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UNI V T   
 

OS F  ERAWT P  TNEMEGANAM TCEJOR  
 

usaeM r usaeM dna se r stneme   
• foS t eraw  tnemerusaem  si  ecnoc r den  iw th ed riv gni  a nu em r ci  va eul  for na  at ubirt te of a 

os f udorp erawt c ssecorp ro t  .  
• la sihT l  swo f bo ro j oc evitce m et neewteb snosirap c ssecorp dna seuqinh .se  
• lA t hguoh  so em  co seinapm  evah  decudortni  tnemerusaem  rp o ,semmarg  tsom  asinagro t snoi  

etsys ekam t‘nod llits m ta i  erawtfos fo esu c m erusae m tne  .  
• Th  era ere f lbatse we ish ats de n  sdrad i ht n i  .aera s  

 
 erawtfoS m te r ci   

• t ynA y etaler hcihw tnemerusaem fo ep s erawtfos a ot s y  detaler ro ssecorp ,mets  
ucod m tatne i  no  
• F eht ,margorp a ni edoc fo seniL o nosrep fo rebmun ,xedni g -da  ot deriuqer sy  

eved l oc a po m tnenop  .  
• lA l os eht wo f os eht dna erawt f fitnauq eb ot ssecorp erawt i .de  
• derp ot desu eb yaM i udorp tc c  t a  ot ro setubirtt c lortno  os eht f .ssecorp erawt  
•  tcudorP m rte i tciderp lareneg rof desu eb nac sc i  ot ro sno i ona yfitned mal oc suo m stnenop  .  

 
Pr tnoc dna rotcide r tem lo r sci   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

snoitpmussa scirteM   
• os A f treporp erawt y  nac b  e m .derusae  
• er ehT l ta i w dna erusaem nac ew tahw neewteb stsixe pihsno h aw ew ta n k ot t on w. We ca  n  

o era tub setubirtta lanretni erusaem ylno f  net m os lanretxe ni detseretni ero f setubirtta erawt .  
• er sihT l ta i hsno i  neeb sah p f ro m .detadilav dna desila  
•  tI m uciffid eb ya l er ot t l sed ot derusaem eb nac tahw eta i lanretxe elbar  lauq i yt  tubirtta .se  

 
etnI r etxe dna lan r tta lan r setubi   
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usaem ehT r eme p tn r sseco   
•  erawtfos A m  ssecorp tnemerusae m lauq a fo trap eb ya i .ssecorp lortnoc yt  
•  ataD c uohs ssecorp siht gnirud detcello l tasinagro na sa deniatniam eb d i lano  .ecruoser  
• ecnO  a rusaem e tnem  ad t esaba  sah  neeb  se t ,dehsilba  co apm r si o sn  rca o ss  rp ojects beco  em  

ssop ible  .  
 

Pr usaem tcudo r p tneme r sseco   

 
 
 
 
 
 
 
 
 

oc ataD ll noitce   
• rtem A i uohs emmargorp sc l udorp fo tes a no desab eb d c d ssecorp dna t a .at  
• uohs ataD l c eb d fi ,dna )tcepsorter ni ton( yletaidemmi detcello  otua ,elbissop m ta i llac y. 
• t eerhT y tcelloc atad citamotua fo sep i no  

• tS ati udorp c c lana t y  ;sis  
• Dy lana tcudorp ciman y  ;sis  
•  atad ssecorP c tallo ion  .  

 
ucca ataD r yca   

•  t‘noD c nu tcello n rassece  y atad  
• ehT  seuq tio sn  to eb  derewsna  hs o dlu  eb  ed c dedi  ni  adva ecn  a dn  t eh  qer u deri  ad t  a  

edi ntifi de  .  
• lleT  poep l yhw e   atad eht i .detcelloc gnieb s  

• uohs tI l lennosrep fo trap eb ton d  ave l tau i  .no  
• omem no yler t‘noD r  y  

•  nehw atad tcelloC i  t i a ton detareneg s f ret  orp a j dehsinif sah tce  .  
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Pr tem tcudo r sci   
• lauq A i uohs cirtem yt l derp a eb d i udorp fo rotc c lauq t ity. 
• Cl fo sessa  udorp c  t m  cirte  

• D ny a cim  em t scir  w hcih  era  co cell t de  yb  aem s nemeru ts edam  of a rp o marg   ni  
tucexe i  ;no  

• tS atic rtem i sc  w ih ch are co detcell  by erusaem m stne  m eda  of eht  sys te  m  
tatneserper i  ;sno  

• D cimany  em t scir  pleh  a ssess  neiciffe cy dna  re ilibail t ;y  stat ci  em tr sci  he pl   ssessa  
tixelpmoc y ytilibaniatniam dna ytiliba dnatsrednu ,  .  

 
 citats dna cimanyD m te r sci   

• Dy rtem ciman i c era sc l  ot detaler yleso sof lauq erawt i setubirtta yt  
• tI  si  re al t ylevi  ae sy to erusaem  t eh  pser o esn  t emi  of a s sy tem ep( rformance at ubirt t  )e  

ro   fo rebmun eht f libailer( serulia i yt  rtta i  .)etub  
•  pihsnoitaler tceridni na evah scirtem citatS wi lauq ht i  setubirtta yt  

• You deen  to yrt  dna  ed r evi  a re al tio pihsn  eb t ew en t eseh  em t ir cs a dn  rp o rep ties us c  h  
tixelpmoc sa y tilibaniatniam dna ytilibadnatsrednu , y  .  

 
p erawtfoS r tem tcudo r sci   

 
cseD r noitpi   

naF - ni  si  a erusaem  of t eh  nu rebm  of fu cn tio sn  or em tho sd  t  tah  
llac  so em  ot reh  fu cn tion or em thod s( ay .)X  Fan-o tu  si  t  eh  

rebmun  of cnuf tio sn  t tah  era  ca dell  by fu cn tion .X  A hgih   eulav  
for naf - ni  snaem  t tah  X si  t hgi t yl  co delpu  to t eh  tser  of t eh  des  ngi  

dna  segnahc  to X lliw  ha ev  ext evisne  knock-on e ceff t .s  A ih g  h  
eulav  rof  naf - tuo  seggus ts t tah  eht  o llarev  comp ixel ty of X ma  y  

eb  hgih  aceb u es  of t eh  comple ix ty of t eh  control log ci  ne dede  t  o  
oc dellac eht etanidrooc m enop n st  .  

sihT  si  a em a erus  of t eh  s ezi  of a pro .marg  reneG ,ylla  t eh   regral  
t eh  ezis  o  f t eh  co ed  of a co pm onent, t eh  mo er  complex a dn  rre or-  

enorp  taht  pmoc o tnen  si  ylekil  to .eb  gneL th of co ed  sah  eb e  n  
nwohs  ot  eb  o en  of t eh  mo ts  re il a elb  em tr sci  for p er d ci t gni  rre or-  

oc ni ssenenorp m enop n st  .  
sihT  si  a erusaem  of t eh  control comple ix ty of a rp o rg a .m  hT i  s  

ixelpmoc lortnoc t ot detaler eb yam y  ilibadnatsrednu margorp t .y   I  
c etupmoc ot woh ssucsid y 22 retpahC ni ytixelpmoc citamolc .  

sihT  si  a erusaem  o  f t eh  a egarev  le gn th of d si t tcni  di ent eifi rs ni   a  
orp g ar m. ehT  lo regn  eht  nedi t ,sreifi  t eh  mo er   ylekil the era y  ot   eb  

lufgninaem   eht ecneh dna m argorp eht elbadnatsrednu ero m.  
sihT  si  a erusaem  of t eh  ped th of nest gni  of fi -stat me ents ni   a  

orp g ar m. peeD ly sen t de  fi  stat neme ts era  drah  ot  srednu t dna  a  dn  
etop era n rorre yllait - enorp  .  

sihT  si  a erusaem  o  f t eh  a egarev  le gn t  h o w f o sdr  dna  sente secn   ni  
ucod m .stne  ehT  rehgih  t eh  eulav  rof  eht  Fog dni e ,x  t eh  mo  er  

uciffid l ucod eht t m  tne i dnatsrednu ot s  .  

