpwugybi
hwdwlwpgnud b unbindt| bwhuwgdtip gwulwih ywpwdbinpbpny:

Upfuwwnwupnid dowlyywsd wyunndwinwgywsd hwdwlwpgh dnnbip Ywnbh £ yp-
pwnb] wy Yugdwybpwnieniiubpnd' wnw $hghlwlwu nbunipuubph wwpwdbn-
nptph hwowndwdp:

Muwnwwunipjwt nnipu pipynn hhduwlwu npnypubpp.

- wbnGywwndwwnbiuuninghwlywu Gupwlwnnigwdpubtiph nu nGunipuubiph
npwdwnpdwt  wynndwnwgyws hwdwlwpgp' hppphnwiht - wdwh
Yhpwndwdp,

- hhpphnwht wdwh nGunipuutiph owywhdw| 2whwagnpddwu Uwwwnwyny
wdwwht nmwpwdph punpdwu dennp’ hunbgpw) guwhwnwlwuutph



Guwynpdwtu twwwnwyny Yonwihu gnpdwyhgubiph owuinhdw| wndtp-
utiph npnadwdp,
wywnndwunwgywd hwdwywpgh nbjuuhyuywi wwywhnydwu dnnbp,
wywnndwunwgywd  hwdwywpgh  wnbnGluwunduwywtu  wwwhnddwu
dnnbp,
wywnndwunwgwsd hwdwywnpgh dpwgpwiht wwywhnyndp' oguwinb-
pbph hwdwp twjuwwnbujwd hwpdwpwybun ntwywnpq ytbp hunbpdbjuny:
UWluwwnwuph wkuwywt b gnpsuwlw wpnyniupubipp qtiynigyt) Gu'
e Lwjwuwnwuh wqquiht wnihnbfuuhlwlywu hwdwuwpwuh (bwfuyht <NAL)

mwpbywu ghunwdnnnyubpnud (2016R.);

o «StnGlwwnywlwu wnblunnghwubp bW wynndwnwgnud», «Rndthnyebipwjht
hwdwlwpgbp U gwugbip» wdphnuttph  ghunwywu ubdhuwpubpnd (2014-
2017ppR.):

Lpwwnwpwlyndubpp: UinGuwfununygjwt hhduwywt wpryniupubpp hpwunwpwy-
qwd tu 4 ghnwywu woluwwmwupubipnd, npnup ubpyuwjwgws L pungdywd Gu
gphwlwunypjwu guwuyntd:

Uwnbttwlununipjwtu junnigywépp b dwywip: Unbuwfununieginiup pwnyugwd

E ubpwénieniuphg, 4 giniuubiphg, tigpwhwugnuihg b gpwlwuniyejwu gwulhg, npp
ubpwnnud £ 109 wudwunw: <hduwywu uynep 2wpwnpywsd £ 106 vmwwaghp Eoh pw,
npnup Ubpwnnw Gu 68 ujwpubp L 6 wnnwyutp:

Lbipwoényeinwund hhduwynpywé £ wnbwfununypijuu pbdwih wpnhwywunt-

pIntup, ubpyuwjwgywsd Gu wnbuwfununiejwl twywwnwyubipp, Wwonwwunygjwu nnipu
ptipynn hhduwlwu npnyputipp, w2fuwwnwuph hwyhpé uwpwagpnieiniup b hhduw-
Yt ghunwlwu wpnyniupubipp:

Unwohu qjund ubipluwjwgywsd Gu nwnwtwuhpnyeginiuutip wdwwihu wnbiuunin-
ghwubph wpnhwlwunyejuu dwuht, ybpghuhu wwpptp whwbph W wpwdwnpynn
ownuwjnijniuutiph mwppbpnyenittph dwuht: Nwnwuwuppyb) Gu twbe opjGlunwiht
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Gnwuwyn wyjwutph wwhwwudwu hhduwlwu dGpnnubpp L hpwlywuwgdwu
Gnwuwyubipp: LEpYwjwgywd G wotuwwnmwupubip, wwpptip Yugqdwybpwnie)niuubiph,
twl pnithwywt, wnbntyuunjwywiu Gupwlywnnigwdpubpnd hhpphnwiht - wdwhp
Yhpwnnwiubph dwuhtu: dbpnddwsé Gu wotuwwnwupubp, udhpdwsd hhpphnwiht wdwh
owhwgnpddwu dwdwuwl wnwowgnn fuunhpubpt’ dwfuubph ujwgbgnud, wnb-
nGywundwlwu hnupbiph owyunhdw| pwofund b wyu:

Gnypnpn gnibup uyppywsd £ wdnndwinwgywd hwdwwpgh dwpbdwnhluwlwu
nt inbntywunywlywu wwywhnyndubphu:

Auwytpyywsd £ hwdwywpgh pupwghy yhdwyny wwjdwuwynpwd Yonwyhu
gnhpdwyhgubiph owwhdw| wpdbtputph npnpdwu fuunpp dwpebtdwunphywywu dnnbp:
Sfund  ubpywywgywsés Gu  hwdwlwpgnwd  Ybéhnubph  Ywjwgdwu  wignphedp,
dwutwynpwwbtiu  hhppphnwihtt wdwnw  nGunipuubiph pwoudwt dnnGp Nt npw
Yhpwndwdp dh pwuh ugbiuwpubpny unwgywd wpryniupubipp:

Lbpywjwgywé tu opjtyunwihu Gnwuwyny wnydjwubph wwhwywudwt hwdw-
Ywpgbpu nu npwughg wnwownpywsd fuunph wnbuwuyniuhg wnwyb| twwunwyw-
hwpdwp vwppbpwyh punpnygjwu hhduwynpndutipp: LEpYwjwgywsd Gu uwl nwunw-
twuhpywé Jhpunnuwugdwtu dbpnnubpt nu npwug JGpnwdnigjwu  hpdwt  Ypw
punpywsd Jyhpunniwpwgdwu hwdwlwnpgp, nph oqunigjwdp wofuwwnbint Gu wywn-
dwwwgywd hwdwlwpgh duwgwsd pninp Gupwhwdwlwpgbpp' hhpphnwiht wdwh
owhwgnpddwu hwdwp:

Gppnpn_ginutup uyphpywsd £ hwdwwnpgh wnbfuuhlulwu nt dpwgpwiht wwyw-
hnynudubphu: Sfjunwd ubpyuwywgywsé £ hwdwlwpgh gwugwihu dwpunwpwwbinnt-
pintup, huswbu twb wyunndwwnmwgywd hhpppnwiht wdwyh nbnunpdwt hwdwn
wuhpwdtionn gwugwihu Ywpgwynpnwiubpu nu hwdwlwpgbph nbnunpdwu pwtipp:
Lbpywjwgywsé tu twl hwdwlwpgh nbntjuwunduwlywu wuynmwugnigjwu wwwhny-
dwu hwdwp wnwownpyynn dhongubipt nt npwiug nbnunpdwu pwytpp:



2nppnpn gjfund ubipYuywgywsd k dowyywd « <UNE wdwwiht [nwdnwdubip» wyunn-
dwwnwgywd hwdwwpgh 2whwgnpdnnulwu ytp huinbipdbjup, oginwntiptiph Ynndhg
owhwagnpddwu tupwlw totipp: LEpYwjwgywd tu hwdwywpghg oguybint pwytipt ni
ognwwnbiptpphtu pudtnuwd huwpwynpnie)niuutipp:

Gagpwhwugdwu dby punhwupwgywsd Gu woluwwnwupnd unmwgwd ghunw-

gnhpduwywl wprynwupubipp:



