
�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

6WDWLF YHULILFDWLRQ

X 9HULI\LQJ WKH FRQIRUPDQFH RI D

VRIWZDUH V\VWHP DQG LWV

VSHFLILFDWLRQ ZLWKRXW H[HFXWLQJ

WKH FRGH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

2EMHFWLYHV

X 7R GLVFXVV WKH FRVW�HIIHFWLYHQHVV RI VWDWLF

YHULILFDWLRQ

X 7R GHVFULEH WKH SURJUDP LQVSHFWLRQ SURFHVV

X 7R LOOXVWUDWH D PDWKHPDWLFDO DSSURDFK WR SURJUDP

YHULILFDWLRQ

X 7R VKRZ KRZ VWDWLF DQDO\VLV WRROV PD\ EH XVHG

X 7R GHVFULEH WKH &OHDQURRP VRIWZDUH GHYHORSPHQW

SURFHVV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

7RSLFV FRYHUHG

X 3URJUDP LQVSHFWLRQ

X 0DWKHPDWLFDOO\�EDVHG YHULILFDWLRQ

X 6WDWLF DQDO\VLV WRROV

X &OHDQURRP VRIWZDUH GHYHORSPHQW

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

6WDWLF YHULILFDWLRQ
X ,QYROYHV DQDO\VHV RI VRXUFH WH[W E\ KXPDQV RU

VRIWZDUH

X &DQ EH FDUULHG RXW RQ $1< GRFXPHQWV SURGXFHG

DV SDUW RI WKH VRIWZDUH SURFHVV

X 'LVFRYHUV HUURUV HDUO\ LQ WKH VRIWZDUH SURFHVV

X 8VXDOO\ PRUH FRVW�HIIHFWLYH WKDQ WHVWLQJ IRU

GHIHFW GHWHFWLRQ DW WKH XQLW DQG PRGXOH OHYHO

X $OORZV GHIHFW GHWHFWLRQ WR EH FRPELQHG ZLWK

RWKHU TXDOLW\ FKHFNV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

6WDWLF YHULILFDWLRQ HIIHFWLYHQHVV

X 0RUH WKDQ ��� RI SURJUDP HUURUV FDQ EH

GHWHFWHG E\ LQIRUPDO SURJUDP LQVSHFWLRQV

X 0RUH WKDQ ��� RI SURJUDP HUURUV PD\ EH

GHWHFWDEOH XVLQJ PRUH ULJRURXV

PDWKHPDWLFDO SURJUDP YHULILFDWLRQ

X 7KH HUURU GHWHFWLRQ SURFHVV LV QRW

FRQIXVHG E\ WKH H[LVWHQFH RI SUHYLRXV

HUURUV

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

3URJUDP LQVSHFWLRQV

X )RUPDOLVHG DSSURDFK WR GRFXPHQW UHYLHZV

X ,QWHQGHG H[SOLFLWO\ IRU GHIHFW '(7(&7,21

�QRW FRUUHFWLRQ�

X 'HIHFWV PD\ EH ORJLFDO HUURUV� DQRPDOLHV LQ

WKH FRGH WKDW PLJKW LQGLFDWH DQ HUURQHRXV

FRQGLWLRQ �H�J� DQ XQLQLWLDOLVHG YDULDEOH� RU

QRQ�FRPSOLDQFH ZLWK VWDQGDUGV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

