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Annotation

The current Internet, which was designed over 40 years ago, is facing unprecedented
challenges in many aspects, especially in the commercial context. The emerging demands for
security, mobility, content distribution, etc. are hard to be met by incremental changes through
ad-hoc patches. New clean-slate architecture designs based on new design principles are
expected to address these challenges. In this survey article, we investigate the key research
topics in the area of future Internet architecture. We aim to draw an overall picture of the

current research progress on the future Internet architecture.
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Mb6039ML0GIG0, @Ml sbxgwgbol 10 MbogzgadlLo@gBols ©s 33193000  0bLEOEGEH™MEJdOL
dmbsfomgmdom 5996M03580. doM0ms©O 5MRMIGBEO 53 3OHMgdEol dymIscgmdL 0dsdo, HmJI
56OLgdMo 0bgBbgBo dgoazsws end-to-end 3539306 J0dxgd content-centric IMEOYEOM.
NDN 04ggbgdls g9blb3539099c dm@gargdls Goms bodmoergds dobgl Jugel ™I BmImLoMgds
dmobobml 5™ 5By  (F0bssMlbY) 50939© ,Lo“-BYg (FoLETsONDBY). IMbs3gdgd0 Fobos
306390 m660bs30s NDN-Jo. bsgars 0dolbs, M8 3000wmdgl gowsd3gdo sGboL ©oE3sL,
090 3OWMOL 503335l 8Mbs(399gd0L Jogmaglo Qowndxmdglgdweo dgommEol gogeroom. NDN
593L ©00m 96039 3300930000 oLdLGd0,qL9bos:

e Jmbszgdgdol dgdbs;
e dmbo399900L o335 S BMdOL baolbo;
e NDN 3519350)60Mds;

LodMMMm x5dd0 NDN 300wmdl 8053000900 053000506 dMmdEg 0gmb owsHYy39@0wo
5Mbgdol  JoLIEGHPdMMMIOm. BoMmIMGH0D(30580, 0gml EOIEME0 ©s dMmEIWwo oyml Lsbm,
3Jmbgl dmbs390900L 293ME3ggdLs s B0gdol LHGIRO MbsMo. saMgmgg ol M3oMm3z9wgls
30BbL  FormToygbl  Fogmogzbol  IEIW MBS,  30MHOEIMDS @S  Y39gws  0d  0YMOOOL
dbsMIOFoMd B33 339 930b0dbgo.
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A "narrow waist” around content chunks instead of the IP.

\ Web, email, VolP, eBusiness... / \irowsers, Skype, online gaming.../
\ HTTP RTP. SMTP... / \ File streams... /

TCP. UDP, SCTP... \ Security...
IP =—— “"Marrow waist” —— Contents
Ethernet, WIFi... Strategies...

/ CSMA, ADSL, Sonet... \ /PZP, UDP IP broadcast...\
/ Optical fiber, copper, radio... \ / Optical fiber, copper, radio... \

Figure 1. The new “narrow waist” of NDN (right) compared to the current
Intemet (left).

30MH39w0  dmdogmds (MobilityFirst)- 59 3Mmgd@ol  bgeddegsbgwbo sG0sb  GHMmyg®Lol
»6039MLboEgAH0 930 Ubzs Mboggdlo@gdmsb ghms. 306390  doMHomMs©o  dMmEH035305
MobilityFirst s®ol  s6bgdgero 0bEgMbgBol ©oBs0bo, MmIgos 39300090 ME3WIL
dmemfjo®@GHowwgdl. MobilityFirst-oligowg3 9M0-ghmo 30Bsbos dobsdsmmgdol 30639696309,
63903 3m@0306090w0s MdOEIOHOL V) HIMTsDIMO 3M3MWHF00M, 0Q0 EIBWMYdom 4 -5
d0@0mbl s0figgl.  LsdMIsgwrme, MobilityFirst 53l 9900305 ©935300MML  JoEPOMbMdOm
dobgobs vehicle to vehicle (v2v) o vehicle to infrastructure (V2I) 9m@gergdo, G®Iwgdos
Bomwbo 04690056 50y0MmdMm030 bYMH30LOm, AJMYMIROMwo FsMTNEHO® s Looydm