LNk 1. GSPULLULNMEG3UL UULUNQrY B4
uStuLuhunNunua3UuL LNUSUYLENE

1.1. Wdwywyhtu wmEfuuninghwubph qupgqugdw
dhwnnwiubpp

Udwwyhu wGfuuninghwyh jnipwpwtsingy wywhht W jnipupwugnip Juiphg hwuw-
ubifh |pubint wnwudwhwwnynienit wwwhnynwd £ npw  wpwg qupgugnwip:
Udwwihu wbfuuninghwubiph Yhpwndwu wpryntupnd unytu $hghlwlwu wnmwpwédph
owhwagnpdnuip hwqwpwynp oguwwbptiph Ynndhg, wwwhnynwd £ vwlb npwg
Yhpwndwu dhtwtuvwlwu rwhwybinnieiniup: Uwlwju, dJhwdwdwuwy dté pwuwyny
ogunwuwnbiptiph uywuwpynwWt wnweowgund k£ Unp fuunhpubip, npnup wWwhwugnud Gu
[(ndwu unp dnnbigndubip hudnpdwghwjh gpwugdwt/puptipgdwt hwdwn: Udwwjhu
wbfuuninghwubiph Wywpwquwind wnwolwiht £ nwnuntd ny b hghlwlwu uwnppbinh
huwpwynpnieynwutbph 6§ |hubp, w) wju, pb huswbu Gu wn dhongubpp rwhw-
gnpdynd dpwgpwihu dwwpnwynw: Wn puy wywwbwnny dwwnnigynn dwinwint-
pinuutph npwyh wwwhnynwu k, np dGé nbp nwph wju wnhwh hwdwlwpgbiph
wo2luwwmwupnd:  Udwwihu  hwdwlwpgp  uwfuyphund  unbndjwsd udwuwwnhy
ownwjniejniuutiphg twppbipwytnt hwdwp wujwunw Gu hwdwlwpg, npp dwwnnignid
E hwdwlwpgswiptu nGuniputbp nu dwnwjnyeiniuutip gwugh dhongny: Udwwjhu
hwdwywnpgh wpwgwagnpdnieyniup, hnwwihnyenut nt $hghlwlwu nbunipuubph
owhwybtinn Yphpwnnidu wwwhnybint inbuwuyniuhg d6d nbp niuh yhpunniuwjwgnidp:
Ogwnwunbiptph pwuwyh, hupnpdwghwih dwywh wéh htin Yuwdwsd hwuywuwh
nwpdwy, np nyjwubph wwhwwudwu punniujwd nwppbpwyp, tpp hudnpdwghwu
wwhuwwuynw E ubpybpubph Ynon uwdwnwlyubph ypw punnwubih sh hup htuswbu

wuywmwugnipjwu, wjuwbu b $huwtuwlywu wnbuwuynwutphg: Wn huy wywunbwnny
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wdwwjht hwdwlwnpgnud ywhwwuynn wndjwijutipp gpwugynd Gu dbd pwuwyny wybih
Edwu Ynoinn ufwywnwyubiph dpw, npnup Ytunpnuwgywsd hwdwywpgh Ynndhg
Ywnwdwnpybny' unbindnud Gu dhowdwin, npuinbin dkYy Yphsh Juwudwu nbwpnid fuunhp
sh Ywpnn wnwowtwy, pwuh np wn Ynhsh Ypw wwhwwtynn ndjuutipt wpnbu huly
gnyws Gu |hunwd dbly wy Ynpphsh pw, huly awpphg nnipu Glwsdp huwpwnphtu wpwg
thnfuwppudnd £ unpnd: Wuwhund'  wdwwihu  wbluuninghwih - wdyuiubiph
Yeunpnuwgywd hwdwlwpgh Ywnnigywodph swhwgnpdnwdt  niuh  Jdh  wpp
wnwybnpyniuubp, puswhuhp GU' hwdwlwpgswihu  nbunipuubph $huwtuwlwu
owhwybwnnieniup, npwug unwjwpdwu hwpdwpwybunnieyniup:

Udwwihtu dwnwjnyeinu dwunnignn uqdwybpwniygjwt hwdwp d6Yy wy Yuplnp
wnwybnenu £ wju, np wju nmwpwdpp, npp sh ogwnwgnpdynid dtl ognwinhpng
ynndhg, Ywpnn £ wpwdwnpygb) dbYy wy ogunwunhpng: Wuhupt uwnwgynw E, np
hwdwlwpgnd wnlw nbunipuubpp Ywpnn Gu ogunwgnpdybp owwnpdw| pwotudwu
owunhdw| wignphpUdubph Yhpwndwdp [64]:

3nipwpwgnip puybipnyejwu hwdwp wwn Yuwpunp £ niubuw] pwpdp pnnniuw-
Ynypjwdp b 6yntunygjudp wdwwiht hwdwwng: Uu Gpyne swhwuhoubpp dhwyp sku,
np wtwp £ hwoyh wnudtu udwu hwdwlwpgbip gwhwagnpstijhu: Uj| 2w upunp
hwugwdwupubp GU* wuwnwugnigniup, wuluwgwu wotuwwnwupp [60]:

Cuwn Unwunwpuubiph W wbfuuninghwubiph wggwjhu huunpwunninh uwhdwudwu
«Udwwiht hwdwlwpgp dnnb) £ hwdwunwpwsd, hwpdwp, pun ywhwugh hwdwunbin
ogunwagnpddwt inhpnyenud uwpgwynpynn hwdwlwpgswihu ntunipuutphu (quugbiph,
utipdtiputiph, hphonnnigjwu, dpwaptiph L ubipdhuubtiph) gwugwiht  hwuwubnyentu
wwwhnybnt hwdwp, npp Ywpnn £ vpwdwnpdtp wpwg bW wpwdwnpnnp Ynndhg
dhupdw| Ywpqwynpnwdubipny» [19]:

Udwwjhu nbluuninghwubph wupunhwun qupgqugnwit wwwhnytig npw dninpp

wmwppbp ptwqwywnubph Yugqdwybpwnieginiuubn: “Hpwup uyubghtu Yhpwndb| huswtiu
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wmwppbip ninpunutiph d6d puybpnyeyniuutipnd, wjuwbu £ Yppwlwu nu ghunwlwu

hwuwnwuwnniejnibubipnid:

Snjnieyntt nuubt wdwwjhtu nbluuninghwubph dh pwup wnhwbp: Lwju wuhpw-

dbown | npwup pwdwub| Gpynt hpduwlwu fudpbpp'

1 puwn gunudbnt Jujph (wdwwjht dnnb)

1 puwn dwnwynijwl (wdwwjhu dwnwjnyjwl dnnk))

1.1.1 Wiywjhtu wbkluuninghwt puwn guuybGint uyph

Cuwn gwnuybnt uyph gnjnieiniu ntubu wdwwjhtu nbuuninghwih snpu hhduwlwu

wnhwbip [51] (uy.1.1)'

A Cwupwjhu wdy (Public cloud),

Uwutwynp wdy (Private cloud),

A
A <hpphnwiht wdy (Hybrid cloud),
A

Cwdwjupwihtu wdy (Community cloud):

N
Broad Network . ... || Measured On-Demand
Access JLRamd Ela5t|C|tyJ_ Service ‘ Self-Service
Essential
Characteristics
Resource Pc
Service Madels SaaS PaaS IaaS
Deol ; Public Private Hybrid COnélImUcf;itv
eploymen ou
Models Cloud Cloud Cloud
LY. 1.1 Udwwyhu nbfuuninghwjh wnhwtp [51]
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Cwupwjht wdy (Public cloud): <wupwjht whwyh wdwywihu wnbfuuninghwu
unpwdwnpynud £ npluk puybpnygjwu Ynndhg hp hwowhunpnubphu [51]: Uju nbwpnwd
hwéwlunpnp $hghwywu dnunp sniuh nbwh pptu hwnlugywd nbunipuutpp: Wu
wnwppbpwlyt wdbtwwwpqu £ b d6§ Yhpwnnd niuh wdpnng wfuwphnud: Uju nnhwh
wdwwihu wbfuuninghw wpwdwnpnd Gu Jdh 2wpp puybpnuyeniuubp, npnughg Gu
ophuwYy Dropbox-p [70], Microsoft-n [71], Amazon-p [/2], Google-n [73] L wyl:
Nwbuwny dph 2wnpp wnwybniegyniuubp’ wuybwp |hubp, wwwhnynuyeniup W wyju, wju
whwh wdwywihu wnbluunnghwtu nwh twl pbpnyeggniuubp’ wudbwp nwppbpwynd
hhonnnpjwt  dwywih uvwhdwuwthwynwdubipp npng  puybpnuyeniuutiph Ynndhg W
nbinwnpqwd nyjwjubph wudunwugniejwt dwwpnwyp: SYjwutph wuywmwugniejwu
hwpg Ywpnn L wnwowtw| ophuwly wju nbwpnud, Gpp 2w oguwwnbpbip
hwdwywngnd gpwugytijhu ogwnwgnpdnid Gu unyu E-thnuwinp L/Jwd qununuwpwnp,
npp Yhpwnbp Gu bwb wy hwdwlwpgbpnd gpwugybihu: Wu wwpwquwinud, btpb
unyupuly wdwwjhtu nbhuuninghwt wnpwdwnpnn puybpnientut hpwlwugunwd £ pninp
owuptipp hp hwdwywnpgh wudunwugnyeniut wwwhnybiint hwdwn, hwpbpubpp wy
wjwwindnpdubiphg Ynpgbiiny ogunwwnbptph ndjwiubpp Ywpnn Gu thnpébp Yuwmwpb
ogunuwuwnbiptiph wdwnud nbnwnpywsd dwyGpp nhnbiint hwdwn: Uyu fuunhpubpp hwayh
wnubiny, dwnwjnyentup dwwnnignn puybpnieniuubpu wpnbu huy wnwowpynd Gu
Bpypwyjwuh dephdhlwghuwyh dbpnn, Gpp unp hwdwlwpgshg dnunp gnpdtine nbwpnud
hwdwlwpgp Ywpd hwnnpnwagpnieinu £ ninupynd ogunwunhpng htinwfunuwhwdw-
nhu, npp bw bwjuwwbu gpwugnud £ hp indyujubpned:

Cwupwiht wdwu niup hEnlyw| wnwybnipyniuutpp [74].