,QVSHFWLRQ SUH�FRQGLWLRQV

X $ SUHFLVH VSHFLILFDWLRQ PXVW EH DYDLODEOH

X 7HDP PHPEHUV PXVW EH IDPLOLDU ZLWK WKH

RUJDQLVDWLRQ VWDQGDUGV

X 6\QWDFWLFDOO\ FRUUHFW FRGH PXVW EH DYDLODEOH

X $Q HUURU FKHFNOLVW VKRXOG EH SUHSDUHG

X 0DQDJHPHQW PXVW DFFHSW WKDW LQVSHFWLRQ ZLOO

LQFUHDVH FRVWV HDUO\ LQ WKH VRIWZDUH SURFHVV

X 0DQDJHPHQW PXVW QRW XVH LQVSHFWLRQV IRU VWDII

DSSUDLVDO

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

7KH LQVSHFWLRQ SURFHVV

,QVSHFWLRQ
PHHWLQJ

,QGLYLGXDO
SUHSDUDWLRQ

2YHUYLHZ

3ODQQLQJ

5HZRUN

)ROORZ�XS



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH �

,QVSHFWLRQ SURFHGXUH
X 6\VWHP RYHUYLHZ SUHVHQWHG WR LQVSHFWLRQ WHDP

X &RGH DQG DVVRFLDWHG GRFXPHQWV DUH

GLVWULEXWHG WR LQVSHFWLRQ WHDP LQ DGYDQFH

X ,QVSHFWLRQ WDNHV SODFH DQG GLVFRYHUHG HUURUV

DUH QRWHG

X 0RGLILFDWLRQV DUH PDGH WR UHSDLU GLVFRYHUHG

HUURUV

X 5H�LQVSHFWLRQ PD\ RU PD\ QRW EH UHTXLUHG

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

,QVSHFWLRQ WHDPV

X 0DGH XS RI DW OHDVW � PHPEHUV

X $XWKRU RI WKH FRGH EHLQJ LQVSHFWHG

X 5HDGHU ZKR UHDGV WKH FRGH WR WKH WHDP

X ,QVSHFWRU ZKR ILQGV HUURUV� RPLVVLRQV DQG

LQFRQVLVWHQFLHV

X 0RGHUDWRU ZKR FKDLUV WKH PHHWLQJ DQG QRWHV

GLVFRYHUHG HUURUV

X 2WKHU UROHV DUH 6FULEH DQG &KLHI PRGHUDWRU



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

,QVSHFWLRQ UDWH

X ��� VWDWHPHQWV�KRXU GXULQJ RYHUYLHZ

X ��� VRXUFH VWDWHPHQW�KRXU GXULQJ

LQGLYLGXDO SUHSDUDWLRQ

X ������ VWDWHPHQWV�KRXU FDQ EH LQVSHFWHG

X ,QVSHFWLRQ LV WKHUHIRUH DQ H[SHQVLYH

SURFHVV

X ,QVSHFWLQJ ��� OLQHV FRVWV DERXW ��

PDQ�KRXUV HIIRUW  �����

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

,QVSHFWLRQ FKHFNOLVWV

X &KHFNOLVW RI FRPPRQ HUURUV VKRXOG EH

XVHG WR GULYH WKH LQVSHFWLRQ

X (UURU FKHFNOLVW LV SURJUDPPLQJ ODQJXDJH

GHSHQGHQW

X 7KH 
ZHDNHU
 WKH W\SH FKHFNLQJ� WKH ODUJHU

WKH FKHFNOLVW

X ([DPSOHV� ,QLWLDOLVDWLRQ� &RQVWDQW QDPLQJ�

ORRS WHUPLQDWLRQ� DUUD\ ERXQGV� HWF�



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

,QVSHFWLRQ FKHFNV

X 5HSODFH ZLWK SRUWUDLW VOLGH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

0DWKHPDWLFDOO\�EDVHG YHULILFDWLRQ

X 9HULILFDWLRQ LV EDVHG RQ PDWKHPDWLFDO

DUJXPHQWV ZKLFK GHPRQVWUDWH WKDW D

SURJUDP LV FRQVLVWHQW ZLWK LWV

VSHFLILFDWLRQ

X 3URJUDPPLQJ ODQJXDJH VHPDQWLFV PXVW

EH IRUPDOO\ GHILQHG

X 7KH SURJUDP PXVW EH IRUPDOO\ VSHFLILHG



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

3URJUDP SURYLQJ

X 5LJRURXV PDWKHPDWLFDO SURRIV WKDW D SURJUDP

PHHWV LWV VSHFLILFDWLRQ DUH ORQJ DQG GLIILFXOW WR

SURGXFH

X 6RPH SURJUDPV FDQQRW EH SURYHG EHFDXVH WKH\

XVH FRQVWUXFWV VXFK DV LQWHUUXSWV� 7KHVH PD\ EH

QHFHVVDU\ IRU UHDO�WLPH SHUIRUPDQFH

X 7KH FRVW RI GHYHORSLQJ D SURJUDP SURRI LV VR

KLJK WKDW LW LV QRW SUDFWLFDO WR XVH WKLV WHFKQLTXH

LQ WKH YDVW PDMRULW\ RI VRIWZDUH SURMHFWV

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

3URJUDP YHULILFDWLRQ DUJXPHQWV

X /HVV IRUPDO� PDWKHPDWLFDO DUJXPHQWV

FDQ LQFUHDVH FRQILGHQFH LQ D SURJUDP
V

FRQIRUPDQFH WR LWV VSHFLILFDWLRQ

X 0XVW GHPRQVWUDWH WKDW D SURJUDP

FRQIRUPV WR LWV VSHFLILFDWLRQ

X 0XVW GHPRQVWUDWH WKDW D SURJUDP ZLOO

WHUPLQDWH



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

$[LRPDWLF DSSURDFK

X 'HILQH SUH DQG SRVW FRQGLWLRQV IRU WKH

SURJUDP RU URXWLQH

X 'HPRQVWUDWH E\ ORJLFDO DUJXPHQW WKDW

WKH DSSOLFDWLRQ RI WKH FRGH ORJLFDOO\

OHDGV IURP WKH SUH WR WKH SRVW�FRQGLWLRQ

X 'HPRQVWUDWH WKDW WKH SURJUDP ZLOO

DOZD\V WHUPLQDWH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

%LQDU\ VHDUFK VSHFLILFDWLRQ

procedure  Binary_search (Key : ELEM ; T: ELEM_ARRAY;
Found : in out BOOLEAN; L: in out ELEM_INDEX) ;

Pre-condition
T’LAST - T’FIRST >= 0 and  

for_all  i, T’FIRST <= i <= T’LAST-1, T (i) <= T (i + 1)

Post-condition
  ( Found and  T (L) = Key)  or  
  ( not  Found and  not  (exists  i, T’FIRST <= i <= T’LAST, T (i) = Key ))



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

%LQDU\ VHDUFK SURFHGXUH �

procedure  Binary_search (Key: ELEM ; T: ELEM_ARRAY ;
 Found: in out  BOOLEAN ; L: in out  ELEM_INDEX ) is

--  Pre: T’LAST - T’FIRST > 0 and 
--  for_al l i, T’FIRST <= i <= T’LAST-1, T (i) <= T (i + 1)

 Bott : ELEM_INDEX := T’FIRST;
 Top : ELEM_INDEX := T’LAST ;
 Mid : ELEM_INDEX;
begin
  L := ( T’FIRST + T’LAST ) mod 2;
  Found := T( L ) = Key;
 -- loop invariant
 -- 1. Found and T(L) = Key or 

--   not  Found and  not  Key in T(T’FIRST..Bott-1, Top+1..T’LAST)

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

%LQDU\ VHDUFK SURFHGXUH �

while  Bott <= Top and no t Found loop
  Mid := (Top + Bott) / 2;
  if  T( Mid ) = Key then
    Found := true;
    L := Mid;
  --  2. Key = T(Mid) and  Found
  elsif  T( Mid ) < Key then
    --  3. not Key in T(T’FIRST..Mid)
    Bott := Mid + 1;
  --  4. not  Key in  T(T’FIRST..Bott-1)
   else
    --  5. not  Key in  T( Mid..T’LAST )
    Top := Mid - 1;
  --  6. not  Key in  T(Top+1..T’LAST)
  end if ;
  end loop ;
--  Post : Found and  T (L) = Key or  
-- ( not  Found and not  (exists  i, T’FIRST <= i <= T’LAST, T (i) = Key ))
end  Binary_search;



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

7HUPLQDWLRQ DUJXPHQW

X :KLOH ORRS WHUPLQDWHV LI )RXQG RU %RWW ! 7RS

X ,I DQ HOHPHQW  NH\ H[LVWV� )RXQG LV VHW WUXH

X ,Q D ORRS H[HFXWLRQ HLWKHU )RXQG LV VHW WUXH�

%RWW LV LQFUHDVHG RU 7RS LV GHFUHDVHG

X $V 7RS ! %RWW LQLWLDOO\� WKH HIIHFW RI ORRS

H[HFXWLRQ �LI )RXQG LV IDOVH� ZLOO DOZD\V PHDQ

WKDW HYHQWXDOO\ 7RS�%RWW ZLOO EHFRPH QHJDWLYH

VR %RWW ! 7RS DQG WKH ORRS ZLOO WHUPLQDWH

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

&RUUHFWQHVV DUJXPHQW
X /RRS LQYDULDQW VWDWHV WKDW .H\ GRHV QRW OLH LQ

WKH SRUWLRQ RI WKH DUUD\ ZKLFK KDV EHHQ

H[DPLQHG RU WKH YDOXH DW WKH PLG�SRLQW RI WKH

DUUD\ PDWFKHV .H\� 7UXH RQ HQWU\ WR WKH ORRS

DV QRQH RI WKH DUUD\ KDV EHHQ H[DPLQHG�

X $VVHUWLRQ � IROORZV EHFDXVH RI WKH VXFFHVVIXO

WHVW .H\  0LG

X $VVHUWLRQ � IROORZV EHFDXVH WKH DUUD\ LV

RUGHUHG� ,I 7 �0LG� � .H\ DOO YDOXHV XS WR 7

�0LG� PXVW DOVR EH OHVV WKDQ WKH NH\



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

&RUUHFWQHVV DUJXPHQW

X $VVHUWLRQ � IROORZV E\ VXEVWLWXWLQJ %RWW�� IRU

0LG

X $VVHUWLRQV � DQG �� 6LPLODU DUJXPHQW WR � DQG �

X $IWHU ORRS H[HFXWLRQ� HLWKHU WKH NH\ KDV EHHQ

IRXQG RU WKHUH LV QR YDOXH LQ WKH DUUD\ ZKLFK KDV

EHHQ VHDUFKHG ZKLFK PDWFKHV WKH NH\� +RZHYHU�

%RWW ! 7RS VR DOO WKH DUUD\ KDV EHHQ VHDUFKHG

X 7KHUHIRUH� WKH ELQDU\ VHDUFK URXWLQH FRGH

FRQIRUPV WR LWV VSHFLILFDWLRQ

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

6WDWLF DQDO\VLV WRROV

X 6RIWZDUH WRROV IRU VRXUFH WH[W SURFHVVLQJ

X 7U\ WR GLVFRYHU SRWHQWLDOO\ HUURQHRXV

FRQGLWLRQV LQ D SURJUDP DQG EULQJ WKHVH WR WKH

DWWHQWLRQ RI WKH 9 	 9 WHDP

X 9HU\ HIIHFWLYH DV DQ DLG WR LQVSHFWLRQV� $

VXSSOHPHQW WR EXW QRW D UHSODFHPHQW IRU

LQVSHFWLRQV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

6WDWLF DQDO\VLV FKHFNV
)DXOW FODVV 6WDWLF DQDO\VLV FKHFN

'DWD IDXOWV 9DULDEOHV XVHG EHIRUH LQLWLDOLVDWLRQ
9DULDEOHV GHFODUHG EXW QHYHU XVHG
9DULDEOHV DVVLJQHG WZLFH EXW QHYHU XVHG

EHWZHHQ DVVLJQPHQWV
3RVVLEOH DUUD\ ERXQG YLRODWLRQV
8QGHFODUHG YDULDEOHV

&RQWURO IDXOWV 8QUHDFKDEOH FRGH
8QFRQGLWLRQDO EUDQFKHV LQWR ORRSV

,QSXW�RXWSXW IDXOWV 9DULDEOHV RXWSXW WZLFH ZLWK QR LQWHUYHQLQJ
DVVLJQPHQW

,QWHUIDFH IDXOWV 3DUDPHWHU W\SH PLVPDWFKHV
3DUDPHWHU QXPEHU PLVPDWFKHV
1RQ�XVDJH RI WKH UHVXOWV RI IXQFWLRQV

8QFDOOHG IXQFWLRQV DQG SURFHGXUHV

6WRUDJH PDQDJHPHQW
IDXOWV

8QDVVLJQHG SRLQWHUV
3RLQWHU DULWKPHWLF

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

6WDJHV RI VWDWLF DQDO\VLV

X &RQWURO IORZ DQDO\VLV� &KHFNV IRU ORRSV ZLWK

PXOWLSOH H[LW RU HQWU\ SRLQWV� ILQGV

XQUHDFKDEