. &44&1 ( &3

8 ¥ 5&3

I helcomputinglpowerfand jprotocollof thoselunique)
elementslcorrelatejtorthelquality/ofithe

experience!

RE5\imeYapplications requirerealtimeconnectionsNs
VVideolandmusic'streamingservicesXvideo/voice]
Callingfand gaminglare thelmosticommonlylused
services thatneedlow latencyjlinksitolperform .
optimallyJTheselservicesTasiwelllasimorelrecent
jldcvelopments likeldriverlessicars)

= ' M
It'soundsliikelsciencelfictionYoutwelarellivinglinithat]
Wworld today¥Infalvacuum¥thelspeed ofjlightlislover;
(670 millionimilesper;hourRrhatlisy/ V2 tripstaround]

thelequatorfinlonelseconddlightreflected throughlal

fiberloptic strand thejthicknessloflalhumanlhairg
Slowsldowntolalmere56 millionimilesToerhoury
Innovationslinllaserjandlightwavelmodulation]
Scienceslcontinuejtolimproveldataltransmission]
ratesYNowjandlinto thetfutureNitsTpulses ot light
moving throughlfiberjopticicablesithatwilllpowery
ithelmodernlinternetibackbones?

(TatencyfpingNlag¥and delay farelall common terms)
used toldescribelthejtimelititakesiforfanlinformation)

requesti(alpacket) tolgetlalresponseNrhese]
responsegtimeslarelmeasured in[milliseconds(ms)Xorg
171000thlof alsecondManyyvariableslcanlaffectithe]
resultsAbut thelmostlcritical factors tolconsiderfare]
theldistancelbetweenithejtestinglendpointsland,the]
complexityland [qualityof thelconnectingnetworks¥
T helmorelhopslorindividualnetworklelementsithat;
packetsimustiiraverseXdirectlyjimpactthellatency

8 ¥ 5&3
e N N B




$PQU

N FUBVWSIFT BS- BW PTUFCEMITT BCE TUNCFICH CPCCFQYWBM FE . PTUPGU F N FUBVFSIFIT VWBYBMBCE

BVHN FOUFE $-BMZX TPGXBS- S/OT DU F DVMVE N BL 0H JUBCOFTTCM GPN BQZXI| FS= 51 TN FBOT U BUBPSBO
PQUN BMFYQFSFCOF VIFST N VTUI BWF X BBUFCLY. CPOOFDUPOT

" TBYWU FTF “OUFSOFUBQOMEBUPOT FWPIMF BCE EBUB EFN BCET POU F CFWXPS. TID8-BTF EFTHOICH CGFWXKPS. T
ESMX BUFOLY QFSPSNBCCF IBNVTU ) FS BU" 45" $ XF BS- CPOUOVBNE O/FTUCH DPVSCFXPS. 8 F

N PQUPSBWPCGU F DPS- CFXP3. FMN FOT BCE | PX XF B PVUCH UBG&D WP FOTVE- U F QFSPIN BCDF PGU F
CFXP3. J U F CFTULUEBOCF 3FDFQUUFTUCH S-TVMN Tl PXFE U F PVCE B OBOL PP U F . DFPTPGICPY
TFS¥S O4FBUM UPPL BPVCE NT 51 BUJD U TPGB TFOPCE WP HFUCBOL BCE 3J WP 4FBUM 51 BU
JrCPUTDFCOF @UPOy U BUJT U F TOFFE PGWHI U

$VTUPN FS&YQFSFCLF 1PTLPOT 0 QFO

) BW ZPV | FBE BCPVUU F HS-BUPQOQPSYQLIFT WP KRIO PVSX PCEFSWMS VTUPN FS&Y QECOF
SFBN 51 FS- B3~ N VMW QPTIIPOT PQFOJDCPU 6 IRBAWL BCE " O PPBHF " MOPTLIPOT
B~ N PUF WX JoH WBIOICH BCE PE&SHI-BUCFOFQT QBLL BIFT QOBE DWFSFU 652 BCEB

THOPOCPOVT *GZPV PSTPN FPCF ZPV L @X JGIOUWFS-TUFE D RIDIOH PVSUFBN  QWBTF
WIIUBTUBD CFULCBSFS WPEBZ

AXPPTI 3FW/3OT 8 F) BW B8 JOOFS

51 PVH U F BTURVBIFSPQAU F ZFBSPVSUBN UBVWNRE WP BXPVSS-TEFOUBMIFSALF CPN N VOLFT WP | PTU
PVSBOOVBMIXPPTI G-F U X CPN QFULIPO PCOF BHBIO 51 Jr XBT PVSU BFFQY ZFBSBCE JUEE CPU
EJBQPIOU " @FSQBVIICH ®SB CPVQW ZFBS EVF WP U F QBCEFN D BCE MN JUICH UBVYFMBT B TBGW
QF-CBVUPO XF XFS | BQQZ W CF CB DXJ NFNCFS BCE EPIOH TPN FU JoH U BUCSCHT VT WPHFU FSBCE
N FBQUI BAICH GO 8 F | BE B HF-BUWYSOPVUIO BWEPN N VQLIFT BCE FORZFE XBUD I°H U F MUW#A ESCCMS
OPN QFUPO LET $BW CSOH U F FOFSHZ

8 F | BE POF PQU F N PTUVQRVF TFWQT FWES U JT ZFBS DU F
, BLUPWL 4FQPS$FOFS / P T PPMPSHZN XBTHPIH WP
TUWPQ VT @GN HFWICH PVUBCE N BLIH PVSPXOG/O 51 FZ BIP
| BE U F MOHFTUNBTUCH DPN QFULPOX W U F | HI FTU
QFSFOBHF PGTI PUTN BEF BCE UGNMINLF CP PCF CPVIE

N JIT %PXOCFWX JT B MUPGBWU F GSUBCE TFDPCE QBCF
XJOOFST ®SFBO CPNNVQLZ 0 VS( SBCE 1§]F 8 JOCE




[ FX $FNUNBS
4JFT - BvAD FE

51 FUFBN BvCaD FE TFVWFBMIAFT DO B&X VQ
U F %6BVPO) HI XBZ BCE D%NICHI BN 8 F
TUBSFE CVIE PVUFG3T JO%MNICH BN CBOL O
BCE U F TFCPCE TIF X BT PGB MHI-FO MU

. B PG 8 F BVl FE U F BBUTIF PO
. B33 TUBCE U F TFOPCE TaF PO/ PVWFN CFS

U 51 FEUTIFLCPWIEUF" BPIIBCEUF
) PTQIBVK| ¥ U F TFOPCE CPVFST EPXQWPX OBCE
U F EPCLT 5PHFU FSU FTF TIFTCSCH (- 5&
TFSACF WP U F %NICHI BN DPNNVQLZ * MTLBO
CBUPCBMBCE JOUFSCBUPCBVK PSLFST X MIOPX (CE
UBUUFE" 45" $ PS"5 5 Q PCFUFZVIF BU
| PN F XIMOPX /COUPODOU JTCPNNVAIZ PP *O
BEEJIPO HU3FTQPCEFS X1 P BS- BCDVTUPN FE WP
| H QSPSIZ' BU FUDPN N VOIBUPO TFSADFT
FNFX1 F§- DU F CPVOE X WOPX FORZ U PTF
CFOFAT T PR BOFN FSHFCZY BSJTF JO %NECHI BN

51 F OFYUTFUPG ( -5& XB-TWTT TIF BVCO FT
UPPL QYCF BYACH U F %aBNMPO FPVUF BUANROQF

. PVOBD $1 BCEBBS BCE $ PM®PU 51 FTF XFS-
N BEF QPTTICM U SPVHI  CPNBCPBUPO X1

2 VIOUNPO #V3BV PG BCE . BOBHFN FQU BCE

U F %FQBIN FOUPGE BYWSBMBFTPVIFT " 45" $
XBT U F GSUW BEE U Jr DS/DBMIOGBTUB/DY/S-

/ PSJ PGSPPM - BLF WP 1S/El PF #BZ CSCHICHU F
TFSADF WPPUBMIP PVEES NJAT POU F %BWPO

. BOZ LEJNEVBMICPVOUPOSMBCME (- 5&
XBMTT CPOCFDUNZ 51 F BCNMZ WP VIF BCE FORZ
| H TOFFE *QUFSOFUBCE N QPWCH | PX VIFST
OPOOFDUX ) U F XPS#




) BWF ZPV MHHFE JOWP 4N B3) VC WP THOVQ BS" VIPQBZ
YoPIOH TP X MWHINF ZPV B EJIDPVOUPO ZPVSN POU M CIW
BCE Jr BMIP CFIOH HINFO WP BWOQS-WPVIM FOPNRE N FN CFST

YPOUEFN8Z THOVQ WPEBZ

$633& 5+H0#01& ¥ ( 4
) 3 0GZF . BOBHFS " OO PBHF
$PN N VQLZ - BIIPOo 6 IRBAWL
$VTWPN FS&YQFSFOLF 4QFDBMIU ' 5 0 6 IRBAWL
$VTUPN FS&YQFSFOLF 4QFDBMIU ' 5 " D PSBHF
1PHEDU. BOBHFS " OO PBHF
1 PHEDU$SPPEIBLPS " OO PSBHF
4S #VTIOFTT4ZTUFN T CBMTUo * OO PBHF
7 MBHF 3FQIFFTFOBUWF 0 " URBTVL

#PBXE PGYoH-DPST

. BSFUB" 1FO *TBCFM BTl PPLQVL =B 4 FHFVBO
1FTEFQU 6 RBAWL " NFSOBUF 4FC8-UBBE. 8 BIOXSHI U %HB-DUPS * URBIVL

$BIBANT, BZPUL 1FBSVIHHVEIT +PI'O-PCH +S
aDF 15-TEFQU , BLUPWL %B-DUPS " CBLUWWL 1BIT %B-DUPS TRPIU) POE

0 NWB $ BCIOCPZ STl #PXFS
%B-0PS / VRTVU %B-DUPS 1S/El PF #BZ