A punujudwu JGd huwpwynpnipiniu - hwdwwwwnwufuwt  gnidwph
Jéwpdwtu nhdwg hwupwjht wdwp Ywpbih £ wupunhwwn dedwgut), h
dtipon nwubuwiny wuuwhdwuwihwy dwywih hhonnnyentu,

A Sdwfuubiph wpryniuwybwnnie)ni,
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A Utility style costing - hwupwjhtu wdwbipp JGdwdwuwdp Yhpwnnd Gu
Jéwphp oguwgnpdtijhu wnwppbipwyp, Gpp hwéwfunpnp Jéwpnd k
Swnwjniejwt hwdwp wju dwdwuwy, Gpp wju wbwnp £ Yhpwnh: Yu
hwwnlwuhop huwpwynpniejnit £ nmwihu |pwgnighs gnidwn syuwnub,

A hnwwihnipiniu - hwyyh wnubiny ogunwwbptiph pwuwyp, ubpytiputph
huyw pwuwyp wwwhnynd t hnwwihnyenu, np Geb hwdwywnpgh
npul dwuuhy fuwthwuyh, npwu wj| tnwppbipt wpwa Ythnfuwphubu:

A Gynunipjnu,

A wulwfunipiniu guudbint Jwiphg'  hwdwlwpgp  hwuwubh  E

Jntpwpwusnip ywjphg h 2unphhy hwdwgwugh:

Uwutiwynp wdy (Private cloud): Ujuwhuh wdwp uwnbindynd £ dwutwynp
puytpniygjwt Ynndhg: Quwjwd upwu, np wdwp Ywpnn £ hwuwtbih |hub] wpunwphu
gwughg, npwuhg Ywnpnn Gu ogwnyb| dhwyu puybpnigjwt wfuwwnwyhgubpp/ogunwnt-
ptipp [75]: Uwutwynp wdwp Ywpnn £ unbindyb| huswbiu puybpnygjwu nidtipny,
wjuwbu £ wy  puyGpnigwt Ynndhg,  hwdwwwwwujuwtu  EnynYnypju
unpwdwnpdwdp  dhwju Swnwjnipyniup - ywwdhpnn  Ynndpu:  Uwutwydnp  wdwp
huwpwynpniejntu £ nnwihu puybpnieniuubphtu Yuwwnwnb) futwjnnnieyniuubin, pwuh np
wdwh 2whwgnpddwt ywpwquind Ypdwnynid G uwppbph pwuwyp' dhwdwdwuwly
wwwhnybing wydbih d&d Gynwnyeniu b wuunwugnyeniu: - MuGuwin 2w
wnwybnyejniuubp’ dwutwynp wdwu niwh twb fuunhpubp, npnup uwwu |NGH Gu:
Uwutwynp wdwh pwhwgnpddwt hwdwp wuhpwdbon | bwjuwgdt| npw wupunhwun
yGpwhulyynn  Swppunwpwwbinngeniup: dwpunwpwwbinngutu  bwubwlwu
Yuqlwybpwnwp wdwwihu hwdwwpgh hwdwp wuhpwdbom £ wjupwuny, np tipb
wnwohywinwd wuhpwdbown |hup wju punujub uwd Yuwwwpbp wyp thnthnfunieniuubn,
wuww npwup wnpytu wpwg b hbown:
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Uwutwynp wdwh swhwgnpdnwihg wnwe puybpniyeniup wbinp £ npngh
wnbnwnpb| wju hp dhongubipny, Rt dwnwjnyentup unmwuw w)| puytpnieiniuhg: Uy
puytpnyeywu Ynndhg wpwdwnpwsd Jwutwynp wdwyp hwéwju wudwund bGu
Ywnwywnpynn dwutwynp wdy: Uwywju, hwogh wntbing, np dwutwygnp wdwhp
owhwagnpdnuiu wybih  Uwflupuwnptih £ hwupwht wdwyhg  wudunwugniejwu
wwwhnydwt uywwnwnndubpny, wy| puybpniejwu Ynndhg npw dwnnignudp b thnpp
hus hwlwuwlwu Yupnn k hub;: Uu wwpwgwind wnwolwihu fuunhp £ puyGpnyegjut
hwdwp qunuuh hubnpdwghwih nppwwbnndp dwnwjnyeiniup Jwwnnignn  puyb-
pnejwt Ynndhg: Unwght hwjwgphg eynud £ pb, np win pulipnigniup ninnuiyh npw
hpwynwupp snwh, uwywju |hghuquynpdwt b ywyjdwuwgpwihtu YGinbph thnthnfudwu
nbwpnud, Grb ywunydhpwwnn wjjbu sguuwuw ogunybi| wyn dwnwjniyeintuhg, dby wyg
puytipnieiniu wyjwiutph wnbnwihnfunwip Yupnn £ Gpluwpwnle ne pwpn gnpdpupwg
nwnuw|: <wnpgbip GU wnwowun twl wju nbwpbpnw, bpp hwpbpubpp dGnp Gu
ptpnid  puybpniwt nduiutpp: QUwywés  wdwwihtu  Swnwjniejntt dwwnnignn
puytpnieyniuubpp dEdwdwuwdp wwwhnw Gu pwpdp wuunwugnyejwt, uwlwju sh
pwgwnynwd hwpbpubpph  hwpdwydwtu  wprynitupnid - ywnydhpwunne  puybpnyejut
hubnpdwghwjh Ynpniuwnp: Uu wwpwgwnd fuunhpp upwunud §, b wpnynp dwnwjnt-
N dwwnnignn puybpnyeiniut wdpnnonyejudp Yyph hGunbwupubiph ywwnwutuw-
uwwnynieyniup: Wuwhuny, hwpg £ wnwowunud, pbl husnt puybpnyeyniup wbwp £ hp
dwutwynp wdwyp dwwnnigh npuk wy puytpnejwu dhongny: Mwwnwufuwup, hwjwuw-
pwp, dpuwluwwbiu 2whwybwin |hubiu £ Cwwn puybipnyeyniuutip dhongubip sniubu
wdwwihu dwnwjnyeyniuttp dwwnignn wnwudhu ubipdbpwiht hwugnyg uwnboébnt
hwdwp: Uwutwynp wdwp wnbnwunnpbinig wnwye Yuplnp § hwayh wnub|, day yhpunww
dbpbuwih dJhohuwgywd wpdtipp, npp Ywpnn k fupun mwnwudb] wwppbp hwuqu-
dwuputiphg Ywfuwsd: Cloud Technology Partners-h gjjuwynp dwpunwpwgbin L
wbfuuninghwubtiph Jwutwgbin Ephy UbpGunmwuh Yuwnwpwsd hGunwgnuninie)niuutiph

wpryntupnud wwnqyby £, np Geb puybpnyeynitup hp nidtipny £ nnbnunpnd dwutiwynp
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wdwp, www jnpupwignip yhpnnwy dbeptuwgh dhohtwgywd wpdbpp Ywpnn §
hwuuti Jdpusl 1000 UUL nnywph, huy wdwwiht Swnwjniyginiuubp dwunnignn
pubpynipjwt nbwpnw JGY yhpuniw dbptuwih wndtpp Ywpnn k jhub; dhohunw 150-
400 UU'L nnyuwp: bhwpyt, onlyujuywu qubpp hwulwuwint hwdwp wuhpwdtion k
nwunwduwuhpb pninp wnwownplubpp W hbunn ujwgub| yepouwywu npnonud* Yunnigh
dwutwynp wdwu hupunipnyu, pL ogwnyb] Swnwjniyeintup dwwnignn  pulybpni-
pIntuutipnhg: Shuwtuwwbu jwywagnyu nwdnwip dhown | hwunhuwunw £ oqunyb) pwg
Spwanuwht Ynny tnwppbipwyubiphg' hwayh wnubing tipghutubiphu wuyéwp (hubp:
uwjwd wnwohu hwjwgphg Ywpnn £ pywi, b npwup s6u wpnn wnpwdwnpbp wju
pninp  SwnwjniRyntuubpp, npnup wuhpwdbon Gu Ywd snubu wudunwugnyejwt
wwhwugynn unpdbpp, uwlwjt npwug pwg hwuwubhnyeniup wwywhnynd k
fuunhputiph wpwag hwjwnuwpbpdwuu ne (nddwun:

1.1.2. dhpnniwjugdwu nkpp dwutiwynp wiwywihtt nGluuninghwynid

Cwbwfu Yphpunnuwjwugnwip hwdwpnwd 5o dwutwynp wdwh 2whwagnpdnud:
Uwywju ppwlwund nw wnwbu sk dphpnnuwjwugnudp  inbuuninghw £, npuinbin
dhghlwywu uwppbipp wwpwugwwnynd tu owbpwghnt hwdwywpgbiphg L npwug
ypw nbnwnpwé dpwaptiphg: Wu wnbfuuninghwu ybpoht dwdwuwyubiph gnigb W
wdblwlwpunp  ubpnpnwitphg £, npp  hGnwihnfubg  nbnGlwwnwywu  ninpwp:
dhpunnuwjwgdwu wdkuwlwplnp hwnlwuhutiphg dGyu wyu £, np huwpwynpnie)ntu
E vwhu uwunwpbp huyuwjwlwu fjutwynnnyeniuttip uwppwynpnwdutiph dtinppbpdw ni
owhwagnpddwu ninpunnud: Uhts Jhpunnuwjugdwt yppwnnwip ubipdbpubph owhw-
gnpddwu  ogquwlwp gnpdnnnigjut  gnpdwlhgp 2w wybih gwdép Ep, npp
wwpldwuwynpywsd tp wju  hwuqwdwupny, np nipwpwugngp ubpdbph Ypw
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nbnwnpqwsd tp [hunw dGY owybpwghntu hwdwywng: Unwgynid Ep, np jnipwpwtgnip
unp hwdwlwpgh hwdwp quynwd Ep unp ubpybp: Ujunbin uplnp £ hwoyh wnub) bwl
tubpghwih ogwwgnpddwt Swfuubipp jnippwpwugnp unp ubipybph 2whwagnpddwu
dwdwuwy:

Yhpunnwwwgnuit wwywhnybing $hghwywu ubpybpubiph wpryniuwybn Yhpw-
nnw, htuwpwynpniginwu £ wtnwihu owhwanpdt) dtyhg wybih owbpwghnu hwdwywp-
gbip dGYy $pghywywu vwpph Yypw: Yhpnnwjwgdwu dhongny ubiptiph ypw uwnbind-
Yynw Gu Jhpwinww dbptuwubp, npnup ppwywund hwunhuwund G dpwgpwhu
dhowywp owbipwghnu hwdwlwpgh 2whwgnpddwu hwdwp [57]: Pninp Jhpunwwg
dbpbuwubipu wotuwwnnwd Gu hpwphg wnwuduwgywsd dhowywptpnid:

UwYwju hupt hptu yphpuninwwjwgnudp dwutwynp wdy sk, wju dwutwynp wdwh
Ywplnpwagnyu hhduwpwnp pwnunphs £ 3ntpwpwugnip puybipniegynu, npp gwulw-
unw £ niubbw] dwutwynp wdwy wbiwp £ niubuw hunwl ywunybpugnd hGnlyw
fuunhpubiph dwuht’

A nbluupyuwywl huwpwynpnieniuubipp,

A wdwh 2whwgnpddwt hwdwp unp uwppwynpnudutiph wuhpwdbounni-
[ejnLup,

A unpwlwnnyg wdwh wnpwdwnpnn Swnwjniyeiniuttipp

Wu bGpbp hpduwywu fuunhpubiphg pwgh wuhpwdbon E hwuqwdwunpbu
dtipindt; Lu dh pwuhup, npnughg wnwouwjhup wuywnwugnieginiut £ Cunniudwd L
hwdwpb], np dwutwynp wdwbpp hwupwjhtubiphg wuywmwug Gu: Uwlwjt uwu twlb
wj| Ywndhpubip: <wupwjht wdwh wuynwugniejwu tywndwdp Yuuywdubipp wwun-
dwnwpwuynud GU wju hwugwdwupny, np hwupwiht wdwp sh wwwhnynid end-to-end
encryption, uwlwju tdwlwuwnhw Swnwjnyenubp wpwdwnpnn puybpnyenutbpu
wpnbu phuy ulub) Gu Yppwnt] quninuwgpdwu wju nwppbpwyp hwupwihu wdwhp
dwnwinieiniutbp dwwnnigbhu: bhwpyt pninp puybipnyeyniuubpp 6 wwwhnynud
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wuywnwugnyeintu pwpdp dwwpnwy, hwupwiht wdw npwdwnpbijhu, uwlwiu npw
hhdwu dpw wju hwdwpb ns wuywnwtug, wjnpwu k| 6hown sk [76]:

Cwyh wnubiny, np pun dnptiunbph hbGnwgnunnyejuu bwfuyhu 18 wdhuubipp
pupwgpnu hGwnmwgnunywd puybpnuyeniuubiph 50% -hg wybju nbgh] Gu wuynwu-
gniRjwl wwwhnydwu fuunhpubip [77], hwpg £ wnwowunid, pb wdwwjht |ndnwiubphg
npu £ wdbh wudunwug: Mbwp £ uwl hwulwuw], np jnipupwugn wdwwihu
dwnwjnieiniu dwwnnignn puybipniygjutu wuywnwugniejwut ninjwd pinwbt wybih Jd6d
E, pwu wju puybpniejwup, npunbin SS-u hwunhuwunw £ npw unnpupwdwunidutinhg
dayp W dphgnigt wyu hul wywwbwnny hwupwiht wdwp Gppbdu Yupnn £ wybh
wuywwug |hubi|, pwu puybpniygjwt Ynndhg untindwd dwutwynpp:

Wu pninp hwuqwdwupubpp hwydh wnubind’ dwutwdnp wdwyh  Yuqdw-
Ytpwnuihg wnwy wtinp £ niubtw| hunwly wwhwugubip wuwnwugnyejwu uwndwdp:
Uwlwju punnwubing, np wdwwihu wnbjuuninghwt Ywpnn £ pwhwgnpdytip pwnpép
Ywplnpnigjwu ndjuiubph wwhwywudwu hwdwp' wbwp £ uwb yepwuwgb) hppuduwywu
unpdbpp  wbfuuninghwih  2whwgnpédwtu  hwdwp: <wpgdh  wnubin  wdwwjhu
wbfuuninghwubtiph wpwg qupqugnup b whwwlwu gnpdniutingjuu db9 npwug
fuhuin  UGpwnywé |hubip, wwppbp wbwnngenwubp Yuwwwpnd G wnihwnubp
puwgwywnnu' hwuwuwint hwdwp, b huspwuny Gu npwup wudwnwug: Npwbu
ophuwy, Uhwgjw| (Gwqwynpnigjniunid pwc pulybipnygjuu Ynndhg wuglugywd
«hudnpdwghwip  wuyunwugnyyuit  fuwfunnuubph  2015@  hwpgnw»  dpwgph
opswuwlutipnid 2015 pwywuhtu hwpgdwup dwutwlygwd dtd puytipnieyniuutiph 90%-
p nwbigh) b wuyunwugniygjwt fuunhpubp, h wwpptpnyeniu 2014 pwlywuh, Gpp win
unyu gnigwuhop Ywaqdby £ 81% [77]: wpgywéd publybpniyeniuutiphg 59%-p Ywpdnud k,
np wuunwugnyeutu wwwhnydwt fuunhpubipp swpniwwybine Gu wék), nph hbiwn
dtywntin wébint Gu bwb wn fuunppubph Ywpgwynpdwt hwdwp twfuwnbuwd
gnuwpubipp: Geb dbGYy puytpnien, npu nh dnn 500 wfuwwnn, nwbgk) k
hubnpdwghwih  wuunwugnjwu  fuwfunnd, www wjt 2015 pwywuhu  wn
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fuunhpubph ytpwgdwtu hwdwp dwhuub| £ dnwn £1,46 dhihnu, h vnwppbpniejniu 2014
pYwlwuhu dwiuuwd £600 000-h [77]: Uudwnwugniejwl fuunhpubipp 2upniuwynd Gu
dEdwdwuwdp wwwnbwnywd [hubip wpunwpht hwpdwynwdubpny, npnup Juqdnud Gu
69% ubd Ywqdwybpwniejniuubph hwdwp W 38% thnpp Ywgqdwybpwniejniuubiph
hwdwp: GpYynt gnigwuhoubinu £ wpniuwyb) Gu wék) bwfunpn mwpdw hwdbdwwn, Gpp
npwup hwdwwywwwufuwuwpwp bGnbp Gu 55% L 33% [77]: Uwlwjiu hwpgwsd
puybpnieniuubpnd wnwewgb| Gu uywnmwugniejwtu wwywhnydwu fuunhpubp, npnup
Yuwwyws Gu bnb| hptug huy woluwwmwyhgubiph htwn (W66 puybpnieiniuutiph 75%-p ugk
U Udwlwwnhw nGwptp, huy thnpp puybpnyeynuttph hwdwp gnigwuhop Ywqdb)
31%):

