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GENERAL DISCLAIMER 
 
0IN?HNC;F $3,! 4IE?HM JOL=B;M?LM ;L? ;>PCM?> NI L?;> NBCM >CM=F;CG?L =;L?@OFFS <?@IL? L?;>CHAł ;==?MMCHA IL G;ECHA ;HS INB?L OM?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
I@ NB? JL?M?HN QBCN? J;J?L šNB? ō7BCN? 0;J?LōŢŁ 4B? 7BCN? 0;J?L MB;FF HIN <? >CMNLC<ON?> QCNBION CH=FO>CHA NBCM >CM=F;CG?LŁǮ
ǮǮ
4B? JL?M?HN 4IE?HM 3;F? ;H> NB? 7BCN? 0;J?L B;P? HIN <??H L?ACMN?L?> OH>?L ;HS F;Q IL L?AOF;NCIHMł <S CNM CMMO?Lł 3N;=ENC=;F 3!3ł ;Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
&L?H=B MI=CÓNÓ J;L ;=NCIHM MCGJFC@CÓ? QCNB ; MB;L? =;JCN;F I@ %52 Ęėėł B;PCHA CNM L?ACMN?L?> I@@C=? ;N Ě "IOF?P;L> >? 3?<;MNIJIFłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
ĞĜėėĘ 0;LCMł ;H> L?ACMN?L?> QCNB NB? &L?H=B #IGG?L=C;F #IOLN 2?ACMNLS OH>?L HOG<?L ğęĠ ĝěě ĞĘĜ 2#3 0;LCM šō3N;=ENC=;FōŢŁ 0F?;M?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
HIN? NB;N IQCHA NI L?MNLC=NCIHM CGJIM?> <S F;Q ;H> L?AOF;NCIHM CH P;LCIOM DOLCM>C=NCIHMł MIFC=CNCHA NI JOL=B;M? $?=?HNL;FCT?> 3?LPC=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
,?P?F !AL??G?HNM 4IE?HM šNB? ō$3,! 4IE?HMōŢ G;S HIN <? J?LGCNN?> NI L?MC>?HNM I@ =?LN;CH DOLCM>C=NCIHMŁ 4B? 7BCN? 0;J?L >I?M HINǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IHMNCNON? ;H I@@?L NI JOL=B;M? M?=OLCNC?M IL @CH;H=C;F CHMNLOG?HNMł IL ;H CHPCN;NCIH NI CHP?MN CH MO=B CHMNLOG?HNMŁǮ
Ǯ
4B?L?@IL?ł NBCM >I=OG?HN CM HIN CHN?H>?> @IL >CMNLC<ONCIH NIł IL OM? <SŃǮ
Ǯ

ǒ ;HS J?LMIH IL ?HNCNSł CH ;HS DOLCM>C=NCIH IL =IOHNLSł QB?L? >CMNLC<ONCIH IL OM? I@ MO=B CH@ILG;NCIH QIOF> <? =IHNL;LS NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
F;Q IL L?AOF;NCIHń ILǮ

Ǯ
ǒ ;HS J?LMIH IL ?HNCNSł CH ;HS DOLCM>C=NCIH IL =IOHNLSł QB?L?ł <S PCLNO? I@ MO=B >CMNLC<ONCIHł NB? CMMO?L QIOF> <?=IG?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ

MO<D?=N NI H?Q IL ;>>CNCIH;F L?ACMNL;NCIH L?KOCL?G?HNMŁǮ
Ǯ
!HS J?LMIH CH JIMM?MMCIH I@ NBCM 7BCN? 0;J?L CM L?KOCL?> NI CH@ILG BCGM?F@ I@ NBCM CH@ILG;NCIH ;H> NI I<M?LP? MNLC=NFS NB?M?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
L?MNLC=NCIHM <?@IL? =IHMC>?LCHA JOL=B;MCHA $3,! 4IE?HMŁ -IL? MJ?=C@C=;FFSł ;H> QCNBION CN <?CHA FCGCN?> NI NB? @IFFIQCHA FCMNł NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
$3,! 4IE?HM JOL=B;M? CM HIN IJ?H?> NI ;HS 53 0?LMIH š;M MO=B N?LG CM >?@CH?> CH 2?AOF;NCIH 3 I@ NB? 53 3?=OLCNC?M !=N I@ ĘĠĚĚł ;MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;G?H>?>Ţ HIL NI NB? L?MC>?HNM I@ NB? 0?IJF?ŏM 2?JO<FC= I@ #BCH;ŁǮ
Ǯ
"S L?;>CHA NBCM >I=OG?HN ;H>ŶIL JOL=B;MCHA $3,! 4IE?HMł ;FF JIN?HNC;F $3,! 4IE?HM JOL=B;M?LM Q;LL;HNł L?JL?M?HN ;H> ;AL??Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB;N B? CM HIN ; =CNCT?Hł N;R IL J?LG;H?HN L?MC>?HN I@ ; =IOHNLS QB?L? NB? JOL=B;M? I@ =LSJNIAL;JBC= NIE?HMł MO=B ;M NB? $3,!Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
4IE?HMł CM JLIBC<CN?>ł L?MNLC=N?> IL L?KOCL?M L?ACMNL;NCIHM I@ ;HS ECH>ŁǮ
Ǯ
4B? 3N;=ENC=;F JLID?=N CM NI CMMO? =LSJNIAL;JBC= NIE?HMł NB? $3,! 4IE?HMł OM;<F? IHFS IH ; >?>C=;N?> JF;N@ILG šNB? ō0F;N@ILGōŢłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;FFIQCHAŃǮ
Ǯ

ǒ M?LPC=? JLIPC>?LM NI -;H;A? 3?LPC=? ,?P?F !AL??G?HNM OMCHA NB? 3N;=ENC=;F JF;N@ILGł ;H>Ǯ
Ǯ

ǒ =OMNIG?LM NI <?H?@CN @LIG ;H ;ONIG;N?> =IGJ?HM;NCIH @IL J?L@ILG;H=? @;CFOL?Mł OMCHA $3,! 4IE?HM šNB? ō3N;=ENC=;FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
0LID?=NōŢŁǮ

