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•  mrala ralgrub A s p si metsy r ami r a yli  mo in t gniro  sys t .me  tI  ad stcelloc ta rf o snes m o sr  tub   on  
laer - rtnoc rotautca emit o  l  

• Control s sy t sme  era  ralimis  ub t, ni  pser o esn  to se sn or va ul e ,s  t eh  s sy t me  sdnes  contro  l  
ot slangis  tautca o  sr  

• nA  maxe p el  o a f  mo in ot r gni  a dn  contro  l s sy tem si  a s sy te  m w ih ch mo in to sr  te arepm t eru   dna  
ws i  ffo dna no sretaeh sehct  

 
 

UNI  T IV 
 

TES IT GN   
aT x ono m awtfoS fo y r gnitseT e  

 
• deifissalC  yb  ,esoprup  so erawtf  gnitset  ac n eb  div dedi  in ot : co cerr t ssen  t se t ,gni  ep rforma  ecn  

et s libailer dna ,gnit ity itset n ruces dna g ity gnitset .  
• deifissalC  yb  efil -c elcy  ,esahp  soft eraw  t se t gni  nac  eb  deifissalc  ni to t eh  fo ll ow  gni  

ac t ge o :seir  riuqer e nem ts esahp  set t ,gni  ngised  esahp  t se t ,gni  rp o marg  ph esa  t se t  ,gni  
itaulave n user tset g l tallatsni ,st i tset esahp no i atpecca ,gn n am dna gnitset ec i etn n itset ecna n  .g  

• yB  ,epocs  fos t eraw  set t gni  nac  eb  ac t ge o dezir  sa  fo ll o :sw  u tin  t se t ,gni  co pm o tnen  t se t  ,gni  
targetni i et no s s dna ,gnit y mets   .gnitset  

 
tcerroC en s  s et st gni   

Co cerr t ssen  si  t eh  im n mi um qer u tnemeri  of so ,erawtf  t eh  sse ential prup o es  of t se t .gni  tI   si  
desu  ot  t lle  t eh  r thgi  beha iv or rf om t eh  rw o gn  o .en  ehT  t se t re  may or may not nk ow t eh  isni d  e  

sliated  of eht  soft eraw  modu el  u redn  t se t, .g.e  ortnoc l lf o ,w  ad ta lf o ,w  et .c  ,eroferehT  rehtie   a  
ihw te-box po tni  of iv ew or calb k-box po tni  of weiv  can eb  t neka  ni  t se t gni  soft .eraw  eW   tsum  

kcalb eht taht eton - hw dna xob i et - mil ton era saedi xob i lno gnitset ssentcerroc ni det y  .  
• Bl kca - itset xob n  g  
• hW ite-b tset xo i  gn  

 
ofreP mr gnitset ecna   

smetsys erawtfos lla toN  evah  acificeps t ofrep no snoi r ecnam  icilpxe t .yl  tuB  eve r sys y te  m  
lliw  evah  ticilpmi  ep r ecnamrof  qer u nemeri ts. ehT  so erawtf  dluohs  not t eka  ifni nite t emi  o  r  

etinifni  ecruoser  ot  ucexe t .e  freP" or nam ce "sgub  emos t semi  era  desu  ot  refer  ot  tho es   ngised  
borp l os ni sme f s eht esuac taht erawt y rep mets f  .edarged ot ecnamro  
ofreP r ecnam  sah  wla a sy  neeb  a taerg  co nrecn  dna  a dr gnivi  fo ecr  of co upm t re  ve o ul tion.  

freP or ecnam  ve a aul tion of a soft eraw  s sy tem u us a yll  ni c dul e :s  ser o ecru  ,egasu  t rh oug uph t  ,  
st mi u sul - pser o esn  t emi  a dn  eueuq  le gn t sh  ed ta gnili  t eh  a egarev  or ma mix um nu rebm  of t  sksa  

iaw t gni  to eb  decivres  yb  se cel t de  ser o .secru  lacipyT  secruoser  t tah  deen  ot  eb  co  deredisn  
edulcni  krowten  htdiwdnab  qer uir neme t ,s  UPC  yc cle ,s  d ksi  aps c ,e  d ksi  cca e ss  o arep tio ,sn  a  dn  

omem ry egasu . ehT  og al fo  ep r ecnamrof  t se t gni  nac  eb  ep rfor ecnam  bott kcenel  nedi t acifi tio  ,n  
rofrep m oc ecna m taulave dna nosirap i te ,no c  .  

 
gnitset ytilibaileR   
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foS t eraw  ilibailer ty srefer  to t eh  rp o ilibab ty of fa ruli e- eerf  o arep tion of a s sy tem. tI   si  
detaler  ot  am ny sa p ce ts of soft ,eraw  ni c ul d gni  t eh  t se t gni  rp o .ssec  ceriD t yl  se t ami t gni  so  erawtf  

ilibailer ty by nauq t gniyfi  its aler t de  tcaf o sr  nac  eb  d ciffi ult. seT t gni  si  na  ceffe t evi  samp  gnil  
dohtem  ot  erusaem  erawtfos  ilibailer t .y  iuG d de  yb  t eh  itarepo onal rp o ,elif  soft eraw  t se t  gni  

lausu( ly kcalb -box t se t )gni  nac  eb  desu  to obt nia  fa eruli  ad t ,a  dna  an est ami tion model can  eb  
rehtruf  desu  ot  ezylana  t eh  ad at  to se t ami te t eh  p tneser  ilibailer ty dna  erp d tci  uf t eru  re il a ilib ty  .  

,eroferehT  desab  on t eh  se t ami tio ,n  t eh  develo ep rs can ed c edi  w eh t reh  to esaeler  t eh  soft  ,eraw  
dna  t eh  u sres  nac  ediced  w eh t reh  to da o tp  dna  esu  t eh  soft eraw . ksiR  of gnisu  soft eraw  can a  osl  

libailer no desab dessessa eb i ni yt f ro m ta i no .  
 

uceS r gnitset yti   
erawtfoS  ilauq t ,y  ilibailer ty dna  uces rity era  t hgi t yl  coup .del  swalF  ni  soft eraw  can  eb  

lpxe o deti  yb  sredurtni  ot  nepo  uces rity ho .sel  iW th t eh  leved po tnem  of t eh  nI t enre t, soft aw  er  
ruces i yt  borp l  neve gnimoceb era sme m es ero v  .ere  
ynaM  crit laci  so erawtf  acilppa tio sn  dna  secivres  evah  ni t arge t de  iruces ty em a serus  ga a  tsni  

suoicilam  a tt .skca  ehT  esoprup  fo  uces rity t se t gni  of t eseh  s sy te sm  ni c ul de di entif gniy  a  dn  
gnivomer  so erawtf  alf ws taht  may yllaitnetop  dael  ot  uces rity iv o al tio ,sn  dna  adilav t gni  t  eh  

ceffe t ssenevi  of uces rity .serusaem  S detalumi  uces rity a tt skca  nac  eb  ep rfor dem  to  dnif  
uv l libaren iti  .se  

 
 W/S fo sepyT Test  

 
set ecnatpeccA t gni   

gnitseT  to ev r yfi  a rp o tcud  eem ts suc to rem  eps c deifi  qer u ri ement .s  A suc ot rem  su uall  y  
ht seod i t s y llanretxe depoleved si taht tcudorp a no gnitset fo ep y.  

 
oC m gnitset ytilibitap   

ilibitapmoc erusne ot desu si sihT t iw etis beW ro noitacilppa na fo y t  ,sresworb tnereffid h  
,sSO  dna  drah eraw  alp tfor .sm  Co apm t ilibi t set y t gni  nac  eb  ep rfor dem  manua  yll or can eb  dr vi e  n  

otua na yb m  deta f tcnu i sserger ro lano i us tset no i et .  
 

ofnoC r gnitset ecnam   
sihT  si  desu  ot  ev r yfi  mi p nemel tation co fn ormance ot  sudni try st .sdradna  rP o gnicud  t se ts  

rof  eht  ivaheb or fo  na  noitatnemelpmi  ot  eb  erus  ti  sedivorp  t eh  port iliba t ,y  ni t re o ilibarep t  ,y  
 ro/dna com libitap i senifed dradnats a yt .  

 
getnI r gnitset noita   

udoM les are t yllacipy  co ed  m udo l ,se  laudividni  pa p acil tio ,sn  c il ent and s re ve  r  
acilppa t snoi  on a en two ,kr  et .c  noitargetnI  seT t gni  fo swoll  tinu  t se t gni  dna  sedecerp  sys te  m  

et stin  .g  
 

gnitset daoL   
 gnitset daoL i eg a s n mret cire  irevoc n reP g f tseT ecnamro i gnitseT ssertS dna gn .  

 
ofreP mr gnitset ecna   
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ofreP r ecnam  gnitset  can eb  deilppa  to srednu t dna  yo ru  pa p acil tion or WWW  is te  s'  

ilibalacs t ,y  or ot  kramhcneb  t eh  frep orma ecn  ni  an e rivn o mn e tn  of t drih  rap ty rp o cud ts s hcu   sa  
evres rs dna  dim d erawel  for op t ne tial rup cha es . sihT  so tr  of t se t gni  si  rap t ci u al rly useful t  o  

nedi t yfi  per of r ecnam  tob t skcenel  ni  hgih  u es  pa p acil tio sn . eP r of rma ecn  t se t gni  lareneg l  y  
vni o sevl  an ua ot am t de  t tse  ius te sa  t sih  a ll wo s easy mis u al tion of a av r ei ty of norma ,l  pe ,ka   dna  

tpecxe i  lano l dnoc dao iti sno  .  
 

et noissergeR s gnit   
S ralimi  ni  epocs  ot  a fu cn tio lan  t se t, a isserger on t tse  a ll o sw  a co sisn t ne t, aeper t  elba  

adilav tion of ae ch wen  re el a es  of a pro tcud  or beW  sit .e  hcuS  t se t gni  serusne  per ort de  rp o  tcud  
stcefed  evah  neeb  co cerr t de  for hcae  wen  rele esa  a dn  t tah  on  wen  uq a il ty rp o lb e sm   erew  
cudortni de  eht ni  niam te ecnan  rp o ssec . hguohT  isserger on t se t gni  can eb  ep rfor dem  ma un a yll  a  n  

tua o am t de  t tse  suite si  oft ne  desu  ot  ecuder  t eh  t emi  a dn  ser o secru  ne dede  to frep o mr  t  eh  
uqer i et der st ni g.  

 
yS s et m gnitset   

nE t eri  s sy et m si  t se t de  sa  rep  t eh  qer u ri ement .s  calB k- xob  t epy  t se t gni  t tah  si  desab  o  n  
llarevo  tacificeps stnemeriuqer i lla srevoc ,sno  s a fo strap denibmoc y ets m  .  

 
dnE - ot - itset dne gn   

S ralimi  to metsys  ,gnitset  vni o sevl  t se t gni  of a comp el te pa p il cation e rivn o mn e tn  ni   a  
autis t noi  taht  scimim  laer -wor dl  u ,es  us ch as ni t care t gni  with a ad t ,esaba  u gnis  en two  kr  

s ro ,snoitacilppa ,erawdrah rehto htiw gnitcaretni ro ,snoitacinummoc y ets m rporppa fi s i  .eta  
 

gnitset ytinaS   
gnitseT  si  ot  ed t enimre  fi  a wen  soft eraw  isrev on si  ep rfor gnim  llew  eno hgu  to tpecca   ti  

for a jam or t se t gni  e ff o .tr  fI  acilppa t noi  si  gnihsarc  for initial esu  then s sy tem si  not st  elba  
 hguone f  ro f et rehtru s tacilppa ro dliub dna gnit i xif ot dengissa si no .  

 
Al gnitset ahp   

lautriv esuoh nI  rof detaerc eb nac tnemnorivne resu  ht i t s y fo ep  .gnitset  tseT i  gn i od s n  e  
fo dne eht ta  eved l .tnempo  sed ronim llitS i  segnahc ng may b  e m user a sa eda l fo t  gnitset hcus .  

 
gnitset ateB   

t si gnitseT y dne yb enod yllacip - .srehto ro sresu  lanif eht si sihT   gnitset bef er ero l sae i  gn  
tacilppa eht i no   ot c laicremmo   .esoprup  

 
 

eT erawtfoS s  gnit T uqinhce es  
 erawtfoS Test :gni   

seT t gni  si  t eh  rp o ssec  of e rex c gnisi  a rp o marg  with t eh  eps c cifi  ni te tn  of nif d gni  srorre  prior  ot  
reviled y t ot h e e n  .resu d  

eT s evitcejbO gnit s:  
• ucexe fo ssecorp eht si gnitseT margorp a gnit  wi t ht h i e n et n  .srorre gnidnif fo t  
• sa na gnidnif fo ytilibaborp hgih a htiw eno si esac tset doog A -y rorre derevocsidnu te .  
• sa na srevocsid taht eno si tset lufsseccus A -y te - dnu i  .rorre derevocs  
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P gnitseT r picni l :se   
• llA  uohs stset l uc ot elbaecart eb d s ot m stnemeriuqer re  .  
• s stseT h uo l nalp eb d n eb de f tset ero ni  g b ge i  .sn  
• fo %08  fo %02 ni era srorre lla  doc eht e  .  
• tseT i uohs gn l geb d i  n i t n h a llams e n ssergorp d  t ot h  .egral e  
• itsuahxE v itset e n  g i  s no  t p sso ible  .  
tseT i uohs gn l b detcudnoc eb d y i na n eped n fi ytrap driht tned  ssop ible.  

uaC tcefeD erawtfoS ses:  
• tacificepS i  no m gnorw eb ya .  
• tacificepS i  no m hp a eb ya y libissopmi lacis ity  .  
• F ua l yt  margorp  gised n.  
•  yam margorP b  e i tcerrocn  .  

 
 fo sepyT rE r :sro   

• roglA i mht i  .rorre c  
• oC m tatup i sicerp & no i  .rorre no  
• ucoD m tatne i  .rorre no  
• capaC i yt  yradnuob ro rorre   .rorre  
• tanidrooc dna gnimiT i rorre no .  
• rep ro tuphguorhT f ro m rorre ecna .  
• evoceR r  .rorre y  
• s & erawdraH y os mets f rorre erawt .  
• tS an erudecorp & sdrad  rorre s  .  

lkcehC ytilibatseT erawtfoS i ts  – :1   
•  ytilibarepO  

–  fi i  retteb skrow t i  detset eb nac t m  yltneiciffe ero  
• libavresbO i  yt  

–  tahw y  tahw si ees uo y  tset uo  
• iliballortnoC t  y  

– fi  soft eraw  nac  eb  dellortnoc  teb t re  t eh  ti  si  mo er  t tah  t se t gni  can eb  ua to am t  de  
an tpo d imi  dez  

lkcehC ytilibatseT erawtfoS i ts  – :2   
• ilibasopmoceD t  y  

– gnillortnoc  t eh  epocs  of t se t gni  a ll o sw  rp o lb e sm  to eb  si o al t de  qu ci k yl  a  dn  
eter s  yltnegilletni det  

• ilibatS t  y  
–  eht f  eht ,segnahc eht rewe f rewe  d eht i tpurs i et ot sno s  gnit  

• libadnatsrednU i  yt  
–  eht m ni ero f ro m ta i  taht no i s eht ,nwonk s m  enod eb nac gnitset eht retra  

dooG  ttA tseT r etubi s:  
• doog A  libaborp hgih a sah tset i yt   .rorre na gnidnif fo  
•  tset doog A i tnadnuder ton s  .  
• doog A  hs tset uo l fo tseb eb d  b deer .  
• uohs tset doog A l is oot eb ton d m  oot ro elp c xelpmo .  

eT s tS t r eigeta s:  
• Bl kca - vaheb ro xob i laro   gnitset  
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– gniwonk  eht  deificeps  fu cn t noi  a tcudorp  si  to frep or dna m  demo sn t ar t gni  co  tcerr  
oitarepo  no ylelos desab n i tacificeps st i w no i  rof drager tuoht i  cigol lanretni st  

• hW i et - g ro xob l ssa -  gnitset xob  
– gniwonk  t eh  ni t lanre  wo sgnikr  of a rp o ,tcud  t se ts era  frep or dem  ot  kcehc  t  eh  

lla fo sgnikrow   elbissop l  shtap cigo  
etihW - eT xoB s  :gnit  
 sisaB P ta :gnitseT h   

• hW i et - nhcet xob i f margorp eht no desab yllausu euq l  hparg wo  
• ehT  c olcy  am t ci  co ixelpm ty of t eh  rp o rg am co upm t de  rf om its lf ow arg ph u gnis  t  eh  

formu al  )G(V  = E – N + 2 or by co nu t gni  t eh  conditional stat me ents ni  t eh   LDP  
eserper n tat i a no nd dda i  1 gn  

• eD t enimre  t eh  sisab  tes  of aenil r yl  pedni e tnedn  ap t sh  (t eh  c ra d ni a il ty of t sih  tes  si  t  eh  
c margorp ycl xelpmoc citamo ity  )  

•  lliw taht sesac tset eraperP f tucexe eht ecro i fo no  tes sisab eht ni htap hcae .  
 
 

olcyC m oC cita m elp x :yti   
A nu rebm  of sudni try stud sei  evah  ni d aci t de  t tah  t eh  ih g reh  V( ,)G  t eh  ih g reh  t eh  rp oba ilib ty o  r  
re r  .sro  

gnitseT erutcurtS lortnoC  – :1   
• hW i et - nhcet xob i  seuq f lortnoc no gnisuco  os eht ni tneserp serutcurts f  erawt  
• et noitidnoC s gnit  .e( g. br nitset hcna g)  

– f suco siced hcae gnitset no se i etats no m  erawtfos a ni tne m udo l  e  
– ti  si  tnatropmi  ot  erusne  co egarev  of a ll  lo cig al comb ani tio sn  of data t tah  may  eb  

yb dessecorp   eht m hturt a( eludo   elbat m ufpleh eb ya l  )  
gnitseT erutcurtS lortnoC  – :2   

• f ataD l et wo sti  gn  
– celes ts tset  shtap  desab  gnidrocca  ot  eht  lo ac tio sn  of av ria elb  de inif tio sn  a dn   sesu  

i t n h margorp e  .e( g. nifed iti  )sniahc esu no  
• L poo  et sti  gn  

– dilav eht no sesucof i fo yt   margorp eht l  poo c ( stcurtsno i .e.   ,elihw f  ,ro g  )ot o  
– vni o sevl  gnikcehc  to ne erus  l oo sp  st tra  dna  pots  hw en they era  ppus o des   ot  

 derutcurtsnu( l uohs spoo l giseder eb d n ehw de nev  re p sso i  )elb  
 pooL Tes iS :gnit mpl pooL e s  :  

iniM m itidnoc mu o sn — iS mpl spooL e   
1. ks i  eht p l tne poo i  yler  
2.  hguorht ssap eno ylno t eh  l oo  p  
3. owt  orht sessap  hgu t eh  l oo  p  
4. pool eht hguorht sessap m   n < m  
5. n( -  ,)1 n ( dna , n hguorht sessap )1+  eht  l oo  p  

 n erehw i la fo rebmun mumixam eht s l  sessap elbawo  
eT pooL s eN :gnit s pooL det s  :  

eN s  det L spoo   
renni eht ta tratS m  tso l poo  . Se lla t   retuo l eht ot spoo i uminim r  m i taret i arap no m  .seulav rete  

tseT  t eh  ,1+nim  t ,lacipy  xam -1 dna  xam  for t eh  in en rmo ts  l oo ,p  elihw  hold gni  t eh  out re  l oo sp   ta  
eht i inim r m  mu val seu .  
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evoM  tuo  eno  pool  dna  tes  ti  pu  sa  ni  st pe  ,2  hold gni  a ll  ot reh  l oo sp  ta  typi ac l va ul e .s  oC ntin  eu  
ht i  tsomretuo eht litnu pets s l detset neeb sah poo .  

netacnoC a spooL det   
fI   eht l fo tnednepedni era spoo  a eno n  rehto  

 elpmis a sa hcae taert neht l  poo  
el  detsen sa taert *es l  spoo  

en  d if  *  
 lanif eht ,elpmaxe rof l  poo c av retnuo l eu   fo l 1 poo   si  

ini ot desu t ezilai  2 pool .  
 

Bl kca - :gnitseT xoB   
hparG - gnitseT desaB  – :1   

• kcalB -box em tho sd  desab  on t eh  an t eru  of t eh  re al tions ih ps ( nil k )s  amo gn  t eh  rp o  marg  
bo j et ,)sedon( stce s sed era sesac t i tne eht esrevart ot deng i  hparg er  

• snarT tca i f no l  gnitset wo  
– sedon  tneserper  spets  ni  so em  casnart t noi  dna  il n sk  tneserper  lo ig c la  co cenn tio  sn  

 taht spets neewteb n  eb ot dee v la i  detad  
• niF i  etats et m  gniledo  

– no sed  tneserper  resu  o vresb a elb  stat se  of t eh  soft eraw  dna  sknil  rper esent stat  e  
snart iti  sno  

hparG - gnitseT desaB  – :2   
• f ataD l  wo m  gniledo  

– no sed  era  ad ta o cejb ts dna  nil ks era  t fsnar or am tio sn  of o en  ad ta o tcejb  ot  ona t  reh  
bo atad j  tce  

•  gnimiT m ledo i  gn  
– no sed  era  rp o marg  o cejb ts a dn  sknil  era  uqes ential co cenn tio sn  eb t neew  thes  e  

bo j  stce  
– ew knil i uqer era sthg i tucexe der i  semit no  

aviuqE l aP ecne r :gninoitit   
• kcalB -box t qinhce ue t tah  sedivid  t eh  tupni  do niam  ni to c al sses of ad ta rf om w ih ch t  tse  

ac s  nac se b red e iv de   
• nA  edi al t tse  esac  cnu o srev  a c ssal  of rre o sr  t tah  thgim  r eriuqe  many ibra t ar ry t tse  esac s  

ot  b  detucexe e bef eg a ero n lare   rorre i o s b  devres  
aviuqE l C ecne l ediuG ssa l eni s:  

• fI  tupni  condition seificeps  a ra ,egn  o en  va dil  a dn  t ow  vni a dil  qe u vi ale ecn  c al sses  era  
ed fi  den  

• fI  na  tupni  condition qer u seri  a iceps cif  ,eulav  eno  va dil  a dn  t ow  vni a dil  qe u vi alenc  e  
cl fed era sessa i  den  

• fI  an tupni  idnoc t noi  seificeps  a rebmem  fo  a es t, o en  va dil  dna  o en  dilavni  qe u  ecn elavi  
cl  ssa i fed s i  den  

• dnoc tupni na fI iti  no i ooB s l  ecnelaviuqe dilavni eno dna dilav eno ,nae cl  denifed si ssa  
• lanA eulaV yradnuoB y  sis -  1  
• Bl kca -b nhcet xo i  euq  

– f radnuob eht no sesuco i fo se  od tupni eht m  naht rehtar nia i  retnec st  
• uG i  :seniled  
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– fI  tupni  idnoc t noi  seificeps  a ra egn  bo dednu  by va ul es a a dn  ,b  t tse  sesac  hs uo  dl  
 seulav ,b dna a edulcni j  dna evoba tsu j eb tsu l  b dna a wo  

– na fI  tupni  noc dit dna seificeps noi  nu rebm  o lav f u ,se  t tse  hs sesac uo dl  eb  rexe c  esi  
eht  dna muminim  mumixam  ,srebmun  llew sa  sa  va ul es ju ts  ba o ev  a dn  tsuj  belo  w  

 muminim eht  dna m av mumixa l  seu  
adnuoB r  sisylanA eulaV y – 2  

1. pA p yl  senilediug  1 a dn  2 to out tup  conditio ,sn  t tse  sesac  hs uo dl  eb  d dengise  t  o  
 stroper tuptuo mumixam dna muminim eht ecudorp  

2. fI  ni ter lan  rp o marg  ad ta st cur t ru es evah  bo dnu ar sei  .g.e(  ezis  oitatimil ,)sn   eb  
et ot niatrec s radnuob eht t i  se  

oC m ap r :gnitseT nosi   
• kcalB - xob  set t gni  rof  efas ty crit laci  s sy et sm  ni  hcihw  edni p nedne t yl  ved elo  dep  

tatnemelpmi i s tnadnuder fo sno y  rof detset era smets c no f ro m tacificeps ot ecna io  sn  
• netfO  qe u ecnelavi  ssalc  ap rtitio gnin  si  desu  to ved elop a co mm on tes  of t tse  sesac  fo  r  

tatnemelpmi hcae i  no  
gnitseT yarrA lanogohtrO  – :1   

• lB a kc -box t euqinhce  t tah  ne a lb es t eh  design of a saer onably sma ll  tes  of t tse  sesac  t  tah  
tset mumixam edivorp   egarevoc  

• Fo suc  si  no  getac o seir  of af ulty lo cig  ekil ly to eb  rp ese tn  ni  t eh  soft eraw  co pm one  tn  
w( i  )edoc eht gninimaxe tuoht  

gnitseT yarrA lanogohtrO  – :2   
• rP i ro iti lanogohtro na gnisu stset gnissessa rof se   yarra  

–  dna tceteD i os l uaf edom elgnis lla eta l  st  
–  elbuod lla tceteD m uaf edo l  st  
– itluM m uaf edo l  st  
eT erawtfoS s tS gnit r igeta es  :  

hcaorppA cigetartS  ot  gnitseT  – :1   
• seT t gni  snigeb  ta  t eh  co pm one tn  level a dn  wo skr  out draw  to draw  t eh  ni t arge tion of t  eh  

tne i oc er m retup - s desab y ets m  .  
• Di ereff n et t s it n pa era seuqinhcet g rporp i  tnereffid ta eta p io n  st i t n mi  .e  
• ehT  leved o rep  of t eh  soft eraw  co cudn ts t se t gni  a dn  may eb  sissa t de  yb  in ped ende tn  t  tse  

 spuorg f  ro l  .stcejorp egra  
• ehT  ro el  of t eh  tnednepedni  t se t re  si  to mer o ev  t eh  co tcilfn  of ni t tsere  rehni e tn  when t  eh  

liub  red i tcudorp nwo reh ro sih gnitset s .  
hcaorppA cigetartS  ot  gnitseT  – :2   

• tseT i a gn n ed d b ereffid era gniggu n tca t iviti  .se  
• mocca eb tsum gniggubeD m yna ni detado  rts gnitset a get y  .  
• snoc ot deeN i tacifirev red i  no i  seuss  

– ub ew era i udorp eht gnidl c  t righ  ?t  
•  ?tcudorp thgir eht gnidliub ew eraseussi noitadilav redisnoC ot deeN  

eV r av sv noitacifi l :noitadi   
• tacifireV i  :no  

uohs erawtfos ehT "thgir tcudorp eht gnidliub ew erA" l  ot mrofnoc d i tacificeps st i  no  
tadilaV i  :no  

r eht gnidliub ew erA" i dorp thg uc os ehT "t f uohs erawt l uqer yllaer resu eht tahw od d i  ser  
V & V ehT  pr eco ss :  

 
 
 
 



 
So wtf ra e E gn inee nir g 

 
 

• sA  a hw o el  efil -c elcy  rp o ssec  - V & V tsum  eb  pa p deil  ta  ae ch st ega  ni  t eh  soft  eraw  
ecorp ss  .  

• lapicnirp owt saH   sevitcejbo  
– o yrevocsid ehT s a ni stcefed f y  mets  
– s eht ton ro rehtehw fo tnemssessa ehT y tarepo na ni elbasu si mets i lano  si taut i no  .  

• cigetartS  gnitseT  seussI  - 1 icepS f rp y o tcud  qer u nemeri ts a ni  nauq t elbaifi  rennam  befo  er  
et s it n strats g .  

• bo gnitset yficepS j cilpxe sevitce itly.  
• c resu eht yfitnedI l os eht fo sessa f  eliforp a poleved dna erawt f hcae ro  .  
• eveD l e taht nalp tset a po m par sezisahp i c d y  .gnitset elc  

tS r  seussI gnitseT cigeta – :2   
• os tsubor dliuB f et ot dengised si taht erawt s  t i g.e( flest  . a esu n it -b  .)gniggu  
•  evitceffe esU f ro m la  if a sa sweiver l rp ret i et ot ro s  .gnit  
•  tcudnoC f ro m ygetarts tset eht ssessa ot sweiver lacinhcet la   .sesac tset dna  

tS gnitseT r :ygeta   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

tinU  :gnitseT   
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• Pr margo  ver i we s.  
• F firev lamro i tac ion  .  
• tseT i orp eht gn g  mar i lest f  .  

–  kcalb b a xo n hw d i  et b xo  tset ni g.  
ro xoB kcalB  oB etihW x :?   

•  fo # mumixaM l go i  shtap c - hw fi enimreted i elbissop si gnitset xob et  .  
• tupni fo erutaN  atad  .  
• Am oc fo tnuo m tatup i devlovni no  .  
• oC m xelp ity fo  rogla i smht  .  

iateD gnitseT tinU l :s   
• nI ni reporp rof detset secafret f tamro i f no l wo  .  
• lacoL  rgetni taht erusne ot denimaxe era atad i  yt i deniatniam s  .  
• dnoc yradnuoB iti detset era sno  .  
• saB i tset htap s in s g h uo l  d b desu e .  
• uohs shtap gnildnah rorre llA l  d b detset e  .  
• n sbuts ro/dna srevirD eved eb ot dee l ocni tset ot depo m os etelp f  .erawt  

 
tinU  :gnitseT   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

emnorivnE tseT tinU n :t   
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getnI r :gnitseT noita   
• mottoB  - tset pu in  tset( g h ra n )sse .  
•  poT - d et nwo st ni uts( g b )s .  
• ssergeR i tseT no in  .g  
• Sm eT eko s it n  g  

 
 

getnI nwoD poT r :noita   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

poT - getnI nwoD r :gnitseT noita   
• niaM  rp o marg  u des  sa  a t tse  revird  dna  st sbu  a er  sbus titutes for co pm onents d ceri t  yl  

 ot etanidrobus i  .t  
• buS o anidr te st sbu  era  er p decal  o en  ta  a t emi  with er al co pm onents (fo ll ow gni  t eh  d pe th-  

fi htdaerb ro tsr - caorppa tsrif h).  
•  era stseT c oc hcae sa detcudno m targetni si tnenop e  .d  
• tes hcae fo noitelpmoc nO  per si buts rehto dna stset fo l w deca i oc laer a ht m tnenop  .  
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• ssergeR i am gnitset no y e ot desu eb n t erus h  ta n  srorre we n i to n  .decudort  
mottoB - getnI pU r :noita   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mottoB - getnI pU r :gnitseT noita   
•  woL l oc leve m oc era stnenop m c ni denib l tcnuf erawtfos cificeps a mrofrep taht sretsu i  .no  
• argorp lortnoc( revird A m  ) i rw s i  ot nett c tuptuo dna tupni esac tset etanidroo  .  
•  retsulc ehT i detset s  .  
• er era srevirD m c dna devo l  era sretsu c  denibmo m margorp eht ni drawpu gnivo  erutcurts .  

sergeR s T noi es gnit :  
• ehT  celes t evi  er t se t gni  of a soft eraw  s sy et m t tah  has eb en m do deifi  to erusne  t tah  an  y  

sgub  evah  neeb  dexif  a dn  t tah  on  ot reh  iverp o ylsu  wo ikr gn  fu cn tio sn  ha ev  fa deli  as  a  
tluser  fo  t eh  araper tio sn  a dn  t tah  en w yl  da d de  feat seru  ha ev  ton  aerc t de  rp o lb e sm  wit  h  

suoiverp  isrev o sn  fo  t eh  soft .eraw  oslA  derrefer  ot  sa  acifirev t noi  ,gnitset  isserger o  n  
gnitset  si  ini t detai  fa t re  a rp o remmarg  sah  a tt empt de  ot  xif  a cer o dezing  rp o lb em or  sah  

dedda  ecruos  co ed  ot  a rp o rg am t tah  may ha ev  ani d rev t ne t yl  ni tro decud  .srorre  tI  si   a  
ilauq ty lortnoc  erusaem  to erusne  t tah  t eh  en w yl  m do deifi  co ed  st lli  comp il es with it  s  

deificeps  riuqer e stnem  dna  t tah  mnu do fi ied co ed  sah  not neeb  a ff ect de  yb  t  eh  
vitca ecnanetniam ity.  

 
sergeR s T noi es gnit :  

• ssergeR i us tset no i  t c c tnereffid 3 sniatno l  sesac tset fo sessa  
– atneserpeR t evi  mas p el  fo  sixe t gni  t tse  sesac  si  desu  to rexe c esi  a ll  soft  eraw  

uf n tc ions.  
– iddA tio lan  t tse  sesac  gnisucof  soft eraw  fu cn tio sn  ylekil  to eb  ceffa t de  yb  t  eh  

chan  .eg  
–  taht sesac stseT f os degnahc eht no suco f opmoc erawt n stne  .  

Smok :gnitseT e   
• oS f  erawt com a stnenop l  otni detalsnart ydaer c dliub a otni detargetni era edo  .  
• A es r sei  of t se ts dengised  to pxe o es  rre o sr  t tah  w lli  peek  t eh  bu dli  rf om ep rfor gnim  it  s  

tcnuf i detaerc era sno .  
• ehT  dliub  si  detargetni  iw th t eh  to reh  bu sdli  a dn  t eh  ent eri  rp o tcud  si  ms o ek  t se t de  da  yli  

e gnisu i pot reht - nwod  targetni mottob ro i no  .  
aV l eT noitadi s gnit :  
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•  hcae taht erusnE f tcnu i rep ro no f ro m retcarahc ecna i ts i rofnoc c m  ot s i tacificeps st i no .  
• aiveD t snoi  neicifed( c )sei  tsum  eb  ogen t ai t de  with t eh  tsuc o rem  ot  se t hsilba  a em a sn  fo  r  

oser lvi t gn h  .srorre e  
• Co arugifn tion ver wei  or ua d ti  si  desu  to sne u er  t tah  a ll  elements of t eh  soft  eraw  

arugifnoc t noi  evah  neeb  ylreporp  leved po ,de  latac o ,deg  dna  do muc ent de  ot  lla ow it  s  
 gnirud troppus i  st m ia n et n esahp ecna .  

ccA e  ecnatp Test :gni   
• aM k gni  erus  t eh  soft eraw  wo skr  cerroc t yl  for ni t dedne  u res  ni  sih  or reh  no mr al work  

norivne men  .t  
• Alph  tset a  

– isrev on of t eh  comp el te soft eraw  si  t se t de  yb  cu ts o rem  nu d re  t eh  ivrepus sion o  f  
eved eht l ed eht ta repo vel s s‘repo i  et  

•  tset ateB  
– isrev on of t eh  comp el te soft eraw  si  t se t de  yb  c su to rem  ta  sih  or reh  o nw  sit  e  

wi ed eht tuoht vel  tneserp gnieb repo  
yS s et m eT s :gnit   

• oceR v re y tset i  gn  
– s skcehc y liba s‘mets i  revocer ot yt f  seruliaf mor  

• ruceS i yt  tset i  gn  
– ev r seifi  t tah  s sy t me  orp t ce tion msinahcem  verp ents rpmi o rep  enep t ar tion or ad t  a  

taretla i  no  
• et ssertS st ni  g  

–  llew woh ees ot dekcehc si margorp i w slaed t i ronba ht m ed ecruoser la m  sdna  
• reP f ro man tset ec i  gn  

– nur eht stset - rep emit f ro m os fo ecna f  erawt  
ofreP mr :gnitseT ecna   

•  ssertS t tse  .  
• oV l tset emu .  
• tarugifnoC i ( tset no os & erawdrah f  .)erawt  
• oC m libitap ity  .  
• ssergeR i stset no  .  
• ruceS i yt  tset s.  
• Timi stset gn .  
• vnE i stset latnemnor .  
• lauQ i yt   .stset  
• yrevoceR  stset .  
• aM i etn n  .stset ecna  
• stset noitatnemucoD .  
• stset srotcaf namuH  .  

eT s  gnit L cyC efi le:  
• atsE bo tset hsilb j itce v se .  
• rc ngiseD i rc weiver( airet i ret i )a  .  

– erroC c  .t  
– F sae ibl  .e  
– oC v are ge  .  
– eD m rtsno a  et f tcnu i lano ity.  

 
 
 
 



 
So wtf ra e E gn inee nir g 

 
 

• Writi sesac tset gn  .  
• tseT in et g s ac t ses.  
• etucexE  ac tset ses.  
• Eval user tset etau l st .  

Tes  gnit T loo s:  
• srotalumiS  .  
• noM i srot .  
• lanA y  .srez  
• d tseT a eg at n  .srotare  
ucoD m eT hcaE tne s aC t s :e   
• uqeR i detset tnemer  .  
•  / tecaF f p / erutae a ht  detset  .  
• etad & nosreP  .  
• ooT l  edoc & s n  .dedee  
• d tseT a tcurtsni & at ion  .s  
• user detcepxE l st .  
• lautcA  user tset l lana & st y  sis  
• erroC ction udehcs , l gis dna ,e n fo f  .  

:gniggubeD   
• er( gniggubeD m fo lavo  ed a f fo ecneuqesnoc a sa srucco )tce  lufsseccus  gnitset .  
• oS m ed ta retteb elpoep e b ggu i t gn h to na h  .sre  
• sI  fo esuac eht  th  ni decudorper gub e an to h fo trap re  th argorp e m  ?  
• tahW  

 

―n  txe b gu ǁ thgim  eht yb decudortni eb  taht xif  rp gnieb si op  ?deso  
• uoc tahW l p tsrif eht ni gub siht tneverp ot enod neeb evah d l  ?eca  

 
mI erawtfoS p seuqinhcet noitatnemel   

• noitatnemelpmI  seuqinhcet  edulcni  arepmi t evi  segaugnal  cejbo( t-o neir t de  ro   ,)larudecorp  
tcnuf i  dna ,segaugnal lano l  cigo l  .segaugna  

• rp edulcni seuqinhceT noitatnemelpmI erawtfoS o  dna ssec t daerh  dehcs u ,gnil  s rhcny o azin tio  n  
and nerrucnoc cy mirp iti ,sev  file emeganam n ,t  mem yro  nemeganam t, rep f ro manc  ,e  

gnikrowten  ilicaf t ,sei  dna  resu  etni r .secaf  foS t eraw  mI p nemel tation qinhceT u se  si  d  dengise  
ot  f lica i uqer si tahw gninimreted etat i s gnitarepo cificeps a tnemelpmi ot der y  mets f tcnu ion  .  

 
Pr udeco r p la r go r gnimma   

rP o larudec  rp o gnimmarg  can so em t mi es be desu  sa  a nys o myn  rof  mi tarep iv  e  
rp o ps( gnimmarg e ic f  gniy t eh  st  spe t rp eh o tsum marg  t ot eka   hcaer t eh  ed sir de  stat ,)e  tub   nac a  osl  

refer  sa(  )elcitra siht ni  ot  gnimmargorp a  arap d ,mgi  ed r devi  rf o s m t cur t deru  rp o ,gnimmarg   desab  
pu on t eh  co tpecn  of t eh  pro dec u er  ca .ll  ,serudecorP  osla  nwonk  sa  rout ,seni  su rb out  ,seni  

,sdohtem  ro  snoitcnuf  ( ton  ot  eb  co desufn  with mathe am t ci al fu cn tio ,sn  tub  ralimis  to tho es   desu  
ni  cnuf t rp lanoi o )gnimmarg  pmis ly conta a ni  es rie  s o c f o upm tationa s l t  spe to eb  rac r dei  out. Any  

nevig  erudecorp  thgim  eb  dellac  ta  any po tni  gnirud  a rp o rg a s'm  ucexe t ,noi  ni c ul d gni  by to  reh  
serudecorp  or itse .fl  So em  og od maxe p sel  of rp o rudec al rp o smarg  era  t eh  niL ux eK rne ,l  GIT  ,  

A reS ehcap v a ,re n II ekauQ d I A er n  .a  
 

tcejbO -or p detnei r go r nimma g  
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tcejbO - detneiro  gnimmargorp  )POO(  si  a rp o gnimmarg  arap d mgi  t tah  sesu  "o cejb t "s  –  
atad  serutcurts  sisnoc t gni  fo  ad ta leif ds dna  em t sdoh  to eg t reh  with the ri  ni t care tio sn  – ot  ised g  n  

acilppa t snoi  dna  co retupm  .smargorp  rP o gnimmarg  t seuqinhce  may ni c ul de aef t seru  us ch sa  ad t  a  
artsba ction, taluspacne i ,no  m raludo ity, hpromylop ism, and rehni i at n .ec  ynaM  m  nredo  

rp o gnimmarg  POO troppus won segaugnal  .  
cejbo nA t- detneiro  rp o marg  may t suh  eb  deweiv  sa  a co cell tion of ni t care t gni  jbo ce ts, sa   

o pp o des  ot  t eh  co nevn tio lan  mode ,l  ni  w ih ch a pro marg  si  s ee n sa  a tsil  of t sksa  s( u rb out )seni  t  o  
rep f ro m. nI  ,POO  hcae  tcejbo  si  elbapac  f o  gniviecer  ,segassem  gnissecorp  ,atad  dna   gnidnes  

segassem  ot  ot reh  o cejb t .s  tcejbo hcaE  eb nac  eiv dew  sa  na  pedni e dn e tn  am' c nih e' with a d si t  tcni  
ilibisnopser ro elor t .y  ehT  ca tio sn  (or em" tho )"sd  o  n t eseh  o cejb t era s  close yl  ssa oc ai t de  with t  eh  

bo j .tce  roF  ,elpmaxe  POO  ad t s a t cur t  seru t dne  ot   yrrac' t rieh  o  nw o tarep o ra sr o dnu  wit  h the ( 'm o  r  
ta  sael t ehni" rit" t meh  rf om a ralimis  o tcejb  or .)ssalc  nI  t eh  nevnoc t noi al ,ledom  t eh  ad ta  dna  

repo ati nod atad eht no sno ' t a evah t i  ,thg f lamro  cossa i ta i no  .  
 

lanoitcnuf  p or g immar ng si  a rp o gnimmarg  rap ad mgi  t tah  aert ts co upm tation sa  t eh  eva aul tio  n  
fo  am t eh lacitam  fu cn tio sn  a dn  avoids state dna  um t elba  ad t .a  tI  isahpme z se  t eh  acilppa tion  fo  

cnuf t ,snoi  ni  noc t tsar  ot  eht  evitarepmi  rp o gnimmarg  st ,ely  w ih ch empha zis es cha gn es ni  state  .  
cnuF t lanoi  rp o gnimmarg  sah  its roots ni  adbmal  ca cl ulu ,s  a formal s sy tem d ve elo dep  ni  t  eh  
s0391  ot  sevni t etagi  cnuf t noi  inifed tio ,n  cnuf t noi  acilppa t ,noi  dna  isrucer o .n  ynaM  cnuf t noi a  l  

tarobale sa deweiv eb nac segaugnal gnimmargorp i  eht no sno l suluclac adbma  .  
,ecitcarp nI  t ecnereffid eh  eb t a neew  amehtam t laci  fu cn tio dna n  t eh  n to io  n o a f  f" u cn ti no  "  

desu  ni  evitarepmi  rp o gnimmarg  si  t tah  arepmi t evi  fu cn tio sn  nac  evah  edis  ceffe t ,s  gnignahc  t  eh  
eulav  fo  la r ae dy clac u al t de  co upm tatio .sn  eB c esua  fo  t sih  they la kc  re ref ential t rapsnar enc ,y  i.e  .  

eht  emas  egaugnal  isserpxe on nac  ser u tl  ni  d effi r tne  va ul es ta  reffid e tn  t mi es ped end gni  on t  eh  
st eta  of t eh  e ucex t gni  rp o .marg  ,ylesrevnoC  ni  cnuf t lanoi  co ,ed  t eh  out tup  eulav  of a fu cn tio  n  

sdneped  only on t eh  gra uments t tah  era  tupni  ot  eht  fu cn tio ,n  os  ca gnill  a fu cn tion f eciwt  wit  h  
t eh  emas  lav ue for na  gra ume tn  x w lli  rp o ecud  t eh  sa em  ser u tl  f )x(  htob  .semit  animilE t gni   edis  

ceffe ts nac  ekam  ti  hcum  reisae  to srednu t dna  a dn  erp d tci  t eh  beha iv or of a rp o rg a ,m  w ih ch  si  
k eht fo eno e avitom y tio sn  fo  r t eh  leved po tnem  o f f u cn tio  lan rp o .gnimmarg J cSava r pi t, o en  o  f t  eh  

olpme ylediw tsom y adot segaugnal de y tcnuf setaroprocni , i libapac gnimmargorp lano i  .seit  
 

cigoL  orp gra gnimm  ,si  ni  its rb o tseda  ,esnes  t eh  esu  of am t ameh t ci al lo cig  for co upm t  re  
orp g ar mming. nI  t sih  weiv  of l go ci  pro arg imm n ,g  ihw ch can eb  t decar  ta  el a ts  sa  raf  kcab  a  s  

oJ hn htraCcM ys'  [ 8591 ] ecivda -t reka  proposal, l go ic is u des  as a rup e yl  dec aral t  evi  
atneserper t noi  ,egaugnal  dna  a eht o mer - rp o rev  o m r odel-ge aren t ro  si  u des  sa  t eh  rp o lb em-so revl  .  

ehT  melborp -so gnivl  at ks  si  tilps  eb t neew  t eh  rp o rg a ,remm  ohw  si  pser o isn b el  only for e usn r  gni  
eht  t ur th of rp o smarg  e desserpx  ni  lo cig al for ,m  dna  t eh  t eh o mer - rp o rev  or model-ge aren to  ,r  

 elbisnopser si hcihw f borp gnivlos ro l ltneiciffe sme y.  
 

tatnemelpmI noitacilppA s’elcarO dohteM noi   
MIA  sedivorp  iw th na  ni t arge t de  tes  of temp al t ,se  rp o ,serudec  Po Prew o tni  neserp tatio  ,sn  

,steehsdaerps  dna  tcejorp  snalp  rof  nemelpmi t gni  eht  acilppa t .snoi  MIA  saw  us ch a su ecc ss,  
elcarO  aerc t de  a su tesb  of t eh  temp al t ,se  ca dell  ti  MIA  Advanta ,eg  dna  am de ti  ava li a elb  sa   a  

tcudorp  ot  emotsuc rs dna  rehto  lusnoc t gni  if r sm . S ecni  its ini t lai  re el a ,es  MIA  has eb en re siv e  d  
w semit lareves devorpmi dna i et wen ht m sdohtem dna setalp  .  
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 MIA I xiS a s - teM esahP h  do  
esuaceB  eht  elcarO  PRE  acilppA t snoi  era  soft eraw  modu sel  buy rf om a dnev o ,r  effid r  tne  

mi p nemel tation em tho sd  era  u des  t nah  t eh  t inhce q seu  u des  for suc ot m develo dep  s sy te .sm  AI  M  
am xis sah j p ro h  :sesa  

• noitinifeD  esahp ht gniruD : i  ,esahp s y p uo l orp eht na j  ,tce de bo ssenisub enimret j  ,sevitce  
 eht yfirev dna f libisae ity fo  orp eht j  tce f mil tegdub dna ,ecruoser ,emit nevig ro i st  .  

• epO r anA snoita l esahp sisy ucod sedulcnI : m uqer ssenisub stne i  eht ni spag ,stnemer  
soft eraw  hcihw(  nac  dael  ot  tsuc o azim tio ,)sn  dna  s sy tem ra c ih t ce t eru  riuqer ement .s  luseR ts o  f  
t eh  na a sisyl  hs o dlu  rp o iv de a rp oposal for uf t eru  nisub e ss  rp o ,sessec  a t cinhce al arc ih t ce t  eru  

,ledom  erutcetihcra noitacilppa na  ,ledom  wo sdnuorakr  rof  pa p acil tion ag p ,s  ep rfo ecnamr  t se t  gni  
,sledom  dna  a isnart tion st ar t yge  to argim te ot  t eh  wen  s sy et .sm  nA to reh  t ksa  t tah  nac  eb g ni   ni  

t sih  p esah  si  pam p gni  of agel cy ad ta ot  elcarO  pA pli ac tion sIPA  or o nep  ni t fre a ec s—dat  a  
oc vn sre ion.  

• ngiseD noituloS  sahp e— erc ot desU a  sngised et f os ro l tu i  taht sno m  tee f erutu   
ssenisub  qer u nemeri ts dna  rp o .sessec  ehT  ngised  fo  yo ru  uf t eru  o azinagr tion co sem  a evil  ud r  gni  

ht i tazimotsuc sa esahp s i  dna sno m udo l tarugifnoc e i dezilanif era sno  .  
• esahp dliuB — fo gnitset dna gnidoc ,MIA fo esahp siht gniruD  tazimotsuc ion  ,s  

mecnahne ,stne  ,secafretni  dna  data co isrevn o sn  .sneppah  nI  idda t ,noi  eno  ro  mo er  co nerefn c  e  
moor  olip ts t tse  t eh  ni t arge t de  ne t esirpre  s sy te .m  ehT  ser ults of t eh  bu dli  p esah  hs uo dl  eb   a  

s ssenisub detset ,gnikrow y mets  os l tu i no  .  
• Tr esahp noitisna — hp siht gniruD t ,esa h orp e j maet tce  t sreviled h f e ini  dehs  
so ul t noi  ot  t eh  ent irpre s .e  nE d- resu  t gniniar  a dn  ppus ort, ma gan eme tn  of cha ,egn  a dn  ad t  a  

srevnoc i  era sno maj vitca ro i ht fo seit i esahp s  .  
• esahp noitcudorP — w stratS h t ne h s e y mets  l seog i .ev  poep lacinhceT l w e ot kro  
st iliba ze dna  niam t nia  t eh  s sy t me  u redn  fu ll  t casnar tion lo sda . U sres  a dn  t eh  mi p nemel tatio  n  
t mae  nigeb  a es r sei  of nemenifer ts ot  im n imi ze fnu avo elbar  pmi acts dna  er a ezil  t eh  ub s ni e  ss  
bo j  sevitce i nifed eht ni deifitned iti esahp no .  

 
emelpmI dipaR snoitatn   

nI  t eh  al te s0991  sa  K2Y  ,dehcaorppa  sremotsuc  dednamed  dna  co sn ult gni  if r sm  d csi o  derev  
retsaf  syaw  ot  tnemelpmi  degakcap  erawtfos  .snoi tacilppa  T eh  dipar  mi p mel entation ceb a  em  

elbissop  rof  rec t nia  t sepy  of cus ot .srem  ehT  ve ents t tah  co degrevn  ni  t eh  al te s0991  to rp o  ediv  
tatnemelpmi retsaf i  eht edulcni sno f lo l  :gniwo  

• ynaM  rellams  moc p ina es c uo ld t‘n  a ff o dr  t eh  gib  PRE  rp o cej t. fI  t eh  soft eraw  ve dn o sr   dna  
lusnoc t gni  if r sm  erew  go gni  to lles  to t eh  

 

― elddim  ekram tǁ co inapm e ,s  they dah  t  o  
eved l  po m eiciffe ero n  t m te h sdo  .  

• ynaM  od t smoc  dedeen  a laicnanif  rfni ast cur t ;eru  PRE  pa p acil tio sn  llif ed t eh  ,deen  a dn  ar p  di  
vorp sdohtem noitatnemelpmi i aw eht ded y.  

• ehT  cnuf t ilanoi ty of t eh  soft eraw  rpmi o dev  a lo ,t  ynam  ag ps erew  e animil t ,de  dna  mo  er  
oc m uoc seinap l w tnemelpmi d i  ht f tazimotsuc rewe i sno  .  

• Af ret  the big, co xelpm  oc m seinap  emelpmi n det  their ERP sy ,smets  the  lacipyt  
tatnemelpmi i  emaceb no l uciffid sse lt.  

• fo rebmun ehT  usnoc delliks l p dna stnat or j  tce m ltnacifingis desaercni sregana y  .  
• rehtO  fos t eraw  dnev o sr  st detra  gnigakcap  rperp o demmarg  ni t arge tion po ni ts to t eh  arO c el  

 PRE m udo l se  .  
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dipaR  atnemelpmi t snoi  fo suc  on eviled r gni  a denifederp  tes  of fu cn tio ilan t .y  A key tes  of  
ssenisub  sessecorp  si  dellatsni  ni  a st dradna  yaw  ot  arelecca te t eh  mi p mel entation sc deh u el  .  

esehT  rp o cej ts tifeneb  rf o  m t eh  u es  o cerp f o ugifn r de  modu sel  dna  derp e denif  ssenisub  rp o  .sessec  
You teg  ot  esuer  t eh  na a sisyl  dna  ni t arge tion t se t gni  rf om ot reh  mi plementatio ,sn  a dn  you rga e  e  
ot  ag lla erongi ps by mod gniyfi  yo ru  bu ssenis  ot  tif  t eh  soft .eraw  T ,yllacipy  ne eht t pre r  esi w lli   eb  
lla o dew  so em  control o rev  key ed c isi o sn  us ch as t eh  struct eru  of t eh  c trah  of cca o nu t .s  Fixe  d  

tes era stegdub  f tcudorp ,gniniart ro i  atad dna ,troppus no c srevno i mil a( sno i a det m fo tnuo   .)atad  
 

snoitatnemelpmI desahP   
desahP  nemelpmi tatio sn  kees  to kaerb  pu  t eh  krow  of na  PRE  mi plementation rp o cej t  .  

 sihT t qinhce u nac e   ekam t eh  s sy t me  mo er  ma an ge elba  a dn  ecuder  r ,sksi  a dn  costs ni  so  em c sa e  ,s  
ot  t eh  ent .esirpre  nI  t eh  im d- ,s0991  4 or 5 saw  abo tu  t eh  mixam um nu rebm  of pa p il catio  n  

seludom  taht  co dlu  eb  al u dehcn  ni to rp o cud tion ta  o en  t .emi  fI  uoy  thguob   21 or 31  acilppa tio  ,sn  
ereht  dluow  eb  a nanif c lai  esahp  t ah t wo dlu  eb  fo ll o dew  yb  pha ses  for t eh  d si rt ubi tion a  dn  

gnirutcafunam  acilppa t .snoi  sA  noitatnemelpmi  t seuqinhce  rpmi o dev  a dn  K2Y  serusserp  werg   ni  
eht  ,s0991 etal  dna erom  s seinapmoc erom t ra t gnihcnual de  mo ts  o  f t rieh  pa p acil tio ta sn  t eh  sa  em  

tim .e  ihT s em thod emaceb  kno nw  as t eh  ib g-ba gn  pa pro .hca  No ,w  hcae  co pm a yn  se cel ts  a  
b ro desahp ig-  no desab hcaorppa gnab i laudividni st  uqer i  .stnemer  

rehtonA  hcaorppa  ot  gnisahp  nac  eb  emplo dey  yb  co pm a in es with bu ssenis  u in ts  ta  
lum t elpi  .setis  iW th t sih  t nhce ,euqi  o en  ssenisub  tinu  si  desu  as a temp al t ,e  dna  a ll  pa p acil tio  sn  

era  co yletelpm  mi p nemel t de  ni  na  initial p esah  sal t gni  10– 41  mont .sh  ,nehT  rehto  is t  se  
tnemelpmi  t eh  acilppa t snoi  ni  c oo ik e- uc tt re  fa ihs o .n  ehT  eikooc - uc tt re  sesahp  era  fo desuc  o  n  

dne -u res  gniniart  dna  t eh  d secnereffi  t tah  a is te sah  rf om t eh  otorp t epy  is t .e  ehT  c oo ik e- uc tt  re  
hp a es  can eb  sa  hs o tr  sa  9– 21  ,skeew  a dn  the es  p ah s se  ac n eb  cond cu t de  ta  reves al is et  s  

umis l lsuoenat y. roF  ruoy  ,ecnerefer  ew  detapicitrap  ni  na  tneiciffe  cejorp t erehw  31  acil ppa t  snoi  
erew  gib detnemelpmi  ba gn –st ely  ta yluJ ni  t eh  ogacihC  is te aft re  ba o tu  8 mont w sh o .kr  is A te  ni  

aisyalaM  tnew  evil  ni  .rebotcO  ehT  dnalerI  is te st ra t de  pu  ni  Nove rebm . retfA  a diloh ay  ,kaerb  
eht  At atnal  ssenisub  tinu  tnew  evil  ni  aurbeF r ,y  dna  t eh  lanif  is te ni  anihC  st ra t de  gnisu  t  eh  

acilppa t snoi  ni  .lirpA  nemelpmI t gni  t acilppa neetrih tion modu sel  ta  evif  is t se  ni  fo ru  co nu t seir   ni  
 neetxis month sserpmi ytterp saw s i ev  .  

dutS esaC i I gnitartsullI se m tatnemelp i  seuqinhceT no  
Some carp t laci  maxe p sel  rf om t eh  er al wor dl  im g th  he pl  to sulli t ar te so em  of t eh  pr ni ciples a  dn  

seuqinhcet  fo  av r suoi  soft eraw  mi plementation metho .sd  esehT  esac  seiduts  era  co pm o is t se  rf o  m  
tatnemelpmi 06 tuoba i orp no j 9 tsap eht gnirud devresbo evah ew stce  y srae  .  

 
B gi  seinapmoc  oft ne  evah  a ho elbirr  t emi  re os gnivl  ussi es a dn  ed c gnidi  on co arugifn tio  n  

emarap t sre  esuaceb  t ereh  si  os  um ch money ni ov devl  a dn  each of ma yn  is t se  thgim  tnaw   ot  
isiced lortnoc o sn  ba o tu  tahw  ti  co sredisn  its crit ci al us c ssec  caf to .sr  For maxe p ,el  ew  o ecn  s wa   a  

egral  company eugra  for o rev  t ow  mont sh  a tuob  t eh  c trah  of acco nu ts st cur tu ,er  elihw  eight  
stnatlusnoc  rf om t ow  co sn ult gni  if r sm  t deir  to eerefer  ma o gn  t eh  uef d gni  o arep t gni  u in ts  .  

rehtonA  egral  co ynapm  derobal  rof  mo er  ht na  xis  shtnom  ot  yfinu  a re tsam  remotsuc  tsil  rof   a  
yrtne redro dezilartneced dna selbaviecer dezilartnec  sy ets m.  

isnarT t noi  ca t ivi t sei  ta  egral  co seinapm  deen  eps c lai  a tt ne tio .n  gniniarT  dne  sresu  nac   eb  
a sigol t laci  nellahc ge a dn  can qer u eri  co redisn a elb  pla .gninn  For maxe p ,el  fi  you ha ev  008  u res s  
ot  niart  dna  hcae  u res  sdeen  an a egarev  of t eerh  cla ss es of t ow  ho sru  hcae  a dn  you ha ev  o  en  

mo ,htn  woh  dna smoorssalc ynam  sni t srotcur  od  you ?deen  nA ot reh  maxe p el  si  t tah  load gni  ad t  a  
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rf om a agel cy s sy t me  can eb  a rp o lb em. fI  uoy  evah  eno  illim on suc ot srem  to lo da  ni to  elcarO  
selbaviecer  ta  t eh  ar te of h/000,5 o ru  a dn  t eh  ad ta esab  ad im n si t tar or lla ows you to lo da  02  hou  sr  

ad rep y  , y 01 a evah uo - ksat yad .  
esuaceB  they neps d eguh  oma unts of money on the ri  PRE  s sy te ,sm  many gib  co pm a in e  s  

try ot  opt ezimi  t eh  s sy te sm  a dn  pac t eru  eps c cifi  ret snru  on t eh  vni estment. ,revewoH  emos t  semi  
seinapmoc  eb nac  ylbidercni  isnesni t evi  dna  cnu o ro d ani t de  sa  the  y tr ot y  ekam  money rf o  m the ri   

PRE  soft .eraw  For maxe p ,el  o en  nisub e ss  a nn o decnu  ta  t eh  nigeb n gni  of a rp o tcej  t tah  t  eh  
stnuocca  pa elbay  raped t tnem  wo dlu  eb  tuc  rf om 50– 71  emplo ey es sa  soon sa  t eh  s sy tem  tnew  

li .ev  onA t reh  ynapmoc  dediced  to nec t ilar ze ba o tu  03  cca o nu t gni  is t se  ni to o en  derahs  es r  eciv  
nec t re  dna  desivda  tuoba  06  cca o nu t na ts t tah  they wou dl  lo es  the ri  jo sb  ni  abo tu  a .raey  eS v  lare  

pme 06 eht fo loy sop dereffo erew see iti tatnemelpmi PRE eht no sno i aet no m  .  
 

llamS  co seinapm   evah ot reh  rp o smelb  whe aerc n t gni  an mi plementatio  n tea .m  isaccO o  eht ,yllan  
llams  co ynapm  t seir  to tup  elc r ci al emplo ey es on t eh  team a dn  they ha ev  rp o lb e sm  with issu  e  

ser o ul tion or so em  of t eh  PRE  co pecn t .s  nI  na o reht  ,esac  o en  ms a ll  co pm a yn  did t‘n  aerc te t  eh  
isop t noi  of tcejorp  .reganam  hcaE  ed rap t tnem  wo dekr  on its o nw  mo selud  a dn  igno er d t  eh  

argetni t noi  po ,stni  t se t ,gni  dna  qer u ri e nem ts of ot reh  .sresu  hW en Y2K aed d nil es fo decr  the  
metsys  rats t ,pu  luser ts erew  d sasi tro su  iw th a co ts  tcapmi  t tah  do delbu  t eh  co ts  of t eh  ent  eri  

orp j tce .  
ejorP ta srebmem maet tc  c llams o s seinapm o em t  drah a evah semi t aler emi t  tsoc eht ot gni  

fo  eht  mi p nemel tatio .n  eW  o ecn  wo dekr  with a co pm a yn  w ereh  t eh  rp o tcej  ma regan  ohw(   saw  
osla  t eh  esabatad  sinimda t )rotar  desivda  em  nihtiw  t eh  if r ts  ho ru  of o ru  eem t gni  th ta  eh  tho  thgu  

lusnoc t gni  segrahc  fo  3$ / unim te erew  out egar o ,su  dna  eh  c uo ld t‘n  ar ti no a il ze how ew  c uo  dl  
ylbissop  ekam  hcus  a contr ubi tio .n  eW  deerga  a tnatlusnoc  dluoc  not co ubirtn te 3$  ni  eulav  ae c  h  

dna  eve ry unim te ot  sih  rp o .tcej  ,revewoH  hw en I dlot  mih  ew  wo dlu  eb  a elb  ot  evas   mih  
keew/000,01$  dna  ekam  t eh  d ecnereffi  eb t neew  su ssecc  a dn  ,eruliaf  eh  er a il z de  ew  hs uo dl  teg   ot  

row k. 
esuaceB  eht  llams  co ynapm  thgim  eb  aler t evi ly mis p el  to mi pleme tn  dna  t eh  tec cinh a  l  

st ffa  thgim  eb  epxeni r decnei  with t eh  ad t esaba  dna  soft ,eraw  ti  si  po iss b el  t tah  t eh  t cinhce al sta  ff  
w lli  eb  on t eh  crit ci al path o  f t eh  rp o cej t. fI  t eh  ad t esaba  ad im n si t tar or t‘nac  le nra  how ot  nah d  el  
t eh  cudorp t noi  esabatad  yb  eht  emit  eht  sresu  era  aer dy ot  og  ,evil  you thgim  deen  ot  erih  so  em  
t pme o yrar  pleh  to elbane  t eh  u sres  to peek  ot  eht  sc deh u .el  nI  da ditio ,n  ew  oft ne  s ee  smal  l  
co seinapm  with ju ts  a elgnis  ad t esaba  ad im n si t rotar  ohw  thgim  eb  work gni  06  or mo er  hou sr   rep  

eew k. hT ey leef  they can ffa o dr  ot  evah  mo er  sABD  sa  employe ,se  tub  they do t‘n  nk ow how t  o  
hsilbatse  eht  r thgi  ar t oi  fo  ppus o tr  st ffa  to resu  qer u ri ements. esehT  compa sein  can nrub  o tu   a  
uq ABD i laed ot evah neht dna ylkc  wi borp eht ht l me  fo  per l liks tnatropmi na gnica l  .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 