Ldwuwwhw fuunhpubphg Gubind wwppbp  wbunnyeyniuubp niubu hpbug
Ywunuwlwnpgbpp EGYunpnuwiht hudnpdwghwih owhwagnpddwu b wwhwwudwu
hwdwp: Ophtuwy, UU L-nud wwhwwuynn hupnpdwghwt whinp £ hwdwwwwnwiuwuh
HIPAA-h wunuwlwpgbiphu [78], huy Gypnuywywu Uhnygjwt wunwd Gpypubpnud
wwhwwuynn EGYunpnuwhu hudnpdwghwt wbwnp £ hwdwwwunwufuwuh Data
Protection Directive JwunuwYwpght [79]: Uwlwju wdwwjht wbfuuninghwubipp
owhwgnpédwu dwdwuwy Yuqdwybpwnieniuubpht udwuwwmhw Ywunuwlwpgbphu
hwlwwwwnwuluwubgubp nwnund £ wybh nddwp, pwuph np Yugdwybpwnieinwup,
npp ophuwy gqwuynw £ UUL-nd L hp pupwghy ogquwgnpddwu hubnpdwghwt
wwhwwunw £ hp ubpdGpwihu hwugnygnud, npp Ypyht quuynd E UUL-nwd L
htinbwpwnp Gupwpyynw £ HIPAA-h wunuwlwpgbipht, Ywpnn £ hp ywhbuwnwhu
wnyjwiubiph pwquutpp ywhwwub) d6Y wy Gpypnd inbinwywywéd ubpytpubph Ypw:
Wu wwpwgwjnd ywhbunwiht indyuiubpp wyjlu stu Gupwplyyh UU'L optiupubtiphu L
htiinlwpwn npwug Ytipunnignwdu wybih Ypwpnwuw [79]:

Wu fuunhpubiphg Gubiny’ wdwwjhu dwnwjnyeniu punpbhu gwulwih £ punpt
wjuwhuh pubpnyeynu, nph pninp wyyuwubph pwqwubpp quuynd Gu dbGYy Yuun-

uwywnpgny Ywpqwynpynn wnwpwdpnid: fuunph dGYy wyp (nwnud £ oguinybip wjuwhup
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puybpnie)ntuhg, npp quinunuwantny pninp wnyjwiutipp, pwuwht wwhwwuntd £ ny b
unyt wdwnw, wy htug hp Phghlwlwu nGunipuubpnud: LEpYwynwu dowlyynd £
wuyunwugnyejuu bu JdbYy hwdwlwnpg, npp hhdudwsd E |hubine vnyGuwhu qunu-
uwgpdwu Yypw [80]:

<hpphnwjht wdy (Hybrid cloud): Ybpohtu dwdwuwlyubpnd wnwyb] hwwfu
Yhpwnynid £ hwupwjht bW dwutwynp wdwbph fuwnunipnp, npp Ynsynd £ hhpphnwjht
wdy [81, 24, 25]: <ppphnwjht wdwh qwnwthwpp Ywjwund £ Upwunid, np wju
wnwppbpwyh nbwpnud nhuywihtu wnyjwutipp mbnwnpynid Gu dwutwynp wdwnud, huy
wyblh phs Ywplunpnyeyniu niubignn wdywiubpp’ hwupwjhunwd: Ophuwy, wwwhn-
Jwgpwlwt puybpnientup, npu nwph Gpynt nnpwh wndjwjubph pwqw, npnughg
wnwohup wnubughw| hwéwfunpnubph gngwyu L, huy dnwp wpnbu  huy
wwjdwuwghp Yupwd hwbwlunpnubiphup, wnbnwnpnd £ wnwohtu gnigwyh pwqu
hwupwihu wdwnd, huy Gpypnpnhup’ dwutwydnp wdwnd, hwodh wnubind, np
Bpypnpn gnigwyp wwpnwwynd £ hp huy hwéwpunpnubph wudtwlwu ndjuiubpp’
huswhuhp Gu wuduwgph, unghwwywu pwpwnh U Jéwpdwu pwpinh dwuhtu nbint-
Ynyeynwiutipp:  Ujuwyhuny uwnwgynd £, np hhpppnwiht wdwyp  wwpniiwynwd |
hwupwjhtu b dwutwynp wdwbph pninp npwywu Ynndbpp' huwpwynphuu gbipd duwiny
npwug rhpnyenuttiphg: Glukiny wju wdtuhg qupdwuwih sk, np wju mhwyh wdww)hu
wbfununinghwt 2w wpwg qupqwunud £ Cuwn SYjwiutiph Uhowgquiht “Ywqdw-
Ytpwnrejwu Yuwunwpwd hwpgnwubph, hwpgwsd Yugdwybipwnieginwuubph Yhup ugk
£, np wwuwydnpnud £ dnuin wyywquynud wugnid Yuwnwpbip dwutuwynp wdwh, huly djnwu
Ybup' hhppphnwiht wdwh [82]: <bwwgnuineniuubpp twl gnyg bu wyb], np
hhpphnwiht wdwh whwagnpddwtu  dwdwuwy Ywuwpynd £ hwdwlwpgswiphu
ntiunipuubiph 16%, ubpybputiph 5-10% fuuwjnnnuejnit [37]: Gpynt wdwbiph dhol Yuwu
hpwlwuwgynud £ qunuuwgpywé wihph dhongny, npu wwwhnynwd £ npw wudunwu-
gnyeynwup: - <ppphnwiht wdwyt  wwwhnynd £ gpwugdwu/pupbpgdwu  pwpdp
wpwgnteiniu, h nmwppbpnyentt hwupwjht wdwh [59]:
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<ppphnwiht wdwh Yunnigywdpnud pungplywsd wdwbpt hpwphg wilwfu
hwdwlwnpgbp Gu, npnup thnfuyuwwygynd Gu dpwgpwipu  |nwdnwing: Pnfuljw-
wwlygywsd woluwnwuph  wwwhnynwt  ppwlwuwgynd £ wnwownpwupubiph
pwofudwu (task scheduling) dhongny [54, 53]:

Zhpphnwiht wdwh 2whwagnpddwu dwdwuwly dGd nbp nuh hwdwywpgh
ptinujwdnipjwu Ywpqwynpnuwip (load balancing), npwtugh ytipghupu dtly dwuthyh
fuwthwudwu nbwpnid wdpnne hwdwlwpgqu wuw2luwwnniuwy snwnuw [34, 50, 68]:
Cwoyh wnubny, np hhpphnwiht wdwnd hwupwjht wdwh pwdhup npwdwnpynud §
Jébwpnyh hphdniuputipny, wju wnphwyh 2whwgnpddwt dwdwuwy, puwywuwpwp, hwp-
Ywynp L Jbpndt] twb pptwtuwwbiu wybtih twywwmwhwpdwp hwupwiht wdwhp
punpnjwu  fuunhpp:  dbpohthu  n6ddwu  hwdwp  gnneyntt nwbku - wmwppbp
w|gnphpUubp [31, 38, 45]:

Cwdwjupwjht  wdy (Community cloud): Wdwwjhtu wbuuninghwh  wyu
wmwppbpwyp Yhpwnynw £ dh pwup Ywnnygubiph Ynndhg, npnup Yhpwnnd Gu unyu
Bupwywnnigdwdpp' Glubiny wju  hwugqwdwuphg, np wdwnw  guuygnn  pnnp
Ywquwybpwnyeniuutpu nLubiu unyu wwhwueubpp (wuyunwugnienil,
Ywuntuwnpnyeiniu b wyu): <wdwjupwihtu wdwp Ywpnn Gu yunwywnb| huswbiu hp dbg
gwnuynn Ywqdwybpwnyenwutipp, wjuwbu b dwnwjnyeniup dwwnnignn dGy  wy)
puybpnieniu: Wyu wwppbpwynwd  pnnp - dwfuubpp pwdwuynw LU
Ywaqdwybipwnienituutph dhol [20]:

1.1.3. UWdwywjhtu wmbEjuuninghwt pun mpwdwnpjwéd Swnwjnipjwu

Cuwn npwdwnpywd dwnwjnygjwl gnjniejniu nlubit wdwwjhu wnbfuuninghwh tiptip
hhduwYywu whwbp (uy. 1.2) [83]
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A laaS (Infrastructure as a service) - tupwlwnnigwdpp npwbiu Swnwjniegniu,
A SaaS (Software as a service) - Spwgpwjht wwwhnynwip npwtiu Swnwynyeniu,
A PaaS (Platform as a service) - hwppwlp npwbiu Swnwjniejniu:

SOFTWARE AS A SERVICE

PLATFORM AS A SERVICE

INFRASTRUCTURE AS A SERVICE

LY. 1.2. Wdwwyihu dwnwjniejniuttipp pun inpwdwnpdwtu nhwtiph [83]

laaS wnhwh nbwpnwd npwdwnpwd dwnwjniejniuutpu Gu ubpytputipp, hhonnnt-
pinLup, gwugwjhu b owybtipwghnu hwdwwngbpp [62]: Cuybpnyeyniutipp ubpybpubp,
opwagpbip W wyu qubnt thnfuwpbu dwnwjnieiniup dwwnnignn puytipnieintuhg qunwd tu
hptug hwdwywpgbiph hwdwp wuhpwdton hwebpp (LY. 1.3):

A,

Sl B

i

{{{

LY. 1.3. l[aaS mnhwh Yunnigywdpp [94]
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Ownuwjnientup dwwnnignn puybpnyeinitup wwuinghpwuinntht § vnpwdwnpnwd yhp-
wnnww| dJhowywp, npintin huwpwynp £ uwnbindt| yhpwnnww| dbpbuwtbp, npnug ypw
wjunthbnle wnbnunpynd  Gu owbpwghntu  hwdwywpgbpp:  Wuwhund'  wjuwhup
Swnwjnieiniu Jwwnnwgbifhu yhpunniwjugnuu niuh wnwouwiht nbp: Yhpunniwjwgnidu
wwwhnyynid £ hhwybpdwygnpubph dhongny, npnughg Gu' Xen [84, 22], Oracle Virtual
Box [85], KVM [86], VMware [87] Ywd Microsoft puytpniypjuu Ynndhg wnpwdwnpynn
Hyper-V-u [26]: Oguwuwnhpng Ynndhg unbndynn yhpunnww| depbuwubpp inbnwnpynwd
Gu hhwtpdwygnph ypw, npwbiu, wjuwbtiu Ynsywsd, «hjnip» owbipwghnu hwdwywngbn:
Unwgynwd L, np laaS-p  wybh dbGd Gyniunygjuwdp hnunhugh wnwppbpwy &
Swnwjnyejwu dbky ubpwnynud Gu bwl wjuwyhuph huwpwynpniejniuubin, huswhuhp Gu
gwugwjht hwuwubihnientup (network access), tippniqwynpnwit ni hhonnniejniup
(storage): Ownwjnipntup dwwnnignn pulybipnuentt ogunwwnhpnop wpwdwnpnuwd k
$hahywywt uwpptip U npwiug Yuwnwywpnuwip: Undnpwpwp dwnwjniejniup dwwnnignn
puybpnyeyniup  ogunwnhpng  wwhwuony  wnpwdwnpnd £ twl  punujudwu
huwpwynpnieginiu: Cunjwjudwu dby Ywpnn Gu dnub] huswbu hhonnnugjwt dwywih
wybjugnuip, wjuwbu k) ubpytpubiph pnnnibwynyejwu pwpdpwgnwp [51]:

laaS wdwwjht inbjuuninghwjh hwwnlwuhaubipu [51].

A wwpgtigyws hwdwlywpgswihtu Swnwjnieiniu U Jéwpdwu tnwuwyutiph
dyniunip)nLu,

A wndhtuhunpwunhy Yupgwynpnwubiph wywnndwnwgnud,

A nhuwdhy punqwjudwu huwpwynpnip)niu,

A Jhpuiniwugnud:
Ownwjnientuhg ogwnytiint hwdwnp wuhpwdbown Gu hGunlyw| pwtnp.
1. dwnwjnieiniup Jwwnnignn puybpnieginiut ogunwwinhpnop hwnwugunud k

hp Ynndhg wwhwuynn nGuntpuubinp,
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2. ogwnwwnbipp uintindnud £ unp yhunnww dbpbuw wyn dhowywypnid,

wnbnwnnynud £ owytipwghnu hwdwwnpgp yhpunnww deptuwih Ypw,
ognwwnbipp nmbinwnpnw £ dpwagpbip W dwnwinieginiutibn,

o W

Swnwjniejniup dwwingnn puybpnieniut wwywhngnd £ $hghlulywu
uwppbiph woluwwmnwwynieiniup:

uwjwd upwu, np dwnwynieniup dwunnignnp wwpunwynpynw £ wwwhnyb
hwdwlwnpgh wnnne W Yujniu wofuwwnwupp, npw Yypw nbnulwijwsd dpwgptiph nt
ownwjniejniuutiph dnupinnphugh L wofuwwnwupwihu  dhdwyh  wwwhnynup

ogunwwnhpng wwnuwywuniejniuu E:

Qnjnipintu nwubiu dh 2wpp Yugdwybpwnieginwitbp, npnup inpwdwnpnwd Gu laaS
whwh wdwywihu nbuuninghwubp, npnughg wdbuwdbd dwuwsnd nwbiu Google
Compute Engine-p, Rackspace Open Cloud-p, IBM SmartCloud Enterprise-n, Amazon Web
Services-p U Microsoft Azure-p: Wu hwdwlwpgbiphg jnippwpwtgnipu ntuh hp
wnwuduwhwwnyesjniuubpp:

Google Compute Engine-n Google Cloud Platform-h laaS Swnwjnipntu
dwuwnignn hwwnywdu £ b Yunnigwd £ Google-h ginpw| Gupwywnnigwdph ypw, nph
Yypw wofuwwnnud Gu uwle Google Search-p, Gmail U YouTube dwnwynypiniutitipp: huswtiu
jntpupwugnip  laaS  dwnwynyeyntu Jwwnnignn  hwdwwng, wju  wnpwdwnpnd L
yhpwnnuw dbpbuwubp, npnug ypw ogunwintipp Ywpnn £ nbnunpb| hp bwfupunpwsé
owbpwghnu hwdwlwpgbpp: Lwdwlwnqu nLuh punjwjudwu pwnan
huwpwynpniginiuubp bW pwpép pnnnuwynyegniu: Wu - wofjuwwnnud £ déwpngp
hhdniuputipny, npwntin ogunwwnbipp Jéwpnd £ dhpwnnww; dbpbuwh owhwgnpddwt
dwdwuwyh hwdwp: <wdwwpgp npwtiu hhwbpgwignp 2whwagnpdnud £ KVM-p [88]:

Amazon Web Services -p wwuwnlwunid  Amazon puybpnigjwup: <wdwywnpgh
Ynndhg laaS Swnwjnyenit dwwnngynud £ 13 wwppbp  nwpwdwopowuubiphg:
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Cwdwlywpgh wdbuwhwjnuh wnpwdwnpynn dwnwjnyeyniuutiphg Gu Amazon Elastic
Compute Cloud-p, npp hwjwnup £ bwl «EC2» wujwudwdp b Amazon Simple Storage
Service -p, npp wujwunwd Gu bwb «S3» [94]:

Microsoft Azure wdwwjhu nbfuuninghwt tnpdwnpnud £ wybiih pwu 50 wnwppbp
swnwjniejniuubp U, huswybu wy hwdwwpgbp, ogunwwhpnotu £ wnpwdwnpnud
yphpwnniw deptuwutiph unbinddwu huwpwynpniejniu: Kwdwlwpgp huwpwynpnie)ntu
E wwihu Yhpwnb) huswbiu Microsoft-h Ynndhg unbindwd dpwgpwihu |ndnwiubpp,
wjuwbu £ wy puytpneniuubph Ynndhg unbndywé owtipwghnu hwdwywnpgbipu ni
opwagpbipp: Microsoft Azure-p Yhpwnnud £ hp huy hwdwp unbndjwés Microsoft Azure
owbpwghnu hwdwlwpgp, npp Uqwpwgpynud £ npwbu hwdwlwpgh «wdwwjht
dwlwpnwy», woluwwnnud £ Windows-h dh 2wpp ubiptpwjht hwdwlwpgbiph W Hyper-
V-h suwihnfujwd wnmwppbipwyh' Microsoft Azure Hypervisor-h Jpw [89]: <wdwlwpgh
punjwjuntdu nt hnwuwihnyeiniut hpwwuwgynid Gu Microsoft Azure Fabric Controller-h
dhongny:

Wuwhuny, laaS wnhwh wdwywiht dwnwjnienttt wwwhnynwd £ $puwtvwywu
fubwynnnienutp, hwdwlwpgswihu pwpép pnnniuwynyeniu, hhonnnieynit, huly
gwugwjhtu ywpgwynpnwiubpp Yuwnwnpnid £ dwnwyniejniup dwwnnignn puybipnyeyniup:

SaaS (Software as a Service): Uju lnwppbpwyp dpwgpwihu |hgbuquynpdwt b
unpwdwnpdwt hwdwwng £, npntin dpwapwjht hwdwwpgp |hgtiuquynpynid &
pwdwunpnwagpnyjwu hhdniuputbpn W wpwdwnpynd YGunpnuwgywd ubpytinhg
[91]: Wyu nnhwyh wdwp undnpwpwp hwuwtbih £ hund yGp quupsh (browser) dhongnd,
npp ogwnnwwnhpng hwdwn hwunhuwund £ «thin client»: Uju wnhwyp Jdbé nwpwdnwd
niutignn dnnb| £ phqubu (nwdnwiutiph, gpwubtjuwywihu dpwapbiph, twdwlwgpnyejuu
hwdwlwpgbiph, nGlwjwpdwu hwdwwpgbph, Jhpunniwwgdwu, hwowwwhwlwu
opwagptiph W wyuph hwdwp (uy. 1.4):
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SaaS wdwwjhu wbluuninghwu nwh Gpyne hhduwlwu pwnuwnphs' Client Node U
Provider Node [35]: Unynpwpuwn, Client Node-U niuGunwd £ dhwju dGy hunbipdtju, nphg
oguwwnbipp Ywpnnwund E owhwgnpdt;  hwdwlwpgp: huwnbpdbjup
wpunwwwwytpynwd £ dbp ppwnigbiph dhongny: Provider Node-p dwnuwijniejniup
dwuwinignn puybpnuygywu Ynndu k, npu nwp Gpbp dwlwpnwy' Ul Component npuwtiu
wnbuwubh hwwnywsd, Controller, nph dhongny Ywuwnwpynud Gu Yupqwynpnudubipp W
Entity Component, npp utipyuwjwgunud £ hwdwlwnpgh dnnbip [35]:

LY. 1.4. SaaS wnhwh Yunnigwédpp [94]

Controller-n  Ywqdwytpwynud nu Jwnwwpnud £ hwdwlwpgh phqubu
unpwdwpwunyentut nu nbnwowndtpp: Wn huly ywwdwnny wju niup Session Log,
npwntin gphwugynud £ hwéwfunpnh htivn Juwywsd hnfuhwpwpbipnyeyniuutph dwupt
hubnpdwghwu: SaaS hwdwlwpgh wybh dwupwdwutu dGwnwdnnbp ubpyuwjwgywsd k
hnlyw) ulwpnud (uy. 1.5)°
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Client Node Provider Node

«Associates with»
Common Feature

Consumer Component

Y VY

Do

: «Uses» Variable Feature

«Web Browser» «invokes» «iew»
User Interaction Tool Ul Component

I
y«Depends on»

EEE«Varies in» . «Maintains» «control»
................................................................ a SeSS'On Log < ______
i Controller

\l,«Depends on»

§§..<_‘_Y9r_i_¢§_iﬂ_ﬁ> _____________________________________________ _ DataSet eMaintains [ |
H Entity Component

LY. 1.5. SaaS nhwh dwupwdwuu Yunnigywédpp [35]

SaaS wdwwht nbluunnhgquh hhdtwywt hwnlwuhoutint Gu [35]°

A Yndtipghnu dpwagptiph Yytip hwuwubhnyeniu,

A Spwagph YEunpnuwgywsd Yunwywnpynud,

A hnpp nwpptipnipniuutpny hwdwlwpgh dwwnnignd npwbiu dbYy dnnby
pninph hwdwp,

A oguwwbiptiph Ynndhg dpwgpwjht uywuwplydwu Ywd pwpdwgniutiph
pwgwnntd,

A wnwppbip Sdpwgpbiph  huwnbigpnud  Application  Programming  Interfaces
(APIs)-utiph dhongny:

SaaS hwdwlwnpgh wdbtwywplnp hwnwupop YEunpnuwgywd Yunwywpnidu
E, Gpp ogunwuwnbipu pupwghy tuunhputiph hGwn sh wnusynd b pwpdwgnudubp sh
Ywuwnwpnud: Glubind wju hwugwdwuphg' pwpdwgndubph thnybpp undnpwpwp wybih
wpwgq Gu Ywwnwpynd, pwuh np slw npwup ogunnwnhpng hwdwlwpgsh nbGuthlwywu
wwpwdbiinpbph hbn hwdwwwwnwuluwubgubint wuhpwdbonnieniu:
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<nphgnuwlwt  punjwjunwdhg pwgh gnnuejntt niuh bwb  ninnwhwjwg
punjujunid [61]: Wu ywpwguynud wybjugynid Ywd thnfuynid Gu ny pb ubipgtpubpp
Ywd hwdwlwpgp uywuwpynn wy] uwppbn, wj; uwmwpynd GU npwug nGunipuubipp
thnfuwphunud, htugwhuhp Gu ophtiwl wpngbunputinp, owbipwwnhy hhonn uwppbipp L
wju: Wuwhuh punujudwt nwppubipwyp hbwpwynpnieiniu £ nmwhu wybith gwhwybin
Yppwnt] Jhpuniwjwgnwip, pwth np  nGunippuubph wybugdwt  Ywpwquynd
huwpwynp £ pwpdpwgub] wpnbu huy swhwagnpdynn owtipwghnu hwdwywpgbiph
w2fuwwnwuph wpryniwybunnieiniup:

Cunjwjudwu Gpynt wnwppbpwlutpu £ nwbu ppbug wnwybnuejniuubpu nu
ptnpnentuutpp: <nphgnuwlwu purnujudwu wnwybnyentuu wyu £, np 2w dpwgpbip
ninwyhnpbt  bwjuwgdJwsd stu  |hund  wjuwbiu, np Yuwpnnwuwt  whwgnpdb
hwdwlwnpgh gnpénwutiniejwu pupwgpnd wybjwgywd nbuntpuubtipp bW wuhpwdtion L
(hunid npw pwdwunwp unp uwppbph dbg: Uwlwyu unp uwppbph wybjugnwip
Uowuwynu £ npwig Yunwjwpdwtu U pupwghy uywuwplydwt wybiih d6é dwyw|ubn,
pwgh wjn wnwowuwnwd tu twl thnpp nipwgnudubip uwppbph dhole hwnnpnwlygdwu
dwdwuwly: Ninnwhwjwg punuwjudwu wnwybnuejntup Yuwywunwd £ npw wybh hbion
hpwlywuwgdwu b uywuwpldwu dby U, pwgh wjn, yhpunnuwjwgdwu qupgugdw
htiuin dGlyunbn wnyw nbunippuubph hgnpugndp wybih pwpdp pnnniuwyneniu k
wwwhnynud (uy. 1.6):

3 3
= E
k: E

Vertical Horizontal ==

LY. 1.6. Cunqujudwt bnwwlutn [61]
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Cwdwlwpgh wju wnwybinyentup, np wju gpbet unyt wnbupny dwunnigynid k
dtd pwuwyh oguwuwntiptiph (phghlwywu uwnptip, gwug b owytipwghnt hwdwywng)
huwpwynpnyenwu £ wvwihu swun Yupt dwdwuwlwhwndwdnd wybjugub) ogunw-
nbpbph pwuwyp' Ywwwpbnd hwdwlwpgh punujund: Uju punqujundp, npp
dwdwuwly wybjwgynid Gu hwdwywnpgp uywuwnpynn depGuwutph pwuwyp Ynsynwd £
hnphgnuwlwu punjwjunwd [66]: Grb hwdwlwpgp uwywuwpynn Phghlwywu ubipybipp
pnnnLuwynie Nt wpnbu sh pwywpwpnd ogunwwnbiptiph pwuwyhtu b wwhwueubiphu,
puytGpniygyniut wybjwgunw £ uwywuwpynn  ubpgbpubph pwuwyp:  Uwhwu
oguwwnbiptip wju fuunhpubiph dwuht sGu wmbnGYwunwd, pwuh np huswbu bwuwwbu

uoyti| Ep dwnwynyeintup dwunnigynid £ Yauwnpnuwgywsd Juyphg:

SaaS-h Ywplunp hwwnlwuhoubiphg £ uwl wyt, np ogunwwnbipp huwpwynpnieniu
E nubund uwwpb] Yunnigwdpwihtu thnthnfunigyniuubp, huswhuhp Gu oppuwly’
hpGu npwdwnpynn dwnwjnientuutiph wwpwdbtinpbph thnthnfunyeniup, huntipdbjup
inbiuph thnthnfunyeynutpp b wyju: Wu hwnwuhoh Yuplnpnyeyniup Yuwywund
Upwunw, np dwnwjnyeiniuhg ogwynn ognwwnbpp Ywpnnwunw £ ppGunwynnpb
dwuwnigynn dwnwjnieiniup hwwnly php puybpnygywt hwdwp: UGY wy Yupunp
hwwnlwuhy £ hwdwlwpgh ptunwdnpdwu Yuwpd dwdwuwyp, npu hp hbipehu
huwpwynpniginiu £ wnwijhu ywhwugynn pwpdwgnudubpu wyblh wpwg hpwyw-
uwgub;  Fhunwynpdwtu  Ywpd dwdwuwyp  wwjdwuwdnpywsd L dwwnnigynn
dwnwjnijwu  punhwupwlwu  hhdpny, npnbin  Jnpwpwignip oguwwnhpnyn
dwuwnnigynn dwnwjniejniup hhdudwd £ dGY dpwgpwiht niddwt ypw: Swnwjniejniup
dwuwnignn pybpnyeynitup  hutwpwynpyeyniu nwwh uwbe ybpindt] hp oguwwntiptiph
Jwnpwahdp hwdwlwnghg ogqunytint pupwgpnud, nph dhongny Ywwngh hwdwlwpgh
lwywnldwu Yunphpubpp:

Quwjwd wyu pninp wnwybiinyeniuutiphu, SaaS-u nwh twb ELpnyeynuutn,
npnup funspunnuind Gu npw wybtijh wpwg qupqugnuip: Lwuh np ogwwwnbptiph
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wuduwlywu wnjjwubpp wwhwwudnd Gu dwnwjniyeiniup Jwwnnignn  puybpniejw
ubiptpubipnud, wnwowund GU npwug wuynwugnyejwt wwwhnydwl fuunhpubp:
SYjwubph wwywhny wwhwwunwp Gppbdu Yupnn £ ng wpnwpwgh Yuubwdubp dub),
hush htinnbwupny puybpnientutbpp funwwthnud Gu bdwuwwnhw hwdwlwpghg: Pwgh
wjn, hwdwlywpgnud  nbnunpws Sdpwagpbiphg ogquybint hwdwp  puwlwuwpwn
wuhpwdtionn £ hunbpubn hwuwubhnyen, huy hudnpdwghwih gpwugdwu/pu-
ptipgdwu dwdwuwy huwpwynp Gu npwgnuwiutp, npnup, Ywfujwsd wwunyhpwnnth
w2fuwwnwuph punyphg Ywpnn Gu punnwbih gpub;: Wu hwugwdwupp, np hudnp-
dwghwu nbtinuthnfuynud £ punbpubiinh dhongny uwhdwuwthwynwd £ dpwgph wojuw-
wmwuph pnnnilwynyentup huwnbiputivnh wpwagnyeyuu hbwn, dhusntin puybpnyejuu
ubippht gwugh ennniuwyniejntup, ptwlwuwpwp, wybh pwpép Yupnn £ jhub: U
wnwybnyeiniup, np hwdwywnpgnd wnpwdwnpynn dwnwjnyeniuubpp pninp ogunw-
wnbipbph hwdwp niubund Bu unyu dpwgpwihtu hhdpp, nih twl hp REpNyejnup’ wpntu
huly wnlw huwpwynpnipntutph dbe Uty oqunhpng hwdwp huwpwynp sk Yuwnwpt
thnthnfunyeynwutip, pwuh np huwpwdnp k, np wy oginwinbipbph hwdwp wjn thnthn-
funintulpp Uwfupuwnnbh gjhubu:

SaaS dwnuwjniejntup wuybwn wmwppbpwlyubp gpbieb sniuh: Gt hwdwywngp sh
hwwnjwgynud  wduwlwtu Jéwph npdwg, www Swnwynyeniup nintygynwd L
gnywgnubpny: Pwgwnnieintt Gu Ywaqinwd wjuwyhuh hwdwlwpgbipp, huswhuhp Gu
ophuwY Wordpress-p, Drupal-p b wjju:

PaaS$ - p wdwwjhu nbGuuninghwjh wnGuwy £, npp tnpwdwnpnud £ hwppwy, nphg
oguuwuwnbiptipp ogwytiin Ywpnn Gu untindt), swhwaqnpdt| b phunwynpb| dpwagptip,
wnwug npwug hwdwp bhghlwlwu hwugnyg unbindtiint wuhpwdbynnyewu (uy. 1.7)
[51]:
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LY. 1.7. PaaS wnhwh Yunnigwdpp [94]

PaaS-p uwfuwuwtiu untindyti| kp dpwgpwynpnnubiph wfuwwnwupp hbipunnwgubnt
uywuwwyny, npwbtugh upwup dwdwuwly synpgubht dpwagpbph wo2luwwmwupwhu
dhowdwyinph Ywpqwynpdwt Yypw: Lwfutwlwu 2powuntd pninp PaaS dwnwjniejniuub-
pp dwwnnigynid Ehu hwupwiht wdwh nbupny, uwlwju dwdwuwyh hbin untindytightu
twl hwdwlwpgh dwutwynp b hhphphnwipt  wwppbpwyubpp, pwuh np 2wwn
puybGpnyeynutp skhu gwulwunwd, np hptug wydjwubpp |pubu hwupwht hwuw-
ubGihnipjwt: Ogwnwunbpp hwdwlwpghg ogunybijhu wwwnwufuwuwwmynieyntt £ Ypnid
dhwju hp Ynndhg 2whwgnpdynn dpwagph hwdwp, huy dwnwyniejniup dwunnignn
puybpnieyntut wwwhnynud k ubipgbipubiph, owtipwghnu hwdwlwpgbiph, hhonnnyejw,
gwugh U wj Ywnwwpdwu hwdwwpgbph wofuwwnwupwiht  Jhdwyp: Upu
hwuqwdwupp Swnwjnypjut  gfuwynp wnwybinyeniut £, pwuh np oguwwnbipp
dhowdwyiph pwpn Swpnwpybunyegjwiu unbnédwu hwdwp dwdwuwy sh Ynpgunwd
[51]:

PaaS-h Yhpwnnuwip hwpdwpwybwn £ wju nbwpbpnud, Gpp dh pwup dpwagpwyn-
pnnubp Jhwdwdwuwly woluwwnnd Gu npuk bwjuwgdh Yypw Ywd wjn bwfuwqgdh

wwwyhpwwnniu gwuywunud | htinlb) dpwaph unbinddwt pupwgphu:
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1.1.4. SYywjubpph yunwyjwpnidt wiwywjhtu mbjuuninghwubtpnud

SYjwubph Ywnwywpnwt wnwouwihu nbp niuh wdwh 2whwagnpddwu dwdw-
uwly: <ponnnipiniup wbiwp £ ny dhwyu |hup hnwwih b wudunwig, w) bwb niwbuw
punjwjudwu huwpwynpnipinit wnwug twutwlwu Yunnigwdph uwpwpdwu: UL
swithuh wnyjwutph ywhGunwynpdwt, gpwugdwt/puptipgdwt hwdwlwpgp wbwp £
Ywpnnwuw hpwlwuwgub) gnpdwnnypubpt wpwag W wnwug punhwwnnwiubph:

Cwuywlwih £ nwnunw, np wnyjwubph wwhwywudwtu hwdwp wwunuywu
[nonwdutipp  s6U Ywpnn wwwhnyb] wuhpwdbtionn  hnwwihnieniut nt wuynwu-
gnipinup: Opjayunwiht Ynndunpnodwdp ndjuutph ywhwwudwtu hwdwwnpgbpp
dwjwihu hwdwywpgbiphg [67] nwpptpynd Gu upwuny, np npwup hubnpdwghwt
wwhwwunw U npwbu opjywnubin [49], h mwppbpnyen wjwihu hwdwlwpgbiph,
npuinbin wju gpwugynd £ pinytiph dbg [56]: Snipwpwuynip opjiyn hp dbe wwpni-
uwynw £ ndjw) b hwnny pnbiunh$phlwgunn hwdwp: OpjGlyunwihu Ynndunpnadwdp
wndjwiubpph Wwhwywudwt  hwdwywpgp  Ywpnn £ Yppwnytp  dh  2wpp
dwlwpnwyubpnud, huswhuhp Gu hwdwlwpgwhu, hunbipdbuwiht dwywpnwyubpp:
Snipwpwuygnip  nbwpnd  hwdwlwpgh  tywwwlu £ wjuwyhuh  dhgngubiph
wnpwdwnpnwip, npnup Swjwiht hwdwlwpgbpp s6u Yupnn npwdwnpb), ophuwy
Spwanpbph Ynndhg ninhn Spwgpwdnpynn punbpdbyutbpp W wyu: Opybluwht
Ynndunpnpdwdp hwdwlwpgp d6d wnwpwdnd nwh  swpquynpwd  indjwiubiph
wwhwwudwu hwdwp: Wu jwunptt Yppwnynwd £ vwb dGdwodwdw| wnydjuiubp
wwhwuwunn puybpnieniutph Ynndhg, huswhupp Gu oppuwly Facebook-p, Dropbox-p
L wyu [22]: Opjywwihu Ynndunpnadwdp ndjwijubph wwhwywudwtu hwdwlwpgh
Swpunwpwwbinnyejwu hhdpnd puywsd £ dpwgpbiph Ynndhg gwdnp dwlwpnuwyubph
thwynwp' wyuwhuny ndjwjubpp gnyg wwin npwbu opjtlywnubp, ny L pNYubp:
Cwdwlwpgh daYy wy Ywplbnp hwwnwuhy £ hunbGpuwynpnwip, Gpp jnipupwtsggnip
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