ǮǮ
3N;=ENC=;F 0LID?=N QCFF <? @CH;H=?> NB;HEM NI ; @OH>L;CMCHA L?;FCT?> <S $3,! 4IE?HM 3;F? ;M JL?M?HN?> CH NBCM 7BCN? 0;J?Lł ;FFIQCHAłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;GIHAMN INB?L CHP?MNG?HNMł NI @CH;H=? NB? N?=BHC=;F ;H> G;LE?NCHA M?NOJ I@ NB? 0F;N@ILGł NB? 2?M?;L=B ;H> $?P?FIJG?HN H??>?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NI >?P?FIJ NB? MI@NQ;L? ;H> CGJF?G?HN M?LPC=?Mł NB? M?;L=B @IL <OMCH?MM J;LNH?LMł ;H> NB? =IH@ILGCNS I@ 3N;=ENC=;F 0LID?=N QCNBǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
L?AOF;NCIHM šNB? ō3N;=ENC=;F 4IE?H 3;F?ōŢŁ 4B? CH@ILG;NCIH =IHN;CH?> CH NB? JL?M?HN 7BCN? 0;J?L CM MO<D?=N NI =B;HA?ł HIN;<FSł CHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IHMC>?L;NCIH I@ NB? ?PIFONCIHM NB;N G;S I==OL IH NB? 3N;=ENC=;F 0LID?=N MNLO=NOL? >O? NI L?AOF;NCIHMł <OMCH?MM IJJILNOHCNC?M ILǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JLID?=N >?P?FIJG?HNŁ 3N;=ENC=;F 0LID?=N JL?M?HNM M?P?L;F LCMEM @IL JIN?HNC;F MO<M=LC<?LMł CH J;LNC=OF;L NB;N I@ FIMCHA ;FF ;GIOHNMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CHP?MN?> CH NB? 3N;=ENC=;F 4IE?H 3;F?ł CH =;M? I@ JLIBC<CNCIH I@ CN <S ;HS F;Q IL L?AOF;NCIHł IL @IL ;HS INB?L L?;MIHł ;M >?N;CF?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
šQCNBION <?CHA ?RB;OMNCP?Ţ CH NB? 3?=NCIH ,?A;F CH@ILG;NCIH š4?LGM Ė #IH>CNCIHMŢ I@ NB? JL?M?HN 7BCN? 0;J?LŁǮ
!GIHA NB?M? LCMEMł NB? IH? I@ M??CHA NB? 4IE?H 3;F? @IL<C>>?H ;@N?L B;PCHA JOL=B;M?> $3,! 4IE?HMł CH =;M? I@ ;>IJNCIH I@ H?QǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
F?ACMF;NCIHMł L?AOF;NCIHMł CHMNLO=NCIHM IL AOC>?FCH?M CMMO?> <S ;HS =IGJ?N?HN ;ONBILCNS L?A;L>CHA "FI=E=B;CH <;M?> @OH>L;CMCHA B;MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NI <? OH>?LFCH?>ŁǮ
0F?;M? @CH> GIL? >?N;CFM ;<ION NB?M? LCMEM CH NB? F;MN M?=NCIH š4?LGM Ė #IH>CNCIHMŢ I@ NBCM 7BCN? 0;J?LŁ )@ SIO B;P? ;HS KO?MNCIHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
L?A;L>CHA NB?M? LCMEM ;H> BIQ Q? CHN?H> NI MNLO=NOL? NB? 0F;N@ILG ;H> 3N;=ENC=;F 4IE?H 3;F?ł JF?;M? =IHN;=N OM ;NǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NIE?HM;F?ƄMN;=ENC=;FŁ=IGŁǮ
ǮǮ
/HFS J?IJF? QBI ;L? @OFFS ;Q;L? I@ NB? LCMEM >?M=LC<?> B?L?CH ;H> CH 3?=NCIH ,?A;F CH@ILG;NCIH I@ NB? JL?M?HN 7BCN? 0;J?L ;L?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;FFIQ?> NI JOL=B;M? $3,! 4IE?HMŁ 0F?;M? HIN? NB;N NB? 3N;=ENC=;F 4IE?H 3;F? MNLC=NFS ?R=FO>?M =?LN;CH ALIOJM I@ J?IJF? >?J?H>CHAǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
IH NB?CL H;NCIH;FCNS ;H> JF;=? I@ L?MC>?H=SŁ 4B? FCMN I@ ?R=FO>?> ALIOJM CM MO<D?=N NI ?PIFP? >?J?H>CHA IH L?AOF;NCIHM ;JJFSCHA NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
3N;=ENC=;F 4IE?H 3;F?Ł !FF J;LNC=CJ;HNM MB;FF P?LC@S NB;N NB?S ;L? ;FFIQ?> NI MO<M=LC<? NI NB? 3N;=ENC=;F 4IE?H 3;F? ;H> ;==?JN NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IGJFS QCNB EHIQ SIOL =OMNIG?L ;H> ;HNCŘGIH?S F;OH>?LCHA JLI=??>CHAM H??>?> ;N NB? NCG? I@ NB? 4IE?H 3;F?ł ;H> NI ;HS H?QǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
I<FCA;NCIH M?N OJ <S H?Q L?AOF;NCIHM CH NB? =IOLM? IL ;@N?L NB? 4IE?H 3;F?Ł 3N;=ENC=;F N?;G L?M?LP?M CNM?F@ NB? LCABN NI ?R=FO>? ;HSǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
$3,! 4IE?HM JOL=B;M?L NB;N QIOF> HIN L?MJ?=N NB?M? I<FCA;NCIHMŁ 3N;=ENC=;F >CM=F;CGM ;H> G;E?M HI L?JL?M?HN;NCIH IL Q;LL;HNSǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
QCNB L?MJ?=N I@ NB? 3N;=ENC=;F 4IE?H 3;F? ;H> NB? 3N;=ENC=;F 0LID?=NŁ $3,! 4IE?HM JOL=B;M?LŏM >?=CMCIH NI J;LNC=CJ;N? MB;FF <? G;>?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
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<;M?> IH MO=B $3,! 4IE?HM JOL=B;M?LŏM IQH EHIQF?>A? I@ NB? 3N;=ENC=;F 0LID?=N ;H> I@ NB? 3N;=ENC=;F N?;GŁ .INQCNBMN;H>CHA NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
A?H?L;FCNS I@ NB? @IL?AICHAł ?;=B $3,! 4IE?HM JOL=B;M?L QCFFł OJIH NB? 3N;=ENC=;F 4IE?H 3;F?ł ;==?JN $3,! 4IE?HM IH ;H Ő;M CMőǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<;MCMł CLL?MJ?=NCP? I@ CNM N?=BHC=;F MJ?=C@C=;NCIHMł J?L@ILG;H=? IL @OH=NCIHŁǮ
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Ǯ
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Keywords ​​ŃǮ
Ǯ
3=;F;<CFCNSǮ
0?L@ILG;H=? -;H;A?G?HNǮ
4IN;F #IGJ?HM;NCIH -;H;A?G?HNǮ
3?LPC=? #;N;FIA -;H;A?G?HNǮ
3?LPC=? ,?P?F -;H;A?G?HN š3,-ŢǮ
3?LPC=? ,?P?F !AL??G?HNM š3,!ŢǮ
1O;FCNS I@ 3?LPC=? š1I3ŢǮ
#FIO> #IGJONCHAǮ
%>A? #IGJONCHAǮ
"FI=E=B;CHǮ
0L?>C=NCP? !H;FSNC=MǮ
!LNC@C=C;F )HN?FFCA?H=?Ǯ

Ǯ A B S T R A C T 

7BCF? CN CM H?P?L <??H ?;MC?L NI ?RJIM? IHFCH? M?LPC=?M NI ; AFI<;FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;O>C?H=?ł ?HMOLCHA NB;N NB?S ;FQ;SM G??N NB? J?L@ILG;H=?ł =;J;=CNS ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M=;F;<CFCNS L?KOCL?G?HNM I@ ; F;LA?ł OHJL?>C=N;<F? OM?L <;M? L?G;CHMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
OHH?=?MM;LCFS =B;FF?HACHAŁǮ
ǮǮ
%P?H NB? GIMN N;F?HN?> ?HACH??LCHA ;H> MOJJILN N?;GM ;LIOH> NB? QILF>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
GOMN OFNCG;N?FS B;H>F? ; H?P?LŘ?H>CHA MNL?;G I@ @;CFOL?M CH>O=?> <S NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<INNF?H?=EM I@ ;JJFC=;NCIHM ;H> NB?CL OH>?LFSCHA B;L>Q;L?ł MI@NQ;L? ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IH@CAOL;NCIH =IGJIH?HNMŁǮ
ǮǮ
)H NBCM J;J?Lł Q? >CM=OMM NB? JLI<F?GM CH =OLL?HN M?LPC=? F?P?FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
G;H;A?G?HN JL;=NC=?M ;H> BIQ 3N;=ENC=;F <LCHAM H?Qł =L?;NCP? Q;SM NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
AO;L;HN?? NB? L?FC;<CFCNS ;N M=;F? I@ IHFCH? M?LPC=?Mł QBCF? ;FMI HOLNOLCHAǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NLOMN ;H> <?NN?L ;FCAHCHA CHN?L?MNM <?NQ??H ;JJFC=;NCIH MN;E?BIF>?LMŁǮ
Ǯ