9 GH085H94gdMmdom.

MobilityFirst doLsds009d0b (330gds 903536 MBOM 09 ©o(335L S Lob® IMMbM3zbgdL
3oblbowo,  Mlogbm olislbgargwom s .8. MobilityFirst  5996939e0s  “narrow waist”
650m©9b0dg 3O MGHMIMEOl 456T9dm, qugbos:

¢ LYgMIMOHOLM Lobgerol MYBMWME0S s MwEobY LyMzoLo;

e Storage-aware (DTN-like) Hm)Eobgols 3OHMEH™3ME0;

e Hop-to-hop Ugadgb@ob gows9¢sbo;

e bgM30Lol s dgbgxTIBEHOL 53003530900l 3OMYMsTo 0bEIMEgolo (APIs);
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Mobility first routers are
with storage capability

Hop-by-hop segment l/
transport =

.......... - '
‘;‘ - DTN routing

am==T ]
. B L
A [';];- - @ Global name E
Name to Fre-ao.. S resolution service
address - 18
mapping

Control and management plane

Figure 2. MobilityFirst architecture.

eXpressive Internet Architecture (XIA)- eXpressive Internet Architecture (XIA) sGol NSF FIA-U
9600-96Om0 36:Mm9JGH0, 030 0bogoMgdmwos Carnegie Mellon v)6039MLoEgGHOL 300EdMG 5300
dog® ™M Ubgs 6039ML0GYBHIOMB  gOMs©. 33w930m0 3MMgJBHo 0b6FGIMbgE dmdszs
504039dBH by Mbs 0ymls 4obbmEmE09wgdso, sBg3g 36003690 M35605(335 S RMM3Y
d0BsbIgHbmbogros LogbO®mowg dom 50J0EgdEHIMsd0, Gomd 530056 04bsl S350 gdMEo
0530530603900 06@gMb9E 0Ds0bol godboM3o.

5MLgdMBL MdMm©9bodg golomqdol 0gs XIA-U s6do@gdGH«esdo, gugbos:

e 2560L5BE3OML BsF9bgdMWO de™m3gd0 96 3TMB035(30900L MGYIBOBI30YdO, MMM
Jugol 3600b3039d0, MMIgdoE 99039396 3mbEBJBL, FMALIBNYOYMBL, Fobos®LL o
900535¢ 5953JO0M MEIR60D309dL.

®  99L5dgdWMdS 3JMbl MsbsgMEOwo O330L Fodmygbgdols

o M30m-19OMORO0EOMJPMO  0EIEMNORBOIIGHMOJIOL  g39ws  3OMb30380,  OHMIgEos
990393L 063)93M0M90ME 96aM0T35egd M309dJI.

e J93bgdso “narrow waist” (d99beM©sz0  3mbBHYd0, JoMOMIPO  3MIMB0 353000,
OymO3  00dobsdg  0bEYMbgEBdo) ygzgws  golomgd  Bbdiosdo, dobofzmdmdol
3993390 360m0b3039d0.

e MMHOYOHNMOS I0bEHIMHGLGdg FBMIYIOL FMEOL.
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XTA-U 3033mbg6&gd0 s B0 MMHN0gMHMNJI)gds BB3969005 Bobsbo 4-Pg.

B e Users - —————
=) =
g : 5
= v =
[ak} . . [
™ Application —— Eg_
D o
= n <
______ — : > - S
-1 E Services E
ot
S v v 2
= Z
— Host Content Services "g
e support support support =
o . 7
H H =
% . Intrinsic =
= eXpressive Internet protocol security

Figure 4. XIA4 components and interactions.

XIA 306/ ™30 5G0L 35dmbodmegds XIA -bs o bbgo@alibgs Godol 3G0b3o3dgdl dmemol.  XIA-l
Lsdo JoMMsEO  BH030M0603MTo 560l Jogmoglio, 3mbGo (safigMowo GmymO3 ,306%) s
8mALobgmds (50hgMowo OHMAMOE LML 539090L%).  MomMgMo Godol 3GobEodl 3L
narrow waist,0mdgwog gobloHmgMogl d0bodsere gmbdzombsy® dmmbmgbgdls  Jugerols
MO00JONJI)gdoL  dglsdergdemdsdo. XIA  spMgmgg  LIoMEads  Lbbgoolbgs  Lowbm
894o60%8900 ©5 3MM350009609d0 Jugerol  FolsfzE™IYEMdOLM30L, F5dobsz 30 OHMEILSS
5300 543l 053oLbAL. LsdMwmmE, XIA goblobwgMogl Bml@ 0b6EIORIoLL  Jugwrols
ALobomdby s gobligaggdwer MHMEgdLE s JoBYHBIOL FmEOL.

2EMISYMO 35Mm98m 0bEgMbgE 0bmgzgsgogdolmgzgol (GENI)

GENI 5600 bogmom 300m6sds Ibs0rsFgM0woNSF-ol doge. dobo 2o630m069ds sofym 2005
Db, MMIgos oI 0Ym ©06EIOJLIdIMWO s RGO OHMaMOE 53500900580 slg39
369039 md530. 4905 0dols Fob TFboMo MFoMs SMBGOMEO 3MMYIAL, GmymemE Jugwol
Log3mdzE0sbo 0b68MLEHMIEGHIOU. 31939 dolo 49650905 d00g300 Lbgo
065305 EGHMIGHMOMWTS FWHMHRMMIT, MMM 1B9EIM309030 IMbsHowmg-Iidgdols ormzols
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0M9odmM30s. 5933505 GENI s6H0L 99blbgs398mo  Mmamei dmdlsbm@mgdom g3 dobo
399mygbgdoom.

GENI-bL 0@gol  25b50900 560l Bsdgbgdoo MdzoMglo Lsghomm g0MEGHwswweo  bsfowo,
Gdgeo 9903936 MO AoLoMgdl. glgbos:

953905 M 0b639bg@E bofows3o, HMIggdos 9006 Fox3sMmEMYdso B3gbgd o derm3gdols
3033mb9ybE90do0.

3WMISM0 3MBEGHOMEO s JoMMZS BMY0IZMMIOL, HMIgEoE JhHme d93090L Bsdgbgdmen
dm39gol s 1965303 Y3MH Yo dmALobMgdOL.

5MLYdMBL Mdm©obogg XyMBo GMIgEoE 3mbEIbGHMOMYdMos Qoblbls3gd e A0y,
OOQMO0399:

o 30mb6@3OMEo 3MHy0dzmM 3oL ImIds39 X aBJOOL;

e  GENI-ob ggd0o d6mdom 360H:m3gLgdLs s dmdwdsgg x3MRBI0BY;
*  m396530900b, F>MZ3000L, 06EIOHRSE00L S OE30L X FMIBIOO;

®  535M5GMmOm 5083390 s J9bgxdgbGHOL X yMBIdO;

GENI-bL  Log®orm 3mb@®mmeol 1Mqgodgzm®3zo  d9a90s ©sdm©9bodg J3gboliBgdols s
d9L505d0L0 JOMHOMIO MMYSBOBOE0YOOLY:

e 3m33mbgbEHgdol 2596000056905;

e Loobgm®mdszom 396¢O0;

* 33093000 mM560Bs30900, M™A9d03 d90p9bs 0330935609d0bd Qo
9963960095 ES MO 0sMOYIM;

e 9JL39M0dgbEHOL 330l LgMzoLo;

e  “Opt-in” dmm dmdbIsMgdg0;

o GENI-b 05399353905 5 5OM3;

Lo0bBMOMIs300m 396GHOJd0 s Foblb3s390MWo  MMYsbODIE0gd0 Fgodwgds sY393d0MbY6
9O»TbgNL B9IMSE30900L J93W0m.

GENI-L 33093990 @5 6go0bsgool 29285 8903990 MhY39¢0 LB30MsgdolYb. 585505
56LJOMBL 3 L3OMSWO. MOMNMYEO FoRIBO AOHAG YO 12 M3g. 1 L3OOl SOBLESWOMGdS

dmbs 2008 ©sb 2009-8og, dgmerg 2009-2010, bmewem 99bsdg 2011-8o. 30639 L3oMordo,
do6M0mo©  FoBBL  omBMoabs  ghomo 96 dgBo  sEMgMo  3OHMGHMEGH03900L
©99mbLAHMOE0SGENI-L 35G350  ®MgodzmM3do s  [od@Gow-HgdGow  3mdomds
96153503bM3560 BH9gdbmemaools.  s@LGOMdL 5 GENI-U 85603500 136M90d3m®m30 Labgwo
3sbGgeo.
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Categories  Project or cluster names (selected)

FIA NDN, MobilityFirst, NEBULA, XIA, etc.

CABO, DAMS, Maestro, NetSerV, RNA, SISS, etc. (more than 47

S total)

Spiral1: (5 clusters totally): DETER (1 project), PlanetLab (7 pro-
jects), ProtoGENI (5 projects), ORCA (4 projects), ORBIT (2 pro-

jects; 8 not classified; 2 analysis projects

GENI
Spiral2: over 60 active projects as of 2009*

Spiral3: about 100 active projects as of 2011*

* GENI design and prototyping projects can last for more than one spiral.

Cluster Aogm the Trial Integration Environment ©s93+9db90v9c0o DETER-%g, Gmdgeol dsGogsls
1690930603L 3MIMBOMIIML B)IM30J0DY, BOMBSBY s (335DY. O sMOL gOMO 3OMgdE0
©5x3dbgdyero DETER-bBg, ®mdgeog Mol 0bogowscm®mo  “mini-GENI”  bogodmom
13960,030  YIMLEHMOMGIM0s,  J9GMM0BIPRPMWOs S 3MMOPOBOMGOM0s  JugErols
69H9M39560d0. Jobo gobld3zmmMgdeo Jobsbos gsdmyqbgdomdols MHBEOWBE39wymRs Loghmm
099900l 35M5WgEMO BIMIOIE0JO0L 2930m. ol dgoddbs mM bbgs 3MMgdBHomsb gdm,
9bgboos StarBED s ProtoGENI.

Cluster Bogm 85603500 16090030630 ©o83v©bgdwwo PlanetLab-bg, Gmdgwos w©sbgadow
0gdbs  Princeton University. b3oMseo 2 89035305 L dgoMg 12 3Gmgddb Lbgssbbgos
©6039ML0EJAHIO0B s 339300  0bLEAHOGHWAHI00ID. 98 3MM9JuEHIOOL  TJIRO  SMOL
06¢93m0M9dmwo  PlanetLab go8mbsgogwo bGHgboo. PlanetLab ¢b6mwbggargmas “GENI-
wrapper”  30L  AM-ob  ©50093009090  33b30maMgdolmzol @s  0bGYMbyE
M6960Ds30900LM30L.  goblogMm®gdmwo  ,Lightweight‘ogm  fo@dmoygbowwo  PlanetLab
06396 x390LLs s OpenFlow dmf{iymdowmdgdby.

Cluster Coym ProtoGENI  8s6mngoo g30godzmézoUtah  «bobg@lodg@obash, ®mdgwog
©583v9dbgdyos Emulab-bg, Jugeol ds6msbg s 9969xd9bGHBY. L3oMswo 2-0l dmemlb ol
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39033938 bLyew dzomg 20 3Gmgd@L. ClusterC 53538060900 53 5OLYdM S JoMGMeE LolbEgdols
GENI 3969309900l dofimgdwnen 25b509dmsb. 06@gaMo30s 9903536 mmb 3033mbabE:

o ©533db9gdol JOMH0MOO EIOMEgds 0bEIMBYE2-BY;
e PCS s NetFPGA 3563 9d0;
e subnets of wireless;

e wired edge clusters;

Cluster Dogm ORCA (Open Resource Control Architecture) Duke-ob v)60390L0@9EH0©0
RENCI-sb, ®Hmdgwoi oogol db6og g3m3mlo®gdrmos gbbmewao Jugerol Hglrm®bgdols
3obofoagdslis s 06EaM0305BY. L3oGMso 2 Ggo3ogl 5 30MmgdBlL. ORCAELOWMdL RsGoml
Mm3G03MMo  OHgbydbo  sOLYdEo  Metro-Scale  Optical-ll  go9mboggwo  bGHIbOsb.
3oblbgoggoom  Lbgs  3aslBgegdosb, ORCAG9oe0Bs3gosl  sbgbl  0b@gamotmadmewo
wireless/sensor 36>m@GM@030L Bserm30l bydowqdby.

Cluster Eogm Open-Access Research Testbed 303535000 5000L Lo gbm Jugedo GXImagdLOL
Mb6039ML0EIGOLAYD, OMIgoiE BMIMLOMGIMWOos FMOOEMBILS S MLsEIbm Jugaby. oo
39033930 3 30m9d@L L3OO 2-0b ESLHLOYEOL, doMomso ORBIT s6 Ggo393L LGV clearing-
house-ol M95c0Bs30sL. Cluster E 300000mdlL g580033¢0ml ©5dgbs© 989JGMM0 0dbgds
dmd0MHoL s MLogbm  Jugeol geMdE030 FMFomds s Tomo  Fgefiyds GENI-ol
56340GIAHMOLmB. 53 30BEIOOL gOHM-gOH DO 3OMEGHMEG0305 WIMAX.

»s30 11

365350  9db3gmHGHo 0sbbdgds 085Bg O™ Lsgdgms Wireless 3086035309085 LEOVIEo©
Bosboggwml  Wired 3m039603530939603390¢00  396H0m©oL  gsbdsgwmdsdo. ol Bsdzows
653099500 ©oMYOMW0s IMOZ9W 3MOJBHOZNMW 53035309030, U 56 G0l JoBbgmo  HMYME3
6593000 BoFoMmmgds. BoIBHMOM035, 93BMI>EGMH0 LoLEBHIIOL Jo@bsbsdo Losi bIoMo
LoFoMms 9939380600696 9OHmTsbgml 9300y 3083mbgbEgdom Wired 3mdmbozsgos 396
999gdL 2930 (3ggdsl (503005 /56 Bs0dgME) 39090l LdwgsEgdom.  JHMN—9ODO
3o2o0mMO  5MOL d3Mdbmdgemdol  sfg3s  ImdG3/0dGMNbsg  9dobobdby  GMmIgros
©539330609dos Wired bgadgb@ol 953mbEGHMMoMgd5 50a09dbY.

50 8306y 3MMdEgdol gooFMs Ggodagds 530w, Wireless «bMbagargmgom. Hybrid
Jugegdo  5605636x304MMs300L 89098900, MMIgEwdos Godow®mo Wireless bgadgbdo 6ol
@0d0EG0MJOM0 3gMAM3530w9 356dowby ( IHbEGBdOM S0 F9EHEMO) s ©9353806MYIdS
dbowmE 930609  GHgOoGHMMH0sbg.  MBOH™  dgBoiE,  3MBGMMEgMo  s6oL B39 9gd®03
0593306039090 Wired bgadgb@bg 9356 Jugegddo. g 4w9eolbdmdl, Gmd Wireless Jugergdo
9999gd0m MbsMLYdMBdS MRO™ FgBe© GHMeoEowr Wired Ls3zmdmbozsgom LolbEgdgdomsb
do0056 oo bbol dsbdogwby. 533505, 0bGIMs30s Wireless oo Wired 3m03b603530900L
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L539Homagm B3965M9dT0 AbEYGDS Msbs5gMLYGdMBOL JobgHBOo Moms Jowfgre 0dbsl Fgomsbbdgds
99899AHMO ©5 39O BBl 39TomdST0.

39M5  5doby, Wireless  99dbmvangdems  dglodergdgeros gobgobowmo Bluetooth Jugero. gl
Jugwo, HmIgwoi ogm Ho®mdmddmdo oBsobo MMAMOE SMBYOMEo  3509wols F9d33egE0
LobB9ds, MMIGETo3 BIOMM 2o3MEJLYds 33035 ImMBo35¢0d0 s 585505 OLAToMdL FMSZon
530, BsdgFoMgm 533MIoEH0DBE00L Bosmzwom. Fogowoms, Moo Mmol Wireless
LgbbmOmEo  LobEgds oxdbgdmwos Bluetooth-by. 53 dgoomElL, Gmdgwos 09ygbgdls
0o60mddmdo  jI3mdol  3mbGMmeol (MAC)3OHME™M3Mol  dm©oxo300Mg0ve  39MLosl
dobgeyowos s Fomo  3mA3mbgbBHgdo 90056 bgdolsfigomdo  GmymGmE  3mdgMHE0YIEo
3G EH0. 0M93s, 90bgEs3s© 93 439WsREMOLS ol LEobGHIMILM BMBs35w0s, MedmYbody
365gd3H0399wo dobgbols 3o0m.

dglsdsdolo Lodgfsmdgem Jugergdo
Profibus DP ¢os Profinet IO

Profibus s Profinet 56056 do®omsoo bozmb@od@m aows(iy39@0wgdgdoProfibus s Profinet
L59M05dMOOLM LEBMYSEMGOOLRSD Bodgfa®dgm 25630mMgdOLMZOU.

Profibus DP 5oL gs@onm 9933609w9dmwo fieldbus do®omso master-slave dodmbogrgsby,
OmIgeoi  SbOMEgdl dmbsggdms d933esl  controller-bs s FoMomnm  39doboBIgL  FmeoU,
OHMAMM0355 BYbLMM9d0 s actuators (slaves)®mIeols doduodoerMo LoBdstqg 8goagbl 12dy/§0.

OMAmO3 BMBEGHI© 39BLsDBE3OMo BEBBIOGHO, OLYIMOL MAM©IBodg oblb3s390E0
GH03900, OMIWwgdoz  990dwgds  ©9Y3530060H©BI6  Jugwl  Fsomzol  I60d3bgErmazsbo 10
3Mb@MMwgMom s 10 dgdsbobdoom.

doM0moym, Profinet I0 dgJdboeros 0dobmzgol Gmd 4sdmoygbgdmegl time division multiple
access (TDMA) 3946035 @5 0dob aoMb@0s@ MM GHMbldolos 0dbgds LHMsgo s Bml@o.
36159303590, H6553030L 93356905 B5B3969005 Bobsbo—1-by.

Green Yellow
Class 2/Class 1 Nonreal Time

FIGURE 1 — Profinet 10 cycle.
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LM DBY 109 OYMB0w0s 4 BsBO:

1. 306390 fomgwo Rsbs 5oL Ibmeme RT-CLASS 3 #6Ms1303060m30L (doGHoms@om
3600303Mw0),  OHMIgElsE 99mAE0s S00ML SYOWO s HBMLEHI©E obLsBLIMo
130D03MNM0 bsfoo GMmIgmoa 50dMegdl 3oblomm®mgdmwo Lobol 130RgdL Fobolifo®
39bLsbE3OML Profinet I0.

2. 53796mH0bxBgO 73sBsdo, Abmerme RT-CLASS 2 369009080 56056 dg33eowo.

3. 93569 g3oBs sM0OL Loty bgdzm meMogzqg RT-CLASS 2 s RT-CLASS 1 53690dgdolmaol,
BO3WM0E O 9MO3030IMO0E. 98 Gobsdo, BoBoZMMo 3mdol LsdMsgds sGOL
93900400 BMI0Tob 3HOMMOGHYGHJO0L dobgwozom, IEEE 802.1Q 99158530L5.

4. LOdMEMM, 4300090 BB 5MOL Q5dMY)bxdIEO MMM OHMOL BHEMSR0IOLM3OL.

50235650 bbgs RTE Jugegdo sefhgdowos IEC 61784 L¢sboo@ol dobgwozom, Profinet 10
330035300l 3MMmEM3Mol 13965 560l s8dbgdmwo 30m3bo3sEool Mmdogd@Eol LoBMLEIbY,
3 d99demb 99;33¢s I/O controllers-bs o I/0 devices—b deaob.

DeviceNet s Ethernet/IP

DeviceNet s Ethernet/IP (ControlNet s CompoNet-msb §005©) 655900305 56056 35600
030™3s00 B39Mwgdcm030 Lsdgfa®dgm 3OHMEHM3MEo (CIP)- gm®mds®ms© 3bmdowo MHmames
3563500 @5 LLobxgm®mIsgom  IGMEGHMIMWwgdo,  OmIgwdoz  bgardolsfigomdos
BbJ30Mmbs Mo 0535905 MBOL FoE0 boMoLbOo 533500 Labol Jugergddo.  Bsbobo 2-bg
399mboboenos CIP.

T4 I-U-T 0l Device Profiles and Application Objects

LN CIP (Explicit Versus /0 Messaging)

Layer
Encapsulation Protocol
DeviceMet
Transport | Gonnection | TCP/UDP
Layer Manager
| IP
EIE:IE‘E;L;?L‘EI CAN Ethamet WiFi

Layé’rs ISO 11808 || IEEE 802.3 ||EEE 802.11

FIGURE 2 - Protocol stack of CIP-based networks.
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Seamless bridging ©5 MHMmYBHIOHO 56006 ©oEMEbo 98 IOMEGHMIMEOL dogm, M™IgErdos
b9wdobsfzmdos 356599GM0D0MYGdME0 0bBMEMTs305 s d9HBOL JgoMO, 0l sGOL 5EZ0O

d9L533egE0 393 9MMgbE 4obsfogds LobEgdsdo.

DeviceNet 00q0L controller area network (CAN)3OMEGHM3ME@OL  ©LEL,  dobgszs
AM3Mma00L bus—bd o B0 LORJMOLS GMTgeroi sGoL 50030/(0—do.

bs33ao, Ethernet/IP sG>0l Bsggod®mgdmmo Gmdgwodobomdowos 3ommdomo Ethernet/IP
G®5bbJoL0gdBY. MMIEs 8395309 FIBLIDBWIMMEO YEIMFOEOLEOMYIMO MIGOSEHMOIOO 56
56056 Bsdmdgdo, Open DeviceNet Vendor Association (ODVA)sd3l s(gbgdogero 6odmeqbody
Lobolb Fglio. oMM 0Lobo Fmombmzgb ®mAd L3zoRol Tomsw-bohds®osbo Ethernetoymls
aDOPTED @b 565b5806m Jugemol ¢6og3030 0yml dgbsbwyamo Hmam 3 0s05¢o d9Lodegdamds.

IEEE 802.11

IEEE 802.11 89033538 ©59m©9b0dg 1393083036 LEsbsMAEHL wm3zsw®o Wireless Jugerologol.
g39es  9mfigmdomds  3ogooms©  MmamMoi oMol family  993omdl  Gosom  L3gdEHmol
139309 O X3MRd0, 396GO0MOGIMWO QoMT3gdm o6 2,54 GHz(802.11, 802.11b, 802.11g)c0s5 GHz
(802.11a) Gc&ob.

IEEE 802.113930%3032960 U@obst@o bsgswgdrwm distributed coordination function (DCF)
bgwdobsfigomdos  gobogzme  qoMgdmdo. oM sdoby,  9MOlgswgderm  802.11
39M390mGOEYIMNWwos 53M9m39 396GHM0BoMIMo MAC 3GMmEGM3mwom. 53 d9dmbgzgzsdo
Jugeols  §3omds  OYawogds 139305 Mo  39bdGHom. LobgwEmde  FoOGHowmgsbo
30MmOEO0bsEHMM0, Gmdgeog Bdbol gduzarmHon® (gomdsl bgdolbdoghH Wireless Loyrdb.
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