 
 
 

 erawtfoS m te r ci   
naF/ni naF -  tuo  

 
 
 
 
 
 
 

 edoc fo htgneL  
 
 
 
 

olcyC m ta i oc c m xelp i  yt  
 
 
L  fo htgne i  sreifitned  
 
 

tidnoc fo htpeD i  lano  
n tse in  g  
 
F i go n  xed  
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cseD r noitpi   
 

fo rebmun eht stneserper sihT   etercsid l rehni eht ni sleve i  ecnat  
bus erehw eert - rehni sessalc i tarepo dna setubirtta t ion  s  

(m repus morf )sdohte -cl .sessa  t repeed ehT h rehni e i at n  ,eert ec  
 eht m oc ero m gised eht xelp .n  naM y bo tnereffid j c tce l  yam sessa  

bo eht dnatsrednu ot dootsrednu eb ot evah j c tce l  eht ta sessa  
fo sevael   .eert eht  

d si sihT i  ot detaler yltcer f na - naf dna ni -  evoba debircsed sa tuo  
tnesse snaem dna i lla y th as e m ht e i .gn  ewoH v  ,re i am t y  eb  

 ot etairporppa m d a eka i tcnits i  sllac neewteb no f mor   rehto  
w sdohtem i lac dna tcejbo eht niht l  s f mor  lanretxe  sdohtem  .  

 fo rebmun eht si sihT m  taht sdohte a c a ni dedulcni er l  ssa  
oc eht yb dethgiew m xelp i yt  fo   hcae m .dohte  erehT f s a ,ero im  elp  

ohtem oc dna egral a dna 1 fo ytixelpmoc a evah yam d m  xelp  
tem h  a do m gih hcu h  re val .eu   ehT l  eulav eht regra f ht ro i  s  

oc erom eht ,cirtem m bo eht xelp j .ssalc tce  oC mpl  era stcejbo xe  
m  eb ot ylekil ero m uciffid ero l .dnatsrednu ot t  They am y n  eb to  
l c yllacigo repus sa ylevitceffe desuer eb tonnac os eviseho -  
cl rehni na ni sessa i  .eert ecnat  

snoitarepo fo rebmun eht si sihT  repus a ni -  ssalc t revo era tah -  
ri bus a ni nedd -cl .ssa   eulav hgih A f ht ro i rtem s i  taht setacidni c  

repus eht -cl  desu ssa m b ton ya rporppa na e i  tnerap eta f  eht ro  
us b-cla ss  .  

 
 

• a ton si tI l aw y vbo s i  atad tahw suo m snae  
• lanA y  atad detcelloc gnis i uciffid yrev s l  .t  

• orP f sse i tats lano i ts i uohs snaic l usnoc eb d l .elbaliava fi det  
• smucric lacol ekat tsum sisylana ataD t tni secna nuocca o t. 

 
usaeM r us tneme rpr sesi   

•  fo rebmun eht gnicudeR f ua l eh fo rebmun desaercni na ot sdael margorp a ni st l sllac ksed p  
• ehT  rp o marg  si  now tho thgu  of as mo er  re il a elb  dna  os  has a w redi  mo er  d  esrevi  

m .tekra  ehT  necrep t ega  of sresu  w oh  llac  t eh  he pl  ksed  may ha ev  desaerced  tub  t  eh  
 latot m  ;esaercni ya  

• A mo er  re elbail  s sy t me  si  desu  ni  a d reffi e tn  yaw  rf om a s sy tem w ereh  u sres  wo  kr  
 eht dnuora f ua l .st   sihT l  ot sdae m eh ero l sllac ksed p  .  

 
Z PI F  s’ L wa   

• s'fpiZ  waL  sa  "t eh  o esb r av tion t tah  uqerf ency of o ecnerrucc  of so em  eve tn  (P ,)  sa  a fu cn tio  n  
o  f t eh  knar  (i) knar eht nehw  ed si ter denim   yb t eh  ba o ev  neuqerf c  y o  f o ,ecnerrucc  si  a po ew r-  

P noitcnuf wal i i/1 ~ a  tnenopxe eht htiw  a cl nu ot eso i yt   ".)1(  

 
 
 

tcejbO -or  detnei m te r sci  
 

tcejbO -or tem detnei r ci   
 

tpeD rehni fo h i  eert ecnat  
 
 
 
 
 

naf dohteM - ni / naf -o  tu  
 
 
 

 dethgieW m  rep sdohte  
cl  ssa  
 
 
 
 
 
 

fo rebmuN  rrevo i  gnid  
repo ati  sno  

 
 
 

usaeM rem ana tne l sisy   
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• teL  P a(  nar dom av r )elbai  neserper t de  t eh  erf q neu cy of o ecnerrucc  of a ke wy o dr  ni   a  
orp g mar  li ts ing.  

•  ot seilppa tI com rw smargorp retup i oc nredom yna ni nett m  retup l egaugna  .  
• iW tho tu  me pir laci  rp oo f esuaceb  it s'  an o ivb o su  nif d ,gni  t tah  any co upm t re  rp o marg  writt  ne  

ni  yna  rp o gnimmarg  gnal u ega  sah  a po rew  wal  d si tr ubi tio ,n  ,.e.i  so em  ke wy o sdr  era   desu  
m t ero h to na h sre .  

• neuqerF cy of o ecnerrucc  of neve ts si  evni rsely proportional to t eh  ar nk ni  t sih  uqerf ency o  f  
rrucco en ec  .  

• p era htob nehW l detto   a no l cs go arts a si hparg eht ,ela igh  t il .en  
• ew  etaerc  seititne  taht  do t'n  tsixe  tpecxe  ni  comput re  mem ory ta  nur  t mi e; ew  aerc te lo  cig  

sedon  t tah  lliw  reven  eb  t se t de  esuaceb  it s'  pmi o elbiss  to t tse  eve ry lo cig  rb anc ;h  ew  aerc t  e  
 seititnauq ni swolf noitamrofni lana ot elbissopmi ylnamuh era taht y w ez i g a ht l  ;ecna  

• foS t eraw  acilppa t noi  si  t eh  co anibm tion o k f e wy o sdr  wit nih  t eh  cont txe  o a f  so ul tion a dn  no  t  
rieht  nauq tity desu  ni  a rp o ;marg  cont txe  si  not a t ivir al t ksa  aceb u es  t eh  cont txe  of  na  

pa p acil tion si  ta t dehca  ot  t eh  rp o lb em be gni  so devl  a dn  e ev ry rp o lb em to so evl  si  d reffi e  tn  
os ot margorp cificeps a evah tsum dna l  ev it  .  

• lA t hguoh  a margorp  dluoc  eb  catnys t yllaci  ,tcerroc  ti  t'nseod  naem  taht  eh t   smhtirogla  
mi p nemel t de  so evl  t eh  rp o lb e ta m  ha .dn  ahW t s'  mo ,er  a co tcerr  rp o c marg an so evl  t eh  rw o  gn  

borp lem. eL t s'  say ew  evah  eht  mis p el  tnemeriuqer  of pr ni t gni  lleH" o, Wor "!dl   A  
sy os tcerroc yllacitcatn l tu i  avaJ ni no l  sa skoo f lo l  :swo  

• aS ssalc cilbuP y leH l { o  
tats cilbup i ov c i irtS(niam d n  )sgra ][g  {  

Sy ets m  ;)"!aneS nhoJ"(nltnirp.tuo.  
}  

} 
• sihT  so ul t noi  si  ylsuoivbo  rw o gn  esuaceb  ti  do t'nse  so evl  t eh  orig ni al qer u ri ement. ihT s  

snaem  taht  t eh  noc t txe  fo  eht  so ul tion wit nih  t eh  rp o lb em be gni  so devl  ne sde  to  eb  
ot denimreted  erusne  ilauq sti t .y   nI ot reh  wo ot deen ew ,sdr   yfirev t tah  t eh  out tup  am t sehc  t  eh  

uqer lanigiro i  .tnemer  
• Zi nac waL s'p '  oot yas neve t m  tuoba hcu l s regra y ets m .s  

 
E tsoC erawtfoS s it m noita   

oc tsoc erawtfoS m stnenop   
• os dna erawdraH f oc erawt s st  .  
• arT v le  an .stsoc gniniart d  
• stsoc troffE   )stcejorp tsom ni rotcaf tnanimod eht(  

• fo seiralas ehT  orp eht ni devlovni sreenigne j  ;tce  
• soc ecnarusni dna laicoS ts  .  

• fE f  tro cos  st m tnuocca otni sdaehrevo ekat tsu  
• fo stsoC   ,gnitaeh ,gnidliub l gi hti gn .  
• fo stsoC  krowten i oc dna gn tacinumm i sno  .  
• licaf derahs fo stsoC i rarbil g.e( seit y  ,tnaruatser ffats , e  .).ct  

 
p dna gnitsoC r gnici   

•  era setamitsE m d ot eda i eved eht ot ,tsoc eht revocs l os a gnicudorp fo ,repo f s erawt y ets m. 
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• erehT  si  ton  a mis p el  er al t pihsnoi  eb t  neew t eh  ved el po me tn  co ts  dna  t eh  pr eci  c degrah  ot  t  eh  
otsuc m re .  

• redaorB  asinagro t ,lanoi  noce o ,cim  ilop t laci  dna  ssenisub  aredisnoc tio sn  in lf u ecne  t eh  pr  eci  
charg  .de  

 
p erawtfoS r ytivitcudo   

•  etar eht fo erusaem A a ne laudividni hcihw t os ni devlovni sreenig f eved erawt l  tnempo  
os ecudorp f cossa dna erawt i ucod deta m tatne i no  .  

• tilauq toN y- vitcudorp ni rotcaf a si ecnarussa ytilauq hguohtla detneiro i tnemssessa yt  .  
• llaitnessE y  ot tnaw ew , m tcnuf lufesu erusae i lano i nu emit rep decudorp yt i .t  

 
Pr  ytivitcudo m serusae   
• S ezi  detaler  serusaem  desab  on so em  out tup  rf om t eh  soft eraw  rp o .ssec  sihT  may eb  nil es o  f  

bo ,edoc ecruos dereviled j urtsni edoc tce cti te ,sno c  .  
• cnuF t noi - detaler  serusaem  desab  on an est mi ate of t eh  fu cn tiona il ty of t eh  de  derevil  

os f .erawt  F tcnu i no -  eht era stniop b fo nwonk tse  t siht y  .erusaem fo ep  
 

usaeM r p tneme r smelbo   
• s eht gnitamitsE i fo ez   eht m .g.e( erusae   woh m uf yna n tc i iop no n .)st  
• latot eht gnitamitsE  fo rebmun   remmargorp mon  taht sht h .despale eva  
•  gnitamitsE artnoc c vitcudorp rot i yt  .g.e(  ucod m tatne i aet no m roprocni dna ) a ht gnit i  s  

o ni etamitse v are l tse l mi eta  .  
 

L ni e  fo s c do e  
•  ehT m orp nehw desoporp tsrif saw erusae g t erew smar y w sdrac no dep i ;drac rep enil eno ht  
• How do se  t sih  co pserr o dn  ot  stat me ents sa  ni  J ava  w ih ch can ps an se rev al nil es or  erehw  

lareves eb nac ereht  etats m no stne  l eno i en  .  
 

Pr oc ytivitcudo m ap r snosi   
•  ehT l level rewo   eht ,egaugnal eht m udorp ero c remmargorp eht evit  

• ehT  emas  cnuf t ilanoi ty sekat  mo er  co ed  ot  mi ple tnem  ni  a lo ew r-level la egaugn  tha  n  
i gih a n h-lev  le l  .egaugna  

•  ehT m udorp eht rehgih eht ,remmargorp eht esobrev ero c vit i yt  
• serusaeM  o rp f o cud t ivi ty desab  on nil es o c f o ed  tseggus  t tah  rp o sremmarg  w oh  writ  e  

 era edoc esobrev m rw ohw sremmargorp naht evitcudorp ero i oc et m edoc tcap  .  
 

ledom tnioP noitcnuF   
F stniop noitcnu  
• tanibmoc a no desaB i fo no  margorp  tsiretcarahc i  sc  

• uptuo dna stupni lanretxe t  ;s  
• tcaretni resu i  ;sno  
• i lanretxe n  ;secafret  
• yb desu selif  th s e y ets m.  

• A thgiew  si  ssa o aic t de  iw th hcae  of t eseh  a dn  t eh  fu cn tion po tni  co tnu  si  co upm t de  b  y  
um l yb tnuoc war hcae gniylpit  ew eht i seulav lla gnimmus dna thg .  
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•  ehT f tcnu i  tnuoc tniop no i  s m oc yb deifido m xelp i fo yt  orp eht j  tce  
• sPF  nac  eb  desu  to se t ami te COL  ped end gni  on t eh  egareva  nu rebm  of COL  rep  PF  for  a  

giv  ne l  egaugna  
•  fo rebmun * CVA = COL f tcnu i  ;stniop no  
• CVA  si  a egaugnal - ped e tnedn  caf ot r av r gniy  rf om 02 0- 003  for ssa emb el  la egaugn   ot  

2- f 04 or  ;LG4 a  
• F  era sP v re y bus j tce iv .e  hT e  no dneped y t tamitse eh or 

• otuA m ta i tcnuf c i no -  tniop c  .elbissopmi si gnitnuo  
 

OCOC MO ledom   
• pme nA i  lacir m orp no desab ledo j .ecneirepxe tce  
• lleW - nemucod t ,de  ‗  ‘tnednepedni m ledo  t ton si hcihw i os cificeps a ot de f  erawt v .rodne  
• Lo gn  sih ot ry rf om init lai  isrev on pu dehsilb  ni  1891  COC( OMO- )18  t rh o hgu  av rio  su  

tnatsni i ta i 2 OMOCOC ot sno  .  
• ca otni sekat 2 OMOCOC c os ot sehcaorppa tnereffid tnuo f eved erawt l ,tnempo   ,esuer e .ct  

 
 
 

De rcs ipt oi n  

lleW -un ed r doots  oitacilppa ns depoleved  b  y  
llams  et a sm .  

oM er  moc p el x tcejorp s where team  
ebmem rs may ah ev  detimil  eirepxe n ec  o  f  
detaler  smetsys .  

moC p xel  pr stcejo  where the fos t aw re si  ap rt  
fo  a ts rongly uoc p el d moc p xel  of hard aw r  ,e  
fos t eraw , r oitaluge ns a dn  epo r lanoita   

pr udeco res.  

 
 
 

• OMOCOC  iw depoleved saw 18 t pmussa eht h tio  n t tah  aw a t rp llafre o w ssec uo dl  eb  desu   dna  
lla taht  os f uow erawt l eved eb d l morf depo  rcs hcta  .  

• S ecni  sti  of r alum t ,noi  t ereh  evah  neeb  am ny hc a segn  ni  soft eraw  ne g eeni r gni  carp t eci  a  dn  
mocca ot dengised si 2 OMOCOC m os ot sehcaorppa tnereffid etado f eved erawt l po m tne  .  

 
 2 OMOCOC m edo ls  

• OMOCOC  2 cni o aropr t se  a egnar  of sub-mode sl  t tah  rp o ud ec  aercni singly ed ta deli  soft  eraw  
tse mi eta s  .  

• bus ehT -m  :era 2 OMOCOC ni sledo  
• acilppA t noi  co isopm t noi  .ledom  U des  nehw  soft eraw  si  co pm o des  rf om ex si t  gni  

 .strap  
• ylraE  ngised  mode .l  desU  nehw  iuqer r stneme  era  elbaliava  tub  ngised  has not  tey  

st ra t de  .  
•  esueR m edo l. elbasuer gnitargetni fo troffe eht etupmoc ot desU  co stnenopm  .  

 
 
 
 
 

lumroF a  
 

)ISDK( 4.2 = MP  50.1 × M 
 

)ISDK( 0.3 = MP  21.1 × M 

 
 

)ISDK( 6.3 = MP  02.1 × M 

OCOC MO 18  
 

orP ject  
c pmo l tixe y  

Simple  

oM der ta e  

 
E deddebm   

 
 
 
 

OCOC MO 2  
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• soP t- erutcetihcra  ledom . desU  o ecn  t eh  s sy et m a ihcr t ce t eru  has b ee n des dengi  a  dn  
m ni ero f ro m ta i s eht tuoba no y  .elbaliava si mets  

 
esU   2 OMOCOC fo m edo ls  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ppA l oc noitaci m  noitisop m ledo   
• totorp stroppuS y .esuer evisnetxe si ereht erehw stcejorp dna stcejorp gnip  
• fo setamitse dradnats no desaB  eved l udorp repo c vit i tacilppa ni yt i bo( no j /stniop )tce m .htno  
• loot ESAC sekaT  ca otni esu c .tnuo  
• F ro mul  a is 

o N ( = MP AP 1(  - / ) ) 001/esuer%  ORP D 
o MP  si  eht  ffe o tr  ni  nosrep -mont ,sh  PAN  si  eht  nu rebm  of pa p acil tion po ni ts dna  

 DORP i udorp eht s c vit ity  .  
 

aE r  ngised yl m ledo   
• a edam eb nac setamitsE f uqer eht ret i er m  stne h  eva b .deerga nee  
•  dradnats a no desaB f  alumro f a ro l rog i  cimht m sledo  

•  = MP ´ A  Si ez  B ´  erehw M  
• ´ SREP = M  ´ XPCR  ´ ESUR  ´ FIDP  ´ LICF ´ XERP   ;DECS  
• = A  49.2  ni  ini t arbilac lai tio ,n  S ezi  ni  ,COLK  B av r sei  rf o 1.1 m  ot  42.1  neped d gni  o  n  

no lev ty of eht  rp o ,tcej  leved o tnemp  ilibixelf t ,y  r ksi  tnemeganam  rppa o sehca  a dn  t  eh  
secorp rutam s ity  .  

 
uM l pit l srei   

• luM t sreilpi  tcelfer  eht  ilibapac ty of t eh  leved op ,sre  t eh  non-fu cn tio lan  r qe u nemeri t ,s  t  eh  
railimaf i w yt i p tnempoleved eht ht l rofta m cte ,  .  

•  XPCR - libailer tcudorp i oc dna yt m xelp ity  ;  
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•  ESUR - th uqer esuer e i  ;der  
•  FIDP - pl uciffid mrofta lty  ;  
•  XERP -  ;ecneirepxe lennosrep  
•  SREP - libapac lennosrep ity  ;  
•  DECS - uqer i cs der h  ;elude  
•  LICF - maet eht   troppus f lica i seit  .  

 
 ehT r ledom esue   

• sekaT  otni  tnuocca  kcalb - xob  co ed  t tah  si  er used witho tu  egnahc  a dn  co ed  t tah  sah  to  eb  
 etargetni ot detpada i w t i edoc wen ht  .  

• Th  owt era ere v sre i  :sno  
• Bl kca -  ton si edoc erehw esuer xob m .deifido   )MP( etamitse troffe nA i oc s m detup  .  
• etihW - esuer xob  erehw  co ed  si  m do .deifi  is A ze se t ami te qe u vi ale tn  ot  t eh  nu rebm  o  f  

senil  of wen  so ecru  co ed  si  co upm t .de  sihT  neht  ad suj ts t eh  ezis  se t ami te for  wen  
co ed  .  

 
 esueR m ledo  itse m seta   

• roF  :edoc detareneg  
• ( = MP ASL  * CO A /)001/T A  DORPT  
•  detareneg fo senil fo rebmun eht si COLSA c  edo  
•  TA i atnecrep eht s fo eg  otua edoc m detareneg yllacita  .  
• udorp eht si DORPTA c vit i yt  fo  edoc siht gnitargetni ni sreenigne  .  

• a dootsrednu eb ot sah edoc nehW n i d n  :detarget  
• SE L 1( * COLSA = CO -A  * )001/T A MA  .  
•  dna COLSA A eb sa T f ero  .  
• MAA  si  t eh  pada tation adjustme tn  multip reil  co upm t de  rf om t eh  costs of cha  gnign  

t eh  desuer  co ,ed  t eh  costs o srednu f tand gni  how to ni t arge te t eh  co ed  dna  t eh  costs o  f  
siced esuer i  no m ka i gn .  

 
tsoP - level erutcetihcra   

• sesU  t eh  emas  formu al  sa  t eh  ae r yl  ngised  model tub  with 71  ar t reh  than 7 a ss oc ai t  de  
um l sreilpit .  

•  :sa detamitse si ezis edoc ehT  
•  ;depoleved eb ot edoc wen fo senil fo rebmuN  
•  eht gnisu detupmoc edoc wen fo senil fo rebmun tnelaviuqe fo etamitsE r esue   ;ledom  
• nA  se t ami te of t eh  nu rebm  of senil  of co ed  t tah  ha ev  to eb  m do deifi  a cc o gnidr  t  o  

uqer i er men c st han  .seg  
e ehT x et tnenop rm  

• acs 5 no sdneped sihT l  e f srotca   ees( n s txe l .)edi  10.1 ot dedda si 001/mus riehT  
• A co ynapm  t seka  on a rp o tcej  ni  a wen  doma .ni  T eh  tneilc  sah  not denifed  t eh  rp o ssec  to  eb  

h dna desu la ton sa l  emit dewo f r ro i lana ks y .sis  oc ehT m  MMC a sah ynap l tar 2 leve i gn .  
•  ssenetnedecerP - n  )4( tcejorp we  
•  ytilibixelf tnempoleveD - tneilc on   tnemevlovni -  )1( hgih yreV  
•  noituloser ksir/erutcetihcrA - r oN i lana ks y  sis - V. L  )5(. wo  
• hoc maeT se i  no -  maet wen -  )3( lanimon  
• rutam ssecorP i  yt -  lortnoc emos -  )3( lanimon  
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• elacS  71.1 erofereht si rotcaf  .  
 

uM l pit l srei   
•  tcudorP a setubirtt  

• w denrecnoC i uqer ht i tsiretcarahc der i fo sc  udorp erawtfos eht c ved gnieb t depole  .  
• oC m  setubirtta retup  

• os eht no desopmi stniartsnoC f yb erawt  talp erawdrah eht f ro m  .  
• nosreP n rtta le ib setu  

• luM tip sreil  t tah  t eka  t eh  epxe r ecnei  a dn  pac a ilib t sei  of t eh  pe po el  wo gnikr  on t  eh  
orp j  .tnuocca otni tce  

•  tcejorP a setubirtt  
• cnoC w denre i retcarahc ralucitrap eht ht i ts i eved erawtfos eht fo sc l po m tcejorp tne  .  

 
eD l  ihp m dohte   

s a si dohtem ihpleD ehT y  gnitsacerof evitcaretni ,citamets m  lenap a no seiler hcihw dohte  
of xe p re t .s  ehT  repxe ts rewsna  seriannoitseuq  ni  t ow  or mo er  ro .sdnu  fA t re  hcae  ro ,dnu   a  

ilicaf tat ro  rp o iv d se  na  na o myn uo s su amm r  y of t eh  repxe t ‘s  fo sacer ts rf o  m t eh  iverp o su  ro dnu  as  
llew  sa  t eh  saer o sn  they rp o dediv  for the ri  duj gment .s  ,suhT  repxe ts era  e cn o degaru  ot   esiver  

t rieh  ae r reil  srewsna  ni  thgil  of t eh  er p il es of ot reh  me ebm rs of the ri  pane .l  tI  si  deveileb   taht  
ud r gni  t sih  rp o ssec  t eh  ra egn  of t eh  a ewsn rs w lli  esaerced  a dn  t eh  rg o pu  w lli  co egrevn  ot draw s  
eht  c" o cerr t" .rewsna  ,yllaniF  t eh  rp o ssec  si  st deppo  aft re  a rp e-de denif  s ot p irc t ire on g.e(  .  

rebmun  o r f o ,sdnu  ihca e tnemev  o c f o sn e sn u ,s  st iliba t  y of ser ult )s  a dn  t eh  m ae n or em dian cs o  ser  
fo  th uor lanif e n t enimreted sd h user e l st .  
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ehT  ihpleD  euqinhceT  si  na  nesse t lai  rp o tcej  ganam eme tn  t euqinhce  th ta  srefer  to  na  
ofni r am t noi  ag t eh r gni  euqinhcet  ni  hcihw  t eh  o inip o sn  of tho es  hw o es  o inip o sn  era  mo  ts  

 a gniniatta fo la og dna epoh etamitlu eht htiw ,deticilos si ,strepxe yrtsudni yllanoitidart ,elbaulav  
oc n es n us s. Typ laci l ,y  t eh  po gnill  of t eseh  dni ust yr  e repx ts si  do en  on an anon my o su  ab s ,si   ni  

ho sep  of gniniatta  inipo o sn  taht  era  efnu tt dere  yb  sraef  or di ent ifi a ilib t .y  ehT  exp re ts  era  
detneserp  iw th a es r sei  of seuq t snoi  ni  sdrager  to eht  rp o cej t, ihw ch si  typ ci a ,yll  tub  ton  a wl a  ,sy  
detneserp  ot  eht  trepxe  yb  a riht d- rap ty af c ili ta ot ,r  ni  ho sep  of e il cit gni  wen  edi as rager d  gni  

cificeps  rp o tcej  .stniop  T eh  pser o sesn  rf om lla  e repx ts era  typ ci ally co denibm  ni  t eh  form of a  n  
o llarev  su amm r ,y  w hcih  si  t neh  rp o iv d de  ot  t eh  repxe ts for a weiver  a dn  for t eh  o ropp t inu ty t  o  

ekam  rehtruf  stnemmoc . sihT  rp o ssec  t lacipy ly ser ults ni  co susnesn  wit nih  a nu rebm  of ro  ,sdnu  
dna  siht  euqinhcet  t yllacipy  spleh  eziminim  ,saib  dna  im n sezimi  t eh  po iss b ili ty tah t  yna  o  en  

ah nac nosrep v  oot e m o eht no ecneulfni hcu tu c semo  .  
 

ahc yeK r etca r scitsi   
ehT  fo gniwoll  key carahc t sire t sci  of t eh  leD p ih  em thod he pl  t eh  rap tic pi ants ot  fo suc  o  n  

eD etarapes dna dnah ta seussi eht l morf ihp  odohtem rehto l go i  :se  
• tS r utcu r rofni fo gni m wolf noita   

ehT  ini t lai  cont ubir tio sn  rf om the repxe ts era  co cell t de  ni  t eh  fo mr  of srewsna  t  o  
seriannoitseuq  dna  t rieh  co nemm ts ot  t eseh  a .srewsn  ehT  lenap  d ceri ot r contro sl  t eh  ni t care tio  sn  

gnoma  eht  rap t stnapici  yb  gnissecorp  eht  ofni r noitam  dna  e tlif r gni  tuo  tnavelerri  .tnetnoc  hT i  s  
va oids the agen t evi  e ceff ts of ecaf -to-fa ec  panel d sucsi sio sn  a dn  so sevl  t eh  u us al rp o lb e sm  o  f  

d puorg yn ma i  .sc  
• ugeR l ra  kcabdeef   

raP t ici p na ts co tnemm  on the ri  own fo sacer t ,s  t eh  r pse o sn es of ot sreh  a dn  on t eh  rp o  sserg  
o  f t eh  nap e  l as a who .el  tA  yna  mo tnem  the nac y  esiver  t rieh  ae r reil  stat neme t .s  elihW   raluger ni  
rg o pu  eem t sgni  rap t napici ts t dne  to st kci  ot  iverp o ylsu  stat de  o inip o sn  a dn  oft ne  co fn orm t  oo  

 puorg ot hcum l eD eht ,redae l  stneverp dohtem ihp it  .  
• tnapicitrap eht fo ytimynonA s  

yllausU  lla  p ra ti napic ts niam t nia  na o imyn t .y  The ri  nedi tity si  not delaever  neve  aft re  t  eh  
moc p el tio  n o  f t eh  nif a per l o .tr  s sihT to sp  t rf meh o d m o anim t gni  to sreh  ni  t eh  rp o ssec  gnisu  the  ri  

irohtua ty ro  ilanosrep t ,y  seerf  t meh  ot  so em  tnetxe  rf om t rieh  srep o lan  ,sesaib  im sezimin  t  eh  
gawdnab" on ceffe t" or olah"  e ff ect ,"  a ll o sw  them to erf e yl  e sserpx  the ri  po ini o ,sn  a  dn  

rc nepo segaruocne iti mda dna euq i  reilrae gnisiver yb srorre gnitt j stnemgdu  .  
 

ehT  if r ts  st pe  si  to fo dnu  a st ee r gni  co imm tt ee  ( fi  you ne de  o )en  a dn  a ma an geme tn  tea  m  
htiw  tneiciffus  icapac t sei  for t eh  rp o .ssec  nehT  trepxe  slenap  to eraperp  dna  fo mr u al te t  eh  

st nemeta ts era  lufpleh  u sseln  ti  si  dediced  to tel  t tah  eb  do en  yb  t eh  ma gan eme tn  t .mae  hT e  
hw o el  rp o erudec  sah  ot  eb  dexif  ni  ad :ecnav  oD  you deen  p na el meet sgni  or od  t eh  t smae  wo  kr  

vi autr lly. sI  t eh  seuq tio eriann  na  cele tro cin  or a repap  on ?e  sihT  naem s, t tah  log si t sci  ( rf o  m  
tenretnI  rp o gnimmarg  ot  typ gni  eht  luser ts rf om eht  repap  isrev o )sn  evah  to eb  .desinagro  Wi  ll  

ereht  eb  fo woll - pu  krow - hs ops, ni t eivre w ,s  neserp tatio ?sn  fI  ye ,s  t eseh  a osl  ha ev  to eb  o  desinagr  
dna  erp - .derap  nirP t gni  o ,seruhcorb f  ,stelfael  iannoitseuq r ,e  roper t evah s  a osl  eb  .deredisnoc  hT e  
tsal  asinagro t lanoi  po tni  si  eht  ni ter ecaf  with t eh  gnicnanif  org asina tion fi  t sih  si  d tnereffi  rf o  m  

am eht n emega n aet t m.  
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udehcS l gni   
P gniludehcS r selpicni  

• rapmoc t azilatnem t noi —  sksat tcnitsid enifed  
• cnednepedretni y— erretni ksat etacidni l ta i pihsno  
• lav troffe i tad i no — uoser erus eb elbaliava era secr  
• libisnopser denifed i seit — poep l dengissa eb tsum e  
• tuo denifed c semo —  ksat hcae m ah tsu v tuptuo na e  
• senotselim denifed —  ytilauq rof weiver  

 
 
 
 
 
 

Ea = m ( t d4 /  t a
4  )  

Ea = troffe  n i  nosrep -  shtno m  

 t d = n  i mo an l ed yrev i l  e m it  for hcs de  e lu  

 t o = op  m it al deve  l op  m ent t e m i  n i(  te s mr  of cost  )  
 t a = lautca  yrev i led  e m it   der ised  

 
 
 
 

tne mpo leved   e m it  

Tm i n =  T57.0  

 
pmE i  lacir E sv P :pihsnoitaleR   

tauqE erawtfoS s‘mantuP neviG i 5( no -  ,)3  
L = E 3 P( / 3t4  )  

 
 
 
 

offE r evileD dna t r iT y me 

 
 
 

Effo tr   

 
 

mI  op ssi lb   e  
r ige   no  

 
 

Ed  

 
Eo  

 
t d   t o  

d 
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Co redisn  a rp o tcej  se t ami t de  ta  33  ,COLK  21  srep on- sraey  of e ff ort, iw th a P of 10 ,K  t  eh  
oc m telp i uow emit no l  3.1 eb d y  srae  
fI  ldaed i  eb nac en etxe n  57.1 ot ded y ,srae  

L = E  3 / P( 3t4  ) ≈ p 8.3 -y p 21 sv srae -y  srae  
 
 

iT m ahC enile r st   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

offE r lA t l noitaco   
• 

 

―f or n e t ndǁ ca t ivi t sei  
• otsuc m tacinummoc re i  no  
• an la ysi  s  
• sed i  ng  
• ver i  dna we m tacifido i  no  

• urtsnoc cti vitca no i  seit  
•  ro gnidoc c tareneg edo i  no  

• tallatsni dna gnitset i no  
• nu i targetni ,t i  no  
• hw i et - b ,xob l  kca b  xo  
• sserger i  no  

 
aT gninifeD sk S te s  

 t enimreted y orp fo ep j  tce  
 tpecnoc  nempoleved t, wen  pa p acil tion leved op nem t, acilppa tion cnahne ement  ,  

tacilppa i orp gnireenigneer dna ,ecnanetniam no j  stce  
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 fo eerged eht ssessa  ri uqer rog i  der  
 tatpada yfitnedi i  no rc i ret i  a  
 rporppa tceles i os eta f sksat gnireenigne erawt  

 
aE r aV den l anA eu l sisy   

• raE n  de val  eu  
• fo erusaem a si  ssergorp  
• selbane  su  ot  ssessa  t eh  

 

― tnecrep  of comp el tene ss ǁ fo  a rp oje tc  gnisu  uq antitat  evi  
lana y yler naht rehtar sis   tug a no f  gnilee  

• 

 

― rp o sediv  arucca te dna  re il a elb  aer d sgni  of ep rfo mr a ecn  rf om as ae r yl  as 51   tnecrep  
cejorp eht otni t.ǁ  

 
oC m aE gnitup r eulaV den   

dehcs krow fo tsoc detegduB u del  )SWCB(   
• ehT  detegdub  tsoc  fo  wo kr  deludehcs  )SWCB(  si  denimreted  for ae ch wo kr  t ksa  eserper nt  de  

in th cs e h ude le  .  
• SWCB i  ksat krow rof dennalp troffe eht si i. 
• d oT e a tniop nevig a ta ssergorp enimret l orp eht gno j  SWCB fo eulav eht ,eludehcs tce  

si  t eh  sum of t eh  WCB Si seulav  for lla  wo kr  t sksa  t tah  hs o dlu  ha ev  eb en comp el t  de  
by  taht p  tnio t no emit ni h orp e j cs tce h ude le  .  

• ehT  SWCB  va seul  for lla  wo kr  t sksa  era  su demm  ot  evired  t eh  tegdub  ta  pmoc l te noi , BAC  .  
eH n  ,ec  

• B  = CA

 

∑ CB( WSk) f a ro l  sksat l k  
 

demrofrep krow fo tsoc detegduB  )PWCB(   
• eulav eht ,txeN  rof   fo tsoc detegdub w  demrofrep kro  )PWCB( i oc s m .detup  

• ehT  eulav  for PWCB  si  t eh  sum of t eh  BC SW  va ul es for all wo kr  t sksa  t tah  ha  ev  
 yllautca b oc nee m yb detelp  iop a n orp eht no emit ni t j eludehcs tce .  

• 

 

― sid eht t cni t eb noi t SWCB eht neew  dna  t eh  PWCB   si t tah  t eh  for rem  serper ent  s t eh  tegdub  o  f  
eht  ca t ivi t sei  t tah  erew  p dennal  to eb  comp el t de  dna  t eh  al tt re  neserper ts t eh  tegdub  of t  eh  

vitca i oc erew yllautca taht seit m .detelp ǁ  
•  seulav neviG f CB ro W oc eb nac srotacidni ssergorp tnatropmi ,PWCB dna ,CAB ,S m  :detup  

 ,xedni ecnamrofrep eludehcS   SWCB/PWCB = IPS  
 = VS ,ecnairav eludehcS   PWCB –  SWCB  
 IPS  si  na  acidni t noi  of t eh  iciffe ency with w ih ch t eh  rp o tcej  si  ut li iz  gni  

cs h ude l  .secruoser de  
 

PWCA ,demrofrep krow fo tsoc lautcA   
•  deludehcs tnecreP f oc ro m telp i CB = no W B/S AC 

• rp o sediv  na  ni d aci tio  n o  f t eh  necrep t ega  of wo kr  taht  hs uo dl  ha ev  eb en comp el t de  b  y  
tim  e .t   

• ecreP n oc t m CB = etelp W B/P AC 
• rp o sediv  a qu na titat evi  ni d aci tion of t eh  crep e tn  of comp el t ssene  of t eh  rp oje tc  ta   a  

t ni tniop nevig i  ,em t.  

 
 
 
 
 



 
 
 
 
 
 
 
 

rep tsoC f ro m PC ,xedni ecna I CB = W /P ACW  P  
 = VC ,ecnairav tsoC  PWCB  –  PWCA  

 
Pr melbo   
• emussA  uoy  era  a erawtfos  tcejorp  reganam  dna  taht  ev‘uoy  neeb  sa k de  ot  co upm t re  denrae  

eulav  ats t si t sci  rof  a llams  soft eraw  rp o cej t. ehT  rp o tcej  sah  65  pla denn  wo kr  t sksa  t tah   era  
amitse t de  to eriuqer  285  p sre on-da sy  to comp el te. tA  eht  t emi  t tah  yo ev‘u  neeb  deksa  to  od  

eht  denrae  eulav  ,sisylana  21  t sksa  evah  eb en comp el t .de  ,revewoH  eht  tcejorp   el udehcs  
setacidni  taht  51  t sksa  hs uo dl  ha ev  eb en comp el t .de  ehT  fo gniwoll  dehcs u gnil  ad ta (  ni  

nosrep - ad y a )s  :elbaliava er  
aT sk Pl fE denna f tro  lautcA  fE f  tro  

1 21   5.21  
2 51  11  
3 31  71   
4 8  5.9  
5 9.5  0.9  
6 81  91   
7 01  01   
8 4  5.4  
9 21  01   

01  6  5.6  
11  5 4  
21  41   5.41  
31  61   
41  6  
51  8  

 
 

rE r ro  Tr ca k gni   
• cS h ude l kcarT e ing 

• tcudnoc  cidoirep  tcejorp  stat m su ee t sgni  ni  w ih ch ae c  h tea m m e rebm  per ort rp s o  sserg  
an borp d lems  .  

• aulave te t eh  ser ults of a ll  re iv e sw  co cudn t de  t rh o hgu o tu  t eh  softwa er  eenigne r  gni  
ecorp ss .  

• enimreted  rehtehw  mrof al tcejorp  selim ot sen  id( amo sdn  ni  iverp uo s ils d )e  evah   neeb  
occa m ilp b dehs y etad deludehcs eht  .  

• co erapm  ca t lau  st ra t- ad te ot  lp a denn  st ra t- ad te for hcae  rp o tcej  t ksa  sil t de  ni  t  eh  
bat ecruoser l  e  

• teem  iw yllamrofni t carp h tit ot srenoi  rieht niatbo  cejbus t evi  tnemssessa  rp fo o  ot sserg  
borp dna etad l roh eht no sme i noz .  

• lana eulav denrae esu y titnauq ssergorp ssessa ot sis a it v le y.  
• cejorP OO na no ssergorP t-  I  
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• lautcA  tsoc  fo  krow  perf ,demro  ,PWCA  si  t eh  sum of t eh  e ff o tr  ca t lau ly e px e dedn  on wor  k  

sksat  t tah  evah  neeb  comp el t de  yb  a po tni  ni  t emi  on t eh  rp o tcej  dehcs u .el  tI  si  t neh  po  elbiss  
upmoc ot t  e  
  

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
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• :enotselim lacinhceT   detelpmoc sisylana OO  
• t dna sessalc llA h c e l  yhcrareih ssa h  eva b a denifed nee n ver d i dewe  .  
• ssalC  a tt ubir t se  dna  arepo tio sn  ssa oc ai t de  with a ssalc  ha ev  eb en de denif  a  dn  

revie  .dew  
• Cl taler ssa ion C( spihs h  )8 retpa h  eva b deweiver dna dehsilbatse nee  .  
• vaheb A i  laro m deweiver dna detaerc neeb sah )8 retpahC( ledo .  
• eton neeb evah sessalc elbasueR d  .  

• :enotselim lacinhceT  c ngised OO o detelpm  
• Th fo tes e  sbus y ets m C( s h  )9 retpa h fed neeb sa i a den n ver d i dewe .  
• Cl la era sessa l us ot detaco bsy a smets n ver d i  .dewe  
• tacolla ksaT i deweiver dna dehsilbatse neeb sah no  .  
• libisnopseR i roballoc dna seit ati C( sno  neeb evah )9 retpah i deifitned  .  
• rttA i repo dna setub ati gised neeb evah sno n a de n deweiver d .  
• Th nummoc e i tac i  no m  ledo h r dna detaerc neeb sa evi dewe .  

• cejorP OO na no ssergorP t- II  
• :enotselim lacinhceT  c gnimmargorp OO o elpm t de  

• c wen hcaE l eeb sah ssa  edoc ni detnemelpmi n f mor  sed eht i  ng m edo l.  
• c detcartxE l ( sessa f mor  rarbil esuer a y detnemelpmi neeb evah )  .  
• totorP y iub neeb sah tnemercni ro ep lt.  

• :enotselim lacinhceT   gnitset OO  
• ehT  co cerr t ssen  dna  comp el t ssene  of OO  ana yl s si  a dn  des ngi  models has eb e  n  

revie  .dew  
• A ssalc - ilibisnopser ty-co ball o ar tion en two kr  pahC( t re  )8  sah  eb en develo dep  a  dn  

revie  .dew  
• tseT  sesac  era  dengised  dna  ssalc - level  t se ts pahC( t re  )41  evah  eb en co cudn t de  fo  r  

c hcae l sa s  .  
• tseT  sesac  era  dengised  dna  sulc t re  test gni  pahC( t re  )41  si  comp el t de  a dn  t eh  cla ss e  s  

 era in  .detarget  
• Sy detelpmoc neeb evah stset level mets  .  

 
ugifnoC erawtfoS r tnemeganaM noita   

• tarugifnoC i  tnemeganam no i lla s  ortnoc egnahc tuoba l. 
• evE ry fos t eraw  reenigne  sah  ot  eb  co denrecn  iw th how hc a gn es edam  to wo kr  rp o cud ts  era  

gaporp dna dekcart a orp a tuohguorht det j tce  .  
• lauq erusne oT i  ssecorp egnahc eht deniatniam si yt m dua eb tsu i  .det  
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ugifnoC erawtfoS r ogetac noita r sei   
• oC m argorp retup ms 

– sou  ecr  
– batucexe el   

• ucoD m tatne i no  
lacinhceT  /  resu  

 
w deniatnoc i  margorp eht niht  

lanretxe  .e( atad g. fil a se n atad d bases  )  
 

Elem MCS fo stne   
• oC m e tnenop l tneme  

- ooT l puoc s l w de i am elif ht n emega n  t  
• e ssecorP lement 

- fed serudecorP i c en h  egna man ega men  t  
• urtsnoC cti e no l eme n  t  

- otuA m  eta c tcurtsno i os fo no f  erawt  
• uH m stnemele na  

- ug eviG i  ecnad f a ro c  ssecorp dna seitivit f  serutae  
 

aB sel seni   
• oceb tcudorp krow A m a ylno enilesab a se f  ret i  t i .devorppa dna deweiver s  
• eB f  enilesab ero – ni segnahc f lamro  
• ecnO  a enilesab  se si t tseuqer egnahc hcae dehsilba  mu ts  aulave eb t dna de  ev r deifi  feb o er  ti   si  

ecorp ss  .de  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

– 
• taD a  

– 
– 
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ugifnoC erawtfoS r smetI noita   
• ICS  
• ucoD men  t  
• tseT  sesac  
• margorP  oc m op n tne  
• dE i c ,srot om sresworb ,srelip  

– ucod ecudorp ot desU m tatne i no  .  
 
 
 
 
 
 
 
 
 
 
 
 
 

ugifnoC r eganaM noita m p tne r sseco   
• tacifitnedI i no  

•  ot segnahc gnikcart mul srev ICS elpit i  sno  
• sreV i  lortnoc no  

• eb segnahc gnillortnoc f a dna ero f otsuc ret m er re l  esae  
• noc egnahC trol 

• rohtua i yt  rp dna evorppa ot i ro i  segnahc ezit  
• tarugifnoC i dua no i gnit  

•  era segnahc erusne m  ylreporp eda  
• tropeR in  g  

• llet  to h ahc tuoba sre n  seg m  eda  
 

Pr go r scimanyd noitulove ma   
• ove margorP l tu i d no y  sciman i s fo sessecorp eht fo yduts eht s y ahc mets .egn  
• fA t re  jam or me pir ci al stud ,sei  Le mh an a dn  Bel da y rp opo des  t tah  t ereh  erew  a nu rebm  of 

‗ s lla ot deilppa hcihw ‘swal y yeht sa smets  devlove  .  
• erehT  era  elbisnes  o esb r av tio sn  ar t reh  t nah  al w .s  hT ey era  pa p elbacil  ot   egral  

eved l  yb depo l tasinagro egra ion .s   spahreP l sesac rehto ni elbacilppa sse  .  
 

Im op r noitulove fo ecnat   
• azinagrO t snoi  ah ev  eguh  sevni t nem ts ni  t rieh  soft eraw  s sy t sme  - they era  crit laci  bu  ssenis  

a ss te s  .  
•  oT m eht ,ssenisub eht ot stessa eseht fo eulav eht niatnia y a degnahc eb tsum n detadpu d  .  
• ehT  jam ority of t eh  fos t eraw  tegdub  ni  egral  co pm a in es si  dev to de  ot  ve o gnivl  e six t  gni  

r erawtfos a eved naht reht l os wen gnipo f  .erawt  
 
 
 
 

sy  smets  
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 erawtfoS c egnah   
•  egnahc erawtfoS i veni s i elbat  

• os eht nehw egreme stnemeriuqer weN f  erawt i  ;desu s  
• Th  e b su i vne ssen i nor m c tne han  ;seg  
•  srorrE m aper eb tsu i  ;der  
• s eht ot dedda si tnempiuqe dna sretupmoc weN y  ;mets  
• rep ehT f ro m libailer ro ecna i yt  fo  s eht y  mets m devorpmi eb ot evah ya .  

• A key melborp  for o asinagr tio sn  si  mi p nemel t gni  dna  gniganam  hc a egn  to the ri  e six t  gni  
os f s erawt y  .smets  

 
heL m  s’na l swa  

Law De rcs ipt oi n  
oC n it n c gniu h egna  A rp o marg  t tah  si  desu  ni  a er al-wor dl  e rivn o mn ent  

assecen r yli  tsum  egnahc  or beco em  rp o visserg e yl  le  ss  
esu f vne taht ni lu i tnemnor  .  

oc gnisaercnI m xelp i yt  sA  na  ve o gnivl  rp o marg  cha ,segn  its st cur t eru  t sdne   ot  
ceb o em  erom  co .xelpm  xE t ar  ser o secru  tsum  eb  d ve ot de   ot  

filpmis dna gnivreserp y t gni h urts e c erut  .  
orp egraL g mar  margorP  ve o ul tion si  a se fl - ger u al t gni  rp o .ssec  syS tem  

tulove i no  ta t setubir  hcus  sa  ,ezis  t emi  eb t neew  re sesael  dna  t  eh  
n rebmu  fo  per ort de  rre o sr  si  rppa o amix te yl  ni varia tn  fo  r  

s hcae y mets  er l esae .  
tasinagrO i libats lano i yt  revO  a rp o s‘marg  ,emitefil  sti  ar te of leved op tnem   si  

rppa o amix t yle  co sn t tna  dna  edni pe dn e tn  of t eh  ser o  secru  
tnempoleved metsys ot detoved  .  

avresnoC t fo noi  revO  eht  emitefil  of a sys te ,m  t eh  rcni emental cha egn   ni  
railimaf i yt  er hcae l tnatsnoc yletamixorppa si esae  .  

worg gniunitnoC th ehT  cnuf t ilanoi ty dereffo  yb  sys t sme  sah  ot  launitnoc l  y  
 ot esaercni m tcafsitas resu niatnia i no  .  

ilauq gninilceD ty ehT  ilauq ty of s sy et sm  w lli  raeppa  ot  eb  ed c il n gni  u  sseln  
ht ey a er  pada ted ot  chan seg  in their arepo tiona  l  

norivne ment.  
sys kcabdeeF t me  ulovE t noi  sessecorp  aroprocni te lum ti- nega t, lum ti-l oo  p  

kcabdeef  sys t sme  dna  you evah  to t taer  them sa  eef d  kcab  
sy ets m tnemevorpmi tcudorp tnacifingis eveihca ot s  .  

 
ppA l heL fo ytilibaci m  s’na l swa   

•  s‘namheL l iat ,egral ot elbacilppa yllareneg eb ot mees swa l s dero y ets m eved s l egral yb depo  
nagro i tas i  .sno  

•  ni demrifnoC m  tnecer ero w yb kro  t no namheL h  e FEA orp TS j  ees( tce f  rehtru  
 no gnidaer b ew koo bsi )et  .  

 
• eb dluohs yeht woh raelc ton si tI   rof deifidom  

• knirhS -  ;stcudorp erawtfos depparw  
• Sy oc STOC fo rebmun tnacifingis a etaroprocni taht smets m  ;stnenop  
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• tasinagro llamS i  ;sno  
• muideM  s dezis y ets ms.  

 
 erawtfoS m ecnanetnia   

• orp a gniyfidoM g a mar f  ret i  .dereviled ro esu otni tup neeb sah t  
• s eht ot segnahc rojam evlovni yllamron ton seod ecnanetniaM y .erutcetihcra s‘mets  
• ra segnahC fidom yb detnemelpmi e y oc gnitsixe gni m  ot stnenopmoc wen gnidda dna stnenop  

s eht y ets m  .  
• etniaM n veni si ecna i  elbat  
• s ehT y s eht elihw egnahc ot ylekil era stnemeriuqer mets y eved gnieb si mets l  esuaceb depo  

vne eht i  tnemnor i c s hangi .gn  iled a eroferehT s derev y  t'now mets m  tee i uqer st i  !stnemer  
• Sy .tnemnorivne rieht htiw delpuoc ylthgit era smets  Wh s a ne y  si mets i  dellatsn i  na n  

 tnemnorivne i vne taht segnahc t i ereht dna tnemnor f s eht segnahc ero y mets  uqer i  .stnemer  
• Sy rofereht deniatniam eb TSUM smets  yeht fi e  

er ot era m esu nia f  .tnemnorivne na ni lu  
 

 fo sepyT m ecnanetnia   
• aper ot ecnanetniaM i uaf erawtfos r l st  

• sed, edoC i uqer dna ng i  srorre tnemer  
• sed & edoC i ng  ch .pae  stnemeriuqeR  evisnepxe tsom  .  

•  tpada ot ecnanetniaM sof a ot erawt  ereffid n po t re ati vne gn i  tnemnor  
• s a gnignahC y  troppus rehto dna erawdrah s‘mets s  taht o i repo t a  tnereffid a ni set  

( tnemnorivne com  ,SO ,retup etc  morf ). i ni st i tatnemelpmi lait i no  .  
• lanoitcnuf s‘metsys eht yfidom ro ot dda ot ecnanetniaM i  yt  

• s eht gniyfidoM y ets m s ot a uqer wen yfsit i  stnemer f egnahc ssenisub ro gro ro  .  
 

tsiD r  fo noitubi m offe ecnanetnia rt  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

netniaM a stsoc ecn   
• eved naht retaerg yllausU l oc tnempo s *2( st  eped *001 ot n ppa eht no gnid l taci i  .)no  
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• tceffA htob yb de  lacinhcet  non dna -  .srotcaf lacinhcet  
• os sa sesaercnI f  si erawt m ia n at i .den  anetniaM n stpurroc ec  os eht f urts erawt c  erut s  o m  seka  

 ecnanetniam rehtruf m uciffid ero l  .t  
• os gniegA f  troppus hgih evah nac erawt cos  st  

.g.e(  dlo  moc ,segaugnal p eli rs et ).c .  
 

poleveD m /tne m stsoc ecnanetnia   

 
 
 
 
 
 
 
 
 
 
 

netniaM a otcaf tsoc ecn rs  
• libats maeT i yt  

• niaM t ecnane  costs era  decuder  fi  t eh  sa em  sta ff  are vni o devl  with them for so  em  
t mi e  .  

• artnoC c libisnopser laut i  yt  
• ehT  srepoleved  of a s sy tem may ha ev  no lautcartnoc  ilibisnopser ty  rof  

etniam nan ecni on si ereht os ec n it v sed ot e i  ng f erutuf ro  ch  .egna  
• ffatS  liks l  s  

• ffats ecnanetniaM  o era f mil evah dna decneirepxeni net i od det m wonk nia l  .egde  
• curts dna ega margorP t  eru  

• sA  rp o smarg  ,ega  rieht  st cur t eru  si  dedarged  dna  they b ce o em  redrah   ot  
un atsred n a d n c d han eg .  

 
p ecnanetniaM r noitcide   

• tciderp ecnanetniaM i w denrecnoc si no i fo strap hcihw gnissessa ht  s eht y  esuac yam mets  
c ecnanetniam hgih evah dna smelborp ost  s  

• t no sdneped ecnatpecca egnahC ilibaniatniam eh t nenopmoc eht fo y t detceffa s   yb  
th c e han  ;eg  

• Im elp menti gn  chan seg  d sedarge  the sys t me  st cur t eru  and uder ec s i  st  
libaniatniam ity  ;  

• niaM t ecnane  costs ped e dn  on t eh  nu rebm  of chan seg  a dn  costs of cha egn  d pe e  dn  
libaniatniam no ity.  

 
ahC p egn r noitcide   

• ciderP t gni  eht  rebmun  fo  segnahc  qer u ri es a dn  u sredn t na d gni  of t eh  re al tio ihsn ps eb t neew   a  
sy  dna mets i vne st i tnemnor  .  

• Ti puoc ylthg l s de y uqer smets i  .degnahc si tnemnorivne eht revenehw segnahc er  
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• tcaF er siht gnicneulfni sro l ta i  era pihsno  
• oc dna rebmuN m xelp i s fo yt y retni mets f  ;seca  
• ltnerehni fo rebmuN y ov l s elita y mets  uqer i  ;stnemer  
• Th  e b su i s eht erehw sessecorp ssen y  mets i  .desu s  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

oC m  ytixelp m te r sci   
• ciderP t snoi  of aniatniam ilib ty nac  eb  edam  yb  gnissessa  t eh  comple ix ty of s sy te  m  

oc m stnenop  .  
• St seidu  evah  nwohs  taht  tsom  niam t ecnane  e ff o tr  si  tneps  on a re al t vi e yl  ms a ll  nu rebm  o  f  

sy oc mets m oc fo stnenop m s xelp y ets m.  
•  ecudeR m  tsoc ecnanetnia – per l oc eca m oc xelp m  stnenop wi a elpmis ht l sevitanret  .  
• oC m xelp i no sdneped yt  

• oC m xelp i  ;serutcurts lortnoc fo yt  
• oC m xelp i fo yt   ;serutcurts atad  
•  ,tcejbO m  dna )erudecorp( dohte m udo l ezis e  .  

 
Pr tem sseco r sci   
•  ssessa ot desu eb yam stnemerusaem ssecorP m libaniatnia i yt  

• rebmuN  fo   stseuqer f erroc ro c iam evit n anet n  ;ec  
• uqer emit egarevA i  der f lana tcapmi ro y  ;sis  
•  ;tseuqer egnahc a tnemelpmi ot nekat emit egarevA  
• fo rebmuN  ou atst n ahc gnid n  .stseuqer eg  

• yna fI  lla ro  fo  am ni enilced a etacidni yam siht ,gnisaercni si eseht libaniatni ity. 
•  2OMOCOC m eved + edoc gnitsixe dnatsrednu = ecnanetniam ledo l .edoc wen po  

 
Pr  tcejo m egana m tne   

tcejbO iv se  
• pxe oT l  eht nia m yb nekatrednu sksat nia  orp j  sreganam tce  
• os ecudortni oT f orp erawt j  tce m  ebircsed ot dna tnemegana i d st i evitcnits  retcarahc i ts i sc  
• d oT i p tcejorp ssucs l p eht dna gninna l corp gninna e ss  
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•  tnemeganam tcejorp yb desu era snoitatneserper eludehcs lacihparg woh wohs oT  
• oT  ssucsid  eht  on tion of r sksi  dna  t eh  r ksi  ganam eme tn  rp o ssec  Soft eraw  rp o  tcej  

man ega men  t  
• denrecnoC  iw th ca t ivi ties vni o devl  ni  e usn r gni  t tah  soft eraw  si  de derevil  on t emi  a dn  o  n  

dehcs u el  dna  ni  cca o ecnadr  with t eh  qer u ri ements of t eh  o asinagr tio sn  develo  gni  
an rucorp d i t gn h os e f erawt .  

• tcejorP  tnemeganam  si  dedeen  b esuace  so erawtf  tnempoleved  si  wla a sy  su tcejb  ot   tegdub  
 taht stniartsnoc eludehcs dna a yb tes er  nagro eht i tas i eved no l os eht gnipo f  .erawt  

 
Pr gninnalp tcejo   

• emit tsom eht ylbaborP - gnimusnoc  .ytivitca tnemeganam tcejorp  
• noC t suouni  ca t ivi ty rf om ini ti la  co tpecn  t rh o hgu  ot  metsys  eviled r .y  Pla sn  tsum   eb  

uger l ni wen sa desiver ylra f tamro i oceb no m elbaliava se  .  
• aV r suoi  d tnereffi  t sepy  of plan may eb  developed ot  troppus  t eh  ma ni  soft eraw  rp o  tcej  

pl  taht na i w denrecnoc s i tegdub dna eludehcs ht  .  
 
 
 

cseD r noitpi   
lauq eht sebircseD ity a serudecorp n t sdradnats d h  ta  

 lliw b orp a ni desu e j tce  .  
t sebircseD h caorppa e h oser , u a secr n cs d h ude l  desu e  

f s ro y mets  tadilav i no  .  
 noitarugifnoc eht sebircseD m  serudecorp tnemegana  

an tcurts d u ser   ot b u e  .des  
derP i  eht stc m fo stnemeriuqer ecnanetnia  s eht y ets m  ,  
iam n anet n a stsoc ec n fe d f uqer tro i  .der  

eirepxe dna slliks eht woh sebircseD n fo ec  th  tcejorp e  
w srebmem maet i  ll b ed e vel depo  .  

 
Pr p gninnalp tcejo r sseco   

iartsnoc tcejorp eht hsilbatsE  )tegdub ,ffats ,etad yreviled(stn  
ni ekaM i fo stnemssessa lait  orp eht j sretemarap tce  urts( c s ,erut i  )ez  

tcejorp enifeD   selbareviled dna senotselim  
orp elihw j oc neeb ton sah tce m  dellecnac ro detelp l  poo  

orp pu warD j cs tce h ude l  e  
nI i a etait c vit i rocca seit  eludehcs ot gnid  

Wai  ( t f  ) elihw a ro  
orp weiveR j  ssergorp tce  

orp fo setamitse esiveR j  sretemarap tce  
orp eht etadpU j  eludehcs tce  

eR - togen i orp eta j  tce con iarts n  selbareviled dna st  
borp ( fi l  neht ) esira sme  

iver elbissop dna weiver lacinhcet etaitinI is on 
en  d i  f  

 pool dne  

 
 
 

p fo sepyT r p tcejo l na  
 

lP na   
lauQ i yt   nalp  

 
 nalp noitadilaV  

 
tarugifnoC i  no man ega men  t  

 nalP  
 nalp ecnanetniaM  

 
eveD l p tnempo l na .  
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pr p tcejo l na   
orp ehT j  :tuo stes nalp tce  
• a secruoser v balia l t ot e h orp e j  tce  
•  krow b  nwodkaer  
•  eludehcs f row eht ro k.  

 
Pr ts nalp tcejo r utcu re  

• udortnI cti  no – bo j emit ,tegdub ,evitce  
• ro tcejorP nag i tas ion. – or l poep fo se l  e  
• Ri lana ks y .sis  – tcuder ,gnisira i no  
• os dna erawdraH f uqer ecruoser erawt i emer n .st  
• W  kro b wodkaer n. – orp kaerb j a ot tce c vit ity enotselim ,  
• orP j cs tce h ude l .e  – la ,emit l taco i fo no  poep le 
• noM i rot i a gn n troper d i  gn m ce h na ism .s  

 
eviled dna senotseliM r selba   

• dne eht era senotseliM - tca ssecorp a fo tniop ivity.-  ot detneserp troper m tnemegana  
• orp era selbarevileD j user tce l ed st il uc ot derev s ot m .sre  
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