Ǯ

 
1. On the difficulty of achieving reliability at scale 
 
2?FC;<CFCNS CM ;LAO;<FS NB? GIMN @OH>;G?HN;F @?;NOL? I@ ;HS IHFCH? M?LPC=?ŁǮ
ǮǮ
&IL ;H IHFCH? M?LPC=? NI <? >??G?> L?FC;<F?ł CN H??>M NI ?HMOL? ; <OAŘ@L??ł @;MN ;H> L?FC;<F? ?RJ?LC?H=? NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CNM OM?LMł =B;HA? ;@N?L =B;HA?ł L?F?;M? ;@N?L L?F?;M?ŁǮ
ǮǮ
"ON =IGJ;L;NCP?FS NI NB? AL?;N HOG<?L I@ NIIFM NB;N B?FJ C>?HNC@S ;H> ;>>L?MM <OAM CH MI@NQ;L? L?F?;M?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=;H>C>;N?Mł L?FC;<CFCNS N?MNCHA MI@NQ;L? ;H> JL;=NC=?M MO=B ;M FI;> N?MNCHA B;P?HŏN ?PIFP?> GO=B IP?L NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
F;MN >?=;>?MŁ 4B? CH>OMNLSŘF?;>CHA FI;> N?MNCHA NIIF CM MNCFF ,I;>2OHH?Lł ; MI@NQ;L? JCIH??L?> CH ĘĠĠĠŁǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
,CE? INB?L NIIFM IH NB? G;LE?Nł ,I;>2OHH?L MNLOAAF?M NI @CN QCNB GI>?LH >?P?FIJG?HN G?NBI>IFIAC?MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB;N @I=OM IH CH=L?;MCHA NB? P?FI=CNS I@ >?FCP?LC?M NI NB? JLI>O=NCIH ?HPCLIHG?HNŁǮ
Ǯ
.IN IHFS =;H N?MNM N;E? M?P?L;F >;SM NI =IGJF?N?ł <ON ;FMI ;H;FSTCHA N?MN L?MOFNM CHNI ;=NCIH;<F? M=;F;<CFCNSǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CHMCABNM L?FC?M NII GO=B IH BOG;H CHN?LP?HNCIH NI <? ;ONIG;N?> FCE? NB? L?MN I@ NB? >?FCP?LS JCJ?FCH?ŁǮ
ǮǮ
&IL NB? M;E? I@ MBCJJCHA MI@NQ;L? ;M @;MN ;M JIMMC<F?ł M?LPC=? JLIPC>?LM ?H> OJ CHNLI>O=CHA OHN?MN?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=B;HA?M NI NB?CL JLI>O=NCIH ?HPCLIHG?HNŁ )N CM ; LCMES NL;>?ŘI@@ NB;N =L?;N?M NB? J?L@?=N =IH>CNCIHM @ILǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
J?L@ILG;H=? @;CFOL?M NI I==OLŁǮ
Ǯ
Ǯ
1.1. Early detection of scalability regression with the Stacktical predictive engine 
Ǯ
4B? I<D?=NCP? I@ L?FC;<CFCNS N?MNCHA CM NI P?LC@S NB;N ; L?F?;M? =;H>C>;N? G??NM NB? ;JJFC=;NCIHŏM 3?LPC=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
,?P?F /<D?=NCP?M š3,/ŢŁ 4B?S ;L? +?S 0?L@ILG;H=? )H>C=;NILM NB;N F?NM SIO EHIQ C@ ; JLIJIM?> =B;HA?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CH =I>? IL =IH@CAOL;NCIH CM MOCN;<F? @IL JLI>O=NCIH >?JFISG?HNŁǮ
Ǯ
3N;=ENC=;F Q;M ILCACH;FFS >?P?FIJ?> NI MNL?;GFCH? NB;N P?LC@C=;NCIH JLI=?MM OMCHA JL?>C=NCP? N?=BHIFIAC?MŁǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
)N QIOF> JLI;=NCP?FS JLIN?=N JLI>O=NCIH MSMN?GM <S L?D?=NCHA L?F?;M? =;H>C>;N?M NB;N >IHŏN G??N =?LN;CHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
J?L@ILG;H=? L?KOCL?G?HNMł QCNBION CGJ;=NCHA NB? MJ??> I@ >?P?FIJG?HNMŁǮ
Ǯ
"S ;JJFSCHA JL?>C=NCP? G;NB?G;NC=;F GI>?FM CHB?LCN?> @LIG 0?L@ILG;H=? 4B?ILS NI FI;> N?MNMł 3N;=ENC=;FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CM ;<F? NI MCAHC@C=;HNFS >?=L?;M? NB?CL >OL;NCIHł QBCF? ;FMI MOL@;=CHA M=;F;<CFCNS CHMCABNM NB;N ;L? <;L?FSǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
QCNBCH NB? L?;FG I@ BOG;H CHN?LJL?N;NCIHŁǮ
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Ǯ
! JL?>C=NCIHŘ>LCP?H GI>?FCHA I@ NB?CL MSMN?GM J?L@ILG;H=? ?H=IOL;A?M M?LPC=? JLIPC>?LM NI GIL?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JLI;=NCP?FS <OMN M=;F;<CFCNS <INNF?H?=EM ;H> JL?P?HN J?L@ILG;H=? @;CFOL?Mł CHMN?;> I@ MCGJFS L?;=NCHA NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB?G QCNB MO<J;L ?@@C=C?H=SŁǮ
Ǯ
5HNCF HIQł NB? G;CH >LCPCHA @IL=? <?BCH> IOL ?R?=ONCIH ;M ; =IGJ;HS B;> <??H IOL ;G<CNCIH NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;ONIG;N? M?LPC=? JLIPC>?LM ION I@ NB? QILE I@ G;H;ACHA M=;F;<CFCNS L?AL?MMCIHMŁ 4BLIOAB MB??LǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JL?>C=NCIHŁǮ
Ǯ
Ǯ
1.2. The scalability of Cloud applications 
 
3=;F;<CFCNS CM ; MN;N? I@ ?KO;F <;HA @IL SIOL BIMNCHA <O=EŁǮǮ
Ǯ
4B? =;J;=CNS I@ SIOL #FIO> CH@L;MNLO=NOL?śNB? G;RCGOG HOG<?L I@ =IH=OLL?HN OM?L ;H> NL;HM;=NCIHMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
J?L M?=IH> CN =;H B;H>F?śMBIOF> CH=L?;M? JLIJILNCIH;FFS NI NB? =IGJONCHA L?MIOL=?M SIO ;>> NI CNŁǮ
Ǯ
)H JL;=NC=? NBIOABł ; M?LPC=? JLIPC>?L QCFF HIN <? ;<F? B;H>F? NQC=? NB? NL;HM;=NCIHM J?L M?=IH> <SǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MCGJFS >IO<FCHA NB? HOG<?L I@ #FIO> CHMN;H=?M šM?LP?LMŢ CH CNM CH@L;MNLO=NOL?ŁǮ
Ǯ
!M ; MSMN?G L?;=B?M CNM J?;E =;J;=CNSł NBLIQCHA =IGJONCHA L?MIOL=?M ;N HIHŘM=;F;<F? =I>? ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IH@CAOL;NCIH QCFF IHFS <IIMN NB? ;JJFC=;NCIH J?L@ILG;H=? NI MIG? ?RN?HN <?@IL? CN MN;LNM L?NLIAL;>CHAłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
QBCF? ;FMI CH=OLLCHA ;H CH=L?;MCHAFS M?P?L? Q;MN? I@ =;JCN;FŁǮ
Ǯ
Ǯ

Ǯ
Ǯ

&CAŁ Ę; Ř ! M=;F;<CFCNS JL?>C=NCIH =B;LNŁ 0?L@ILG;H=? MB;LJFS >?=FCH?M QB?H NB? MSMN?G L?;=B?M CNM J?;EǮ
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=;J;=CNS ;N ĚĚğ =IH=OLL?HN OM?LM ;H> ĘĜĝğ NL;HM;=NCIHM J?L M?=IH>ŁǮ
Ǯ
Ǯ
4BCM G;E?M NB? J?;E =;J;=CNS NB? MCHAF? GIMN CGJILN;HN G?NLC= I@ M=;F;<CFCNSł ;H> MNL?MM?M NB? @;=N NB;NǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M=;F;<CFCNS =;HŏN <? ;H ;@N?LNBIOABN ;H> MBIOF> <? =FIM?L NI NB? 3I@NQ;L? $?P?FIJG?HN ,C@?=S=F?ŁǮ
Ǯ
)H BCH>MCABNł M=;F;<CFCNS CM @CLMN ;H> @IL?GIMN NB? JLI>O=N I@ BIQ ; =FIO> ;JJFC=;NCIH CM ?HACH??L?> NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
?@@C=C?HNFS OM? CNM =FIO> M?LP?LM ;H> =IHNCHOIOMFS JOMB J?;E =;J;=CNS G?NLC=M NI H?Q B?CABNM ;M NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;O>C?H=? ALIQMŁǮ
Ǯ
7B?H?P?L ?HACH??LCHA N?;GM F;=E PCMC<CFCNS IH NB? J?;E =;J;=CNS I@ NB?CL JLI>O=NCIH ;JJFC=;NCIHł CNǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<?=IG?M P?LS >C@@C=OFN NI MNC=E NI ;HS I@ NB? @IFFIQCHA =;J;=CNS JF;HMŃǮ
Ǯ
Ǯ

Capacity plan  Resource availability  Elasticity 

%R=?MM =;J;=CNSǮ OHFCGCN?> Ŷ =;JJ?>Ǯ S?M Ŷ HIǮ

!>;JN NL;@@C= NI =;J;=CNSǮ =;JJ?>Ǯ HIǮ

!>;JN =;J;=CNS NI NL;@@C=Ǯ OHFCGCN?>Ǯ S?MǮ

&CR?> =;J;=CNSǮ =;JJ?>Ǯ HIǮ
Ǯ

Ǯ

1.3. The scalability of Blockchain applications 

7B?H Q? CFFOMNL;N? NB? M=;F;<CFCNS JLI<F?G I@ <FI=E=B;CH JF;N@ILGM OMCHA NL;HM;=NCIHM J?L M?=IH>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
G?;MOL?G?HNMł Q? ;L? <INB N;FECHA ;<ION NB? >C@@?L?HN M=;F?M I@ OM;A? I@ ; ACP?H <FI=E=B;CH JF;N@ILGłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;H> NB? <FI=E=B;CH JF;N@ILG J?;E =;J;=CNS CH N?LGM I@ NL;HM;=NCIHM J?L M?=IH> š403ŢŁǮ

"?=;OM? =OLL?HN JF;N@ILGM B;P? ;H ;LAO;<FS FIQ J?;E 403ł NB?L? CM MNCFF P?LS FCNNF? M=;F?M I@ OM;A? @ILǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
>?=?HNL;FCT?> ;JJMŁǮǮ

4L;HM;=NCIHŘB?;PS OM? =;M?M MO=B ;M ; MI=C;F H?NQILECHA M?LPC=?M B;P? S?N NI <? >?=?HNL;FCT?> IH NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<FI=E=B;CHŃ NB? ?RCMNCHA JF;N@ILGM MCGJFS =;HHIN G??N NB?CL J?L@ILG;H=? L?KOCL?G?HNM ;N NB? GIG?HNŁǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
4B;NŏM HIN M;SCHA HIQ CM HIN NB? NCG? NI >?P?FIJ MI=C;F >!JJMł MCH=? JLIAL?MM CM <?CHA G;>? IH NB? J?;EǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=;J;=CNS I@ <FI=E=B;CH JF;N@ILGM ?P?LS>;SŁǮ

!M ; M?LPC=? FCGCN?> <S NB? M=;F;<CFCNS I@ <INB =FIO> H;NCP? ;H> >?=?HNL;FCT?> <FI=E=B;CH JF;N@ILGMłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=LSJNI=OLL?H=S ?R=B;HA?M ;L? NB? ?G<I>CG?HN I@ NB? =B;FF?HA? I@ ?HMOLCHA NB? M=;F;<CFCNS I@ IHFCH?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M?LPC=?MŁǮ

"CH;H=?Ł=IGł @IL ?R;GJF?ł GOMN HIN IHFS <? ;<F? NI MOMN;CH M?P?L;F BOH>L?> NBIOM;H>M L?ACMNL;NCIHM J?LǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
>;Sł <ON NB?S ;L? ;FMI ;@@?=N?> <S NB? M=;F;<CFCNS <INNF?H?=EM I@ NB? "FI=E=B;CH JF;N@ILGM NB?S MOJJILNŁǮ

 
 

 
2. Testing the performance of Cloud-based applications 
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&IL GIMN M?LPC=? JLIPC>?LMł NB?L?ŏM ;H I<PCIOM N?HMCIH <?NQ??H MBCJJCHA MI@NQ;L? ;M @;MN ;M JIMMC<F? ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CHP?MNCHA CH N?MNCHA NB? J?L@ILG;H=?ł =;J;=CNS ;H> M=;F;<CFCNS I@ ?;=B ;H> ?P?LS MI@NQ;L? L?F?;M?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=;H>C>;N? IL JOFF L?KO?MNŁǮǮ
Ǯ
!M ; L?MOFNł G;HS JLIPC>?LM ?H> OJ @;PIOLCHA L?;=NCP? J?L@ILG;H=? GIHCNILCHA MNL;N?AC?M IP?L JLI;=NCP?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
FI;> N?MNCHA QB?H CN =IG?M NI ?HACH??LCHA NB? L?FC;<CFCNS I@ NB?CL CH@L;MNLO=NOL?ŁǮ
Ǯ
Ǯ

Strategy  Solution  Tool 

2?>O=? -?;H 4CG? 4I 2?J;CL š-442ŢǮ !JJFC=;NCIH 0?L@ILG;H=? -IHCNILCHA š!0-ŢǮ .?Q 2?FC=ł $;N;>IAǮ

)H=L?;M? -?;H 4CG? "?NQ??H &;CFOL? š-4"&ŢǮ ,I;> 4?MNCHA 4IIFǮ (0 ,I;>2OHH?Lł *-?N?LǮ

Ǯ
"ON QB;N C@ SIO =IOF> L?;J NB? <?H?@CNM I@ FI;> N?MNCHA QCNBION CGJ;=NCHA NB? P?FI=CNS I@ >?P?FIJG?HNM ŉǮ
Ǯ
Ǯ
2.1. Making load testing smarter 

 

2.1.1 Accelerating load testing and increasing test coverage with predictions 

&IL >?=;>?Mł L?M?;L=B?LM B;P? ?MN;<FCMB?> G;NB?G;NC=;F L?F;NCIHMBCJM <?NQ??H J?L@ILG;H=? G?NLC=MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;H> =L?;N?> GI>?FM NB;N B?FJ JL?>C=N NB?CL ?PIFONCIHł ;M NB? ONCFCT;NCIH I@ NB? ;JJFC=;NCIH CH=L?;M?MŁǮ
Ǯ
3N;=ENC=;F CM ; NOLHŘE?S MIFONCIH NI ;JJFS NB?M? JL?>C=NCP? GI>?FM NI NB? J?L@ILG;H=? G?NLC=M =IFF?=N?> <SǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JLIPC>?LM ;M NB?S >?P?FIJ ;H> IJ?L;N? NB?CL ;JJFC=;NCIHMŁ !M ; L?MOFNł NB?S B;P? ;H ?;MC?L NCG? J;=ECHA ;Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
G;RCGOG I@ FI;> N?MNM CH @;MNŘJ;=?> #IHNCHOIOM )HN?AL;NCIH ?HPCLIHG?HNł QCNBION CGJ;=NCHA NB? MJ??>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
I@ >?P?FIJG?HNMŁ 
 
 
2.1.2 Automating the interpretation of load testing results into SLO 
Ǯ
)H NB? @IFFIQCHA &CAŁ ę; ?R;GJF?ł 3N;=ENC=;F NLC?M NI @CN ; MG;FF M;GJF? I@ ğ FI;> N?MN L?MOFNM CHNI ;Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JL?>C=NCP? GI>?F =;FF?> NB? 5HCP?LM;F 3=;F;<CFCNS ,;Q š53,ŢŁǮǮ
Ǯ
4B? GI>?F ?H;<F?M OM NI CHMN;HNFS =;F=OF;N? NB? J?;E =;J;=CNS I@ NB? N?MN?> ;JJFC=;NCIHł =B;LN CNMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M=;F;<CFCNS ;H> KO;HNC@S BIQ GO=B ?R?=ONCIH NCG? CM Q;MN?> IH NB? =IHN?HNCIH ;H> =IB?L?H=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<INNF?H?=EM I@ CNM OH>?LFSCHA B;L>Q;L?ł MI@NQ;L? ;H> =IH@CAOL;NCIH =IGJIH?HNMŁǮ
Ǯ
)N OM?M ; HIHŘFCH?;L L?AL?MMCIH <?NQ??H NB? HOG<?L I@ =IH=OLL?HN OM?LM CHPIFP?> CH NB? FI;> N?MNǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M=?H;LCI ;H> NB? =ILL?MJIH>CHA HOG<?L I@ NL;HM;=NCIHM J?L M?=IH> MOMN;CH?> <S NB? ;JJFC=;NCIHŁǮǮ
Ǯ
4B? G;NB?G;NC=;F =I?@@C=C?HNM L?MOFNCHA @LIG NB? HIHŘFCH?;L L?AL?MMCIH I@ NB?M? NQI MSMN?G G?NLC=MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
?H;<F? NB? 3N;=ENC=;F ?HACH? NI JL?>C=N NB? L?G;CHCHA >;N; JICHNM CH NB? M=;F;<CFCNS =B;LNł QBCF? ;FMIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
KO;HNC@SCHA NB? J?H;FNC?M NB;N G;E? NB? =B;LN >CJ QB?H NB? ;JJFC=;NCIH L?;=B?M CNM J?;E =;J;=CNSŁǮ
Ǯ
Ǯ
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Ǯ
Ǯ

&CAŁ ę; Ř 4B? M=;F;<CFCNS L?JILN I@ IOL MN;ACHA 3N;=ENC=;F ;JJFC=;NCIHǮǮ
Ǯ

Ǯ
!FIHA QCNB 53,ł Q? ;L? OMCHA ,CNNF?ŏM ,;Q NI =B;LN NB? ;JJFC=;NCIH L?MJIHM? NCG? ;M NB? FI;> CH=L?;M?MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;H> MOL@;=? NB? Ő2?MJIHM? 4CG? ;N 0?;Eő CHMCABNŁ 9IO ;FMI =;H M?? NB;N NB?L?ŏM HI IJNCGCT;NCIH H??>?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@IL NBCM N?MN M=?H;LCIł <;M?> IH KO;HNC@C?> M=;F;<CFCNS <INNF?H?=EMŁǮ
Ǯ
Ǯ
%P?H ;@N?L >;SM I@ ;H;FSMCMł ; MI@NQ;L? ?HACH??L QIOF> HIN <? ;<F? NI MOL@;=? NB?M? M=;F;<CFCNS CHMCABNMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@LIG NB? CHJON N?MN L?MOFNMŁ ,?N ;FIH? OM? NB?G ;M 3,/ŁǮ
Ǯ
4B?S =;H HIQ L?FS IH JL?Ř;H;FST?> >;N; NI DOMNC@S NB? M;@? >?FCP?LS I@ =B;HA?M NI NB? JLI>O=NCIHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
?HPCLIHG?HNŁǮ

 

2.1.3 Sharing SLO with internal stakeholders 
Ǯ

"?=;OM? M=;F;<CFCNS <INNF?H?=EM OH>?LGCH? NB? MO==?MM I@ P;LCIOM MNL;N?AC= CHCNC;NCP?M CH NB? ILA;HCT;NCIHłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
Q? B;P? >?MCAH?> M=;F;<CFCNS L?JILNM NI <? MB;L?> QCNB ;HS<I>S ;H> MJ?;E ; F;HAO;A? ;FF ;JJFC=;NCIHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MN;E?BIF>?LM =;H OH>?LMN;H>ŁǮ
Ǯ
/H NIJ I@ NB?M? NQI @OH>;G?HN;F JCFF;LMł IOL N?;G CM ?HACH??LCHA MI=C;F CHN?L;=NCIHM NB;N QCFF @OLNB?LǮ
?GJIQ?L CH>CPC>O;FM NI ;=N =IFF?=NCP?FS IH 3,/ł ;H> OFNCG;N?FS CGJLIP? NB? JLI@CN;<CFCNS I@ NB?Ǯ
ILA;HCT;NCIHŏM IHFCH? M?LPC=?MŁǮ

 
Ǯ
Ǯ

 



9 THE STACKTICAL WHITE PAPER V4.4.4 

 
3. Managing service levels 
 
3CH=? @;CFOL?M =;H H?P?L <? =IGJF?N?FS ?FCGCH;N?>ł >?@CHCHA 3,/ NI ?HMOL? NB? L?FC;<CFCNS I@ ;JJFC=;NCIHMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CM IHFS J;LN I@ NB? =OMNIG?L MO==?MM ?KO;NCIHŁǮǮ
Ǯ
!@N?L QILECHA @IL ę S?;LM IH MNL?;GFCHCHA NB? >?@CHCNCIH ;H> G?;MOL?G?HN I@ 3,/ł Q? L?;FCT?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MIG?NBCHA MCGJF?Ń NB? IHFS CH@;FFC<F? JL?>C=NCIH IOL N?;G =IOF> ?P?L G;E? CM NB;N HI ?HACH??L =;HǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JL?P?HN IHFCH? M?LPC=?M @LIG ?P?HNO;FFS AICHA >IQHŁǮ
Ǯ
!M ; M?LPC=? JLIPC>?Lł ;FIHA QCNB AL?;N FI;> N?MNCHA JL;=NC=?Mł CN CM ;FMI CGJILN;HN NI I@@?L AO;L;HN??M IHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB? J?L@ILG;H=? =OMNIG?LM =;H ?RJ?=N @LIG NB? M?LPC=? NB?S ;L? J;SCHA @ILł ;H> ?MN;<FCMB JLINI=IFM IHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@;CL Q;SM NI M?NNF? >CMJON?M CH HIHŘJ?L@ILG;H=? MCNO;NCIHMŁǮ
Ǯ
3?LPC=? ,?P?F !AL??G?HNM š3,!Ţ JLIPC>? ; F?A;FFSŘ<CH>CHA @L;G?QILE NB;N ;CGM ;N >?@CHCHA ;H> ?H@IL=CHAǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NBIM? 1O;FCNS I@ 3?LPC=? L?KOCL?G?HNMŁǮ
Ǯ
"ON >I 3,! @OF@CFF NB?CL ILCACH;F GCMMCIH ;H> ;L? NB?S ;<F? NI G??N NB? ?RJ?=N;NCIHM I@ ;FF ;JJFC=;NCIHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MN;E?BIF>?LM QCNB L?A;L>M NI J?L@ILG;H=? ?P?HNMŉǮ

 

3.1. Traditional service level management practices are broken 

)H ; QILF> QB?L? NB? A?H?L;F JO<FC= L;L?FS L?;>M NB? N?LGM NB?S ;AL?? NIł JLIPC>?LM ;L? HIN J;LNC=OF;LFSǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
E??H IH >?@CHCHA @;CL M?LPC=? F?P?F ;AL??G?HNMŁǮǮ
Ǯ
(IQ?P?Lł QB?H OM?LM >I =;L? ;<ION I@@FI;>CHA NB? LCMEM ;MMI=C;N?> QCNB JIIL M?LPC=? F?P?FMś;M NB?SǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
GIMN FCE?FS OH>?LGCH? NB? JLI@CN;<CFCNS I@ NB?CL IQH ILA;HCT;NCIHśNB?S CHP?MN MO=B ; MCAHC@C=;HN ;GIOHNǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
I@ NCG?ł IJ?L;NCHA ?RJ?H>CNOL?M ;H> F?A;F @??M <LC>ACHA NB? A;J <?NQ??H NB?CL ?RJ?=N;NCIHM ;H> 3,!Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JIFC=C?M NB;N CN G;NB?G;NC=;FFS >?@C?M NB? JOLJIM? I@ M??ECHA =IGJ?HM;NCIH @IL @ONOL? J?L@ILG;H=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@;CFOL?MŁǮ
Ǯ
)N CM HIN DOMN NB? OHCF;N?L;F H;NOL? I@ 3,! JIFC=C?M IL NB? OHH?=?MM;LS >C@@C=OFNS I@ H?AINC;NCHA JIFC=C?MŁǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
/P?L;FFł NB? MB??L CH?@@C=C?H=S I@ 3,! ;N ?P?LS MN?J I@ CNM FC@? =S=F? BCHNM ;N G;DIL @F;QM NB;N ;L? S?N NI <?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;>>L?MM?>ŁǮ

 

3.1.1. Defining Service Level Agreements 
Ǯ

4I <? ;<F? NI ;AL?? IH M?LPC=? F?P?FMł MN;E?BIF>?LM H??> NI ;AL?? IH NB? J?L@ILG;H=?ł =;J;=CNS ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M=;F;<CFCNS G?NLC=M NB;N QCFF M?LP? ;M ; <;MCM @IL ?H@IL=CHA 3,! ;H> B;H>FCHA PCIF;NCIHMŁǮǮ
Ǯ
4B? =IGJF?RCNS CH >?@CHCHAł G?;MOLCHA 3,/ NBLIOAB J?L@ILG;H=? N?MNCHA JL;=NC=?M G;E?M CN ?KO;FFSǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IGJF?R NI >?@CH? G?;HCHA@OF ;AL??G?HNMŁǮ

 

3.1.2 Negotiating Service Level Agreements 
Ǯ
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"?=;OM? HI MN;E?BIF>?L INB?L NB;H NB? JLIPC>?L B?LM?F@ CM L?MJIHMC<F? @IL NB? >?@CHCNCIH I@ M?LPC=? F?P?FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JIFC=C?Mł CN CM B;L> @IL 3?LPC=? ,?P?F !AL??G?HNM HIN NI <? @;PIOLCHA NB? JLIPC>?L B?LM?F@ CHMN?;> I@Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;FCAHCHA NB? CHN?L?MN I@ ;FF ;JJFC=;NCIH MN;E?BIF>?LMŁǮ

Ǯ
$OLCHA H?AINC;NCIHł ;AL??G?HN =;H IHFS <? =B;FF?HA?> <S OM?LM NI ;H ?RN?HNŁ 4B? GIL? OM?LM Q;HNǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JIFC=C?M NI G??N NB?CL ?RJ?=N;NCIHMł NB? GIL? MECFFM ;H> L?MIOL=?M GOMN <? JIOL?> CHNI JF;HHCHAłǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
>CM=OMMCIH ;H> F?A;F IP?LB?;>ŁǮ

 

3.1.3 Monitoring Service Level Agreements 
Ǯ

-IMN CGJF?G?HN;NCIHM I@ 3?LPC=? ,?P?F !AL??G?HN ;L? HIN @CH?ŘAL;CH?> ?HIOAB NI N;E? ;FF @;CFOL?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
M?P?LCNS CHNI =IHMC>?L;NCIHŁ 7BCF? !JJFC=;NCIH 0?L@ILG;H=? -IHCNILCHA JF;N@ILGM JLIPC>? M?LPC=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JLIPC>?LM QCNB L?;FŘNCG? MOLP?CFF;H=? I@ NB?CL IHFCH? M?LPC=?Mł NBCM >;N; CMHŏN OM?> NI GIHCNIL PCIF;NCIHMŁǮǮ
Ǯ
3IG? JLIPC>?LM ?P?H L?KOCL? OM?LM NI <LCHA >?GIHMNL;<F? JLII@M NB;N NB? ION;A? B;M H?A;NCP?FS CGJ;=N?>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB?CL IJ?L;NCIHM CH IL>?L NI CHCNC;N? NB? ?H@IL=?G?HN I@ ;AL??G?HNMŁǮ

 

3.1.4 Enforcing Service Level Agreements 
Ǯ

)H NB? ?P?HN I@ ; JLI>O=NCIH ION;A? ;H> =IHMC>?LCHA CNM L?MOFNCHA >IQHNCG?ł OM?LM ?HNCNF?> NI L?G?>C?MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;L? @IL=?> NI JLI;=NCP?FS ;ME @IL ; =IGJ?HM;NCIH NB;NŏFF IHFS <? ?@@?=NCP? Q??EMł C@ HIN GIHNBM ;@N?L NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
?P?HNŁǮ
Ǯ
3CH=? NB? P;LC?NS I@ ION;A?M ;H> NB?CL <OMCH?MM CGJ;=N =;H B;L>FS <? ;HNC=CJ;N?> ;H> ?MNCG;N?>łǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JLIPC>?LM =;H IHFS AI ;M @;L ;M J;LNC;F L?@OH>M I@ =;JCN;F ?RJ?H>CNOL?MŁ 4I @OLNB?L GCNCA;N? NB? FIMMǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
CH=OLL?> QCNB NB? HIHŘJ?L@ILG;H=? MCNO;NCIHł OM?LM GOMN L?FS IH CHMOL;H=? =IGJ;HC?Mł @OLNB?L ;>>CHAǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
=IGJF?RCNS NI ;H ;FL?;>SŘ=IGJF?R JLI=?MMŁǮ

 

3.2. Reinventing Service Level Management with Stacktical 

"S L?JF;=CHA NB? F?A;F GC>>F?G;H CH 3?LPC=? ,?P?F -;H;A?G?HN QCNB NB? <FI=E=B;CHł 3N;=ENC=;F ;CGM ;NǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
L;>C=;FFS MCGJFC@SCHA NB? >?@CHCNCIHł H?AINC;NCIHł GIHCNILCHA ;H> ?H@IL=?G?HN I@ 3?LPC=? ,?P?FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
!AL??G?HNMł QBCF? =IHNCHOIOMFS ;FCAHCHA NB? CHN?L?MNM I@ ;FF ;JJFC=;NCIH MN;E?BIF>?LMŁǮǮ
Ǯ
#IG<CH?> QCNB OM?L ?RJ?LC?H=?M NB;N <LC>A? NB? A;J <?NQ??H J?L@ILG;H=? GI>?FCHA N?=BHCKO?Mł OM?LǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
?RJ?=N;NCIHM I@ NB? JLIPC>?LŏM J?L@ILG;H=? ;H> L?F?;M? G;H;A?G?HN JL;=NC=?Mł 3N;=ENC=;F <?=IG?M ;Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
BCABŘ?@@C=C?H=Sł $?=?HNL;FCT?> 3?LPC=? ,?P?F -;H;A?G?HN @L;G?QILE NB;N =;H @OF@CF NB? ILCACH;F GCMMCIHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
I@ 3,! QCNB GO=B F?MM NL;>?ŘI@@MŁǮ

 

3.2.1. Streamline the bilateral bargaining of Service Level Agreements policies 
Ǯ
4B? >?@CHCNCIH ;H> H?AINC;NCIH MN;A?M I@ NB? 3?LPC=? ,?P?F !AL??G?HN FC@?=S=F? ;L? CH >CL? H??> I@ ; <?NN?LǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
OM?L ?RJ?LC?H=? ;H> GIL? N;HAC<F? J?L@ILG;H=? >;N;ŁǮǮ
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Ǯ
&L;GCHA NB? CMMO? I@ J?L@ILG;H=?ł =;J;=CNS ;H> M=;F;<CFCNS QCNB ; F?A;F ;HMQ?L B;M >?F;S?>ł C@ HINǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JL?P?HN?> =IGJ?FFCHA MI@NQ;L? ;H> M?LPC=? F?P?F G;H;A?G?HN MIFONCIHM @LIG ;JJ?;LCHA IH NB? G;LE?NŁǮǮ
Ǯ
!M ; =IGJ;HSł ;H> @IFFIQCHA IOL NL;>CNCIH I@ MN;E?BIF>?L ?GJIQ?LG?HNł Q? CHN?H> NI >CMNLC<ON? NB?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@CLMNł NLOFS J;LNC=CJ;NCP? 3?LPC=? ,?P?F !AL??G?HN GI>?FCHA JF;N@ILGŁǮ
Ǯ
3CH=? ;FF MN;E?BIF>?LM QCFF B;P? ;==?MM NI NB? M=;F;<CFCNS CHMCABNM A?H?L;N?> <S IOL JL?>C=NCP? FI;> N?MNǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
QL;JJ?Lł <;LA;CHCHA JIFC=C?M QCFF <? >;N;Ř>LCP?H CHMN?;> I@ <?CHA DOMN GINCP;N?> <S NB? JLIPC>?LŏM H??> NIǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
JLIN?=N CNM?F@ł IL NB? MIF? =FC?HN ?RJ?=N;NCIHM I@ BIQ NB? M?LPC=? MBIOF> J?L@ILGŁǮ

 

3.2.2. Service Level Agreements as Smart Contracts 
Ǯ
3G;LN #IHNL;=NM IH NB? <FI=E=B;CH ;L? JLIAL;GG;<F?ł M?F@Ř?R?=ONCHA >CACN;F =IHNL;=NM NB;N @;=CFCN;N?łǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
P?LC@Sł ;H> ?R?=ON? NB? N?LGM I@ ; ACP?H ;AL??G?HN <?NQ??H OM?LM IH NB? <FI=E=B;CHŁ 4B?S ;L?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
L?MJIHMC<F? @IL ;==?MMCHA ;H> MNILCHA JO<FC=ł >?=?HNL;FCT?> >;N; I@ >C@@?L?HN H;NOL?ŁǮ
Ǯ
"?=;OM? HI<I>S IQHM IL =;H N;GJ?L QCNB NB;N >;N;ł ?P?LS<I>S =;H NLOMN CNŁǮ
Ǯ
!JJFC?> NI 3?LPC=? ,?P?F -;H;A?G?HNł 3G;LN #IHNL;=NM QCFF ?H;<F? MN;E?BIF>?LM NI ;ONIG;N? ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
?RN?LH;FCT? NB? ?@@ILNM CHPIFP?> CH ?MN;<FCMBCHA ;H> ?H@IL=CHA 3?LPC=? ,?P?F !AL??G?HNMŁǮ
Ǯ
3G;LN 3,! QCFF ;ONIG;N? NB? M?NNF?G?HN I@ M?LPC=? F?P?F PCIF;NCIHMŁǮ
Ǯ
/OL $?=?HNL;FCT?> 3,- -60 QCFF <? <;M?> I@@ NB? CH>OMNLSŘF?;>CHA %NB?L?OG <FI=E=B;CH JF;N@ILGŁǮ

 

3.2.3. Business-to-Many Service Level Agreements 
Ǯ

3,! B;P? ;FQ;SM <??H L?M?LP?> NI ; =?LN;CH NSJ? I@ MN;E?BIF>?LMł ?MM?HNC;FFS <OMCH?MM?MŁǮ
Ǯ
#;JCN;FCTCHA IH NB? <?H?@CNM I@ ; JO<FC= "FI=E=B;CH JF;N@ILG ;H> CNM ;<CFCNS NI ;ONIG;N? NB? ?H@IL=?G?HNǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
I@ $?=?HNL;FCT?> 3?LPC=? ,?P?F !AL??G?HNMł 3N;=ENC=;F GIP?M ;Q;S @LIG NB? NL;>CNCIH;FǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<OMCH?MMŘNIŘ<OMCH?MM =IHN?RN I@ MO=B ;AL??G?HN ;H> G;E?M CN JIMMC<F? NI CH=?HNCPCT? ;FF ;JJFC=;NCIHǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MN;E?BIF>?LM <;M?> IH M?LPC=? F?P?FMŁǮ
Ǯ
)N CM NB? P?LS @CLMN <OMCH?MMŘNIŘG;HS P;LC;NCIH I@ NB? @L;G?QILE ?P?L =L?;N?> ;H> ; NLO? L?@F?=NCIH I@ IOLǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
<?FC?@ NB;N ;FF OM?LM ;L? JIMMC<FS ?HNCNF?> NI =IGJ?HM;NCIH CH NB? @;=N I@ J?L@ILG;H=? @;CFOL?M I@ ; M?LPC=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB?S OM?ŁǮǮ
Ǯ
7B?NB?L CN CM ;H ;JJFC=;NCIH SIO J;S @IL IL IH? NB;N SIO OM? @IL @L??Ł 
 
 
3.2.4. Oracle-based Service Level Agreements Monitoring 
Ǯ
4I NLCAA?L NB? ?H@IL=?G?HN I@ 3,!ł NB? 3N;=ENC=;F JF;N@ILG GOMN <? ;<F? NI >?N?=N J?L@ILG;H=? @;CFOL?MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
;H> =IGGOHC=;N? NB;N CH@ILG;NCIH NI NB? 3G;LN #IHNL;=NM L?MJIHMC<F? @IL =IGJ?HM;NCHA OM?LMŁ !MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
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!JJFC=;NCIH 0?L@ILG;H=? -IHCNILCHA G?NLC=M ;L? HIN J;LN I@ NB? <FI=E=B;CH H?NQILEł CN H??>M NI <?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MIOL=?> ?FM?QB?L?ł @LIG NB? I@@=B;CH QILF>ŁǮ
Ǯ
/L;=F?M ;L? A;N?Q;S M?LPC=?M NB;N =IHH?=N NB? <FI=E=B;CH QCNB INB?L >;N; ;P;CF;<F? IH NB? )HN?LH?N ;H>Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
NB? JBSMC=;F QILF>ŁǮ
Ǯ
7? JF;H IH OMCHA ; >?=?HNL;FCT?> H?NQILE I@ /L;=F?M NI =IFF?=N =FIM? NI L?;F NCG? J?L@ILG;H=? G?NLC=MǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@LIG ; P;LC?NS I@ ;H;FSNC=M MIOL=?ŁǮ
Ǯ
$OLCHA IOL CHN?LH;F QILEMBIJMł ; >?=?HNL;FCT?> ;H> >CMNLC<ON?> JCHACHA MSMN?G B;M ?G?LA?> ;M ; PC;<F?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
@CLMN CGJF?G?HN;NCIH I@ /L;=F?Ř<;M?> OJNCG? GIHCNILCHA CH NB? 3N;=ENC=;F JF;N@ILGŁǮ
Ǯ
)H J;L;FF?F QCNB IOL IQH CGJF?G?HN;NCIH I@ /L;=F?Mł Q? QCFF <? =FIM?FS GIHCNILCHA ?G?LACHA /L;=F?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
-;H;A?G?HN 3SMN?GM NI M?? C@ NB?S JLIPC>? ; F?P?F I@ >?=?HNL;FCT;NCIH ;H> NLOMN =IGJ;NC<F? QCNB IOLǮ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
MJ?=C@C= GIHCNILCHA H??>MŁǮǮ
Ǯ
7? QCFF ;FMI ?RJFIL? NB? JIMMC<CFCNC?M I@ MIOL=CHA G?NLC=M @LIG IOL =OMNIG?LM !JJFC=;NCIH 0?L@ILG;H=?Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ Ǯ
-IHCNILCHA JF;N@ILGMŁǮ
Ǯ
!FIHA QCNB >?N?=NCIHŘ@I=OM?> /L;=F?Mł 3N;=ENC=;F QCFF OM? ; =IG<CH;NCIH I@ ;JJFC=;NCIH J?L@ILG;H=?łǮ
=OMNIG?L M?LPC=? ;H> OM?L <?B;PCIOL /L;=F?M NI =IGJON? NB? $3,! NIE?H =IGJ?HM;NCIH @ILGOF; OM?> <SǮ
IOL 3G;LN #IHNL;=NMŁǮ
Ǯ
/OL /L;=F?MŘ<;M?> ;L=BCN?=NOL? QIHŏN H?=?MM;LCFS <? M?LP?LŘ<;M?> ;M ;=BC?PCHA ; =FC?HNŘMC>? @ILG I@Ǯ
=IHM?HMOM CM ; JIMMC<F? Q;S NI ?HACH??L ; PC;<F? ';M =IHMOGJNCIH GI>?FŁǮ
 

Ǯ
 

 
4. Introducing the DSLA token 
 
4B? 3N;=ENC=;F JF;N@ILG CM JIQ?L?> <S $3,! NB? $?=?HNL;FCT?> 3?LPC=? ,?P?F !AL??G?HN ONCFCNS NIE?HŁǮǮ
Ǯ
)N ACP?M OM?LM NB? ;<CFCNS NIŃǮ
Ǯ

ǒ !==?MM NB? 3N;=ENC=;F JF;N@ILGǮ
Ǯ

ǒ 2OH M=;F;<CFCNS JL?>C=NCIHMǮ
Ǯ

ǒ &ILG =IGJ?HM;NCIH JIIFMǮ
Ǯ

ǒ 0O<FCMB $?=?HNL;FCT?> 3?LPC=? ,?P?F !AL??G?HNMǮ
Ǯ

ǒ )H>?GHC@S OM?LM OJIH J?L@ILG;H=? @;CFOL?MǮ
Ǯ

ǒ 2?Q;L> MOJJILN N?;GM OJIH J?L@ILG;H=? ;=BC?P?G?HNMǮ
Ǯ

ǒ 2?>??G M?LPC=? =IFF?=NC<F?M CH NB? G;LE?NJF;=?Ǯ
Ǯ
Ǯ
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4.1.1. Compensating internal and external application stakeholders 
Ǯ

5MCHA $3,! NIE?HM ;H> NB? $?=?HNL;FCT?> 3?LPC=? ,?P?F !AL??G?HNM I@ NB? 3N;=ENC=;F JF;N@ILGłǮ
=IGJ;HC?M =;H ;ONIG;NC=;FFS CH>?GHC@S NB?CL =OMNIG?LM @IL J?L@ILG;H=? @;CFOL?Mł QBCF? L?Q;L>CHA NB?CLǮ
MOJJILN N?;GM @IL IJ?L;NCIH;F ?R=?FF?H=?ŁǮ
Ǯ
Ǯ

Stakeholder  Performance Event  Incentive 

5M?LǮ 3?LPC=?Ł=IG B;M <??H >IQH @IL H BIOLMǮ $3,! #IGJ?HM;NCIHǮǮ

)HN?AL;NCIH J;LNH?LǮ !0) ?H>JICHN J?L@ILG;H=? B;M >LIJJ?> Ĝėǲ @IL NB? J;MN H >;SMǮ $3,! #IGJ?HM;NCIHǮǮ

0LIPC>?LǮ 3?LPC=?Ł=IG B;M <??H OJ @IL H >;SMǮ $3,! 2?Q;L>Ǯ

0LIPC>?LǮ 3=;F;<CFCNS CHMCABNM ;L? ;==?MMC<F? IHFCH?ǮǮ $3,! 2?Q;L>Ǯ

Ǯ
Ǯ
Ǯ
4.1.2. A Circular Economy of Indemnities and Rewards 
 
! #CL=OF;L %=IHIGS CM ; L?A?H?L;NCP? MSMN?G CH QBC=B Q;MN? <?=IG? =;JCN;FŁ 
 
Ǯ

Ǯ
Ǯ

&CAŁ ě< Ř 4B? 3N;=ENC=;F #CL=OF;L %=IHIGSǮ
Ǯ
Ǯ
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4B? 3N;=ENC=;F JF;N@ILG ;H> NB? $3,! NIE?H ;L? >?MCAH?> NI ;FCAH NB? CHN?L?MNM I@ ;FF ;JJFC=;NCIHǮ
MN;E?BIF>?LMł CH J?L@ILG;H=? ;H> HIH J?L@ILG;H=? MCNO;NCIHMŁǮ
Ǯ
4B? JLIPC>?L MN;LNM <S >?@CHCHA M?LPC=? F?P?F I<D?=NCP?M (A) ;H> MN;E? $3,! NIE?HM (B) NI @ILG ;Ǯ
=IGJ?HM;NCIH JIIF (C)ŁǮ
Ǯ
4B? =IGJ?HM;NCIH JIIF CM >?JF?N?> ;==IL>CHA NI AII> M?LPC=? F?P?FM (D) ;H> <;> M?LPC=? F?P?FM (D’)ŁǮ
Ǯ
4IE?H IQH?LM =;H ?CNB?L QCNB>L;Q NB? $3,! NB?S L?=?CP?> ;M ; =IGJ?HM;NCIH NI NB?CL %2#ŘęėǮ
=IGJ;NC<F? Q;FF?N (E) IL ?R=B;HA? NB?G @IL JLIGINCIH;F I@@?LMł FIINM ;H> INB?L M?LPC=? =IFF?=NC<F?M CH NB?Ǯ
3N;=ENC=;F G;LE?NJF;=? (F)ŁǮ
Ǯ
!FF NIE?HM ?R=B;HA?> IH NB? 3N;=ENC=;F G;LE?NJF;=? L?NOLH NI NB? =IGJ?HM;NCIH JIIF (C)ł L?;>S NI B;H>F?Ǯ
NB? H?RN J?L@ILG;H=? @;CFOL?ŁǮ
Ǯ
Ǯ

4.2. The DSLA Token Sale 

4.2.1. Token sheet 

7? ;L? M?FFCHA 5,000,000,000 (5B) $3,! NIE?HM CH ?R=B;HA? @IL ;N F?;MN €1M or 7200 ETH (Soft Cap)ŁǮ
Ǯ

Technology 
%2#ŘęėǮ
Ǯ
Max Token Supply 
Ęėłėėėłėėėłėėė $3,!Ǯ
Ǯ
Available for Purchase 
Ĝłėėėłėėėłėėė $3,!Ǯ
Ǯ
Accepted Currency 
&)!4 ;H> %4(  >OLCHA 0LCP;N? 3;F?Ǯ
%4( IHFS CH INB?L LIOH>MǮ
Ǯ
Soft Cap / Hard Cap 
ǦĘ- Ŷ ǦĚ-Ǯ
Ğęėė %4( Ŷ ĘĞęėė %4(Ǯ
Ǯ
Initial Rate 
Ę $3,! Ȃ ėŁėėėėėěė %4(Ǯ
Ę %4( Ȃ ęĜė+ $3,!Ǯ

Ǯ
Ǯ

4.2.2. Key dates and participationǮ

0F?;M? L?@?L NI 4?F?AL;G @IL @ONOL? >;N? ;HHIOH=?G?HNMŁǮ
Ǯ
Ǯ
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Key Dates 
š#?HNL;F %OLIJ?;H 4CG?ŢǮ

Discount  1 DSLA =  Min Contrib.  
 

Max Contrib. 
 

Private Sale 
5HNCF /=NI<?L ĚĘMNǮ

ěėǲǮ ėŁėėėėė24 %4(Ǯ Ě %4(Ǯ ĝėė %4(Ǯ

Pre Sale 
&LIG .IP?G<?L ĘMNł ęėĘğǮ

NI $?=?G<?L ĚĘMNł ęėĘğǮ

ęĜǲǮ ėŁėėėėė30 %4(Ǯ Ęę %4(Ǯ Ĝėėė %4(Ǯ

Public Sale  
&LIG *;HO;LS ĘĜNBł ęėĘĠǮ

NI -;L=B ĘĜNBł ęėĘĠǮ

ėǲǮ

Ǯ

ėŁėėėėė40 %4(Ǯ Ě %4(Ǯ Ěė %4(Ǯ

Ǯ

Ǯ

4.2.3. Use of Proceeds 
Ǯ
4B? MI@N ;H> B;L> =;JM I@ NB? $3,! NIE?H M;F? B;P? <??H ?HACH??L?> ;LIOH> ; Ě S?;LM @IL?=;MN I@ NB?Ǯ
JLID?=NŏM ?RJ?H>CNOL?MŁǮ

Ǯ
Ǯ

 
 

5. Roadmap 
 
 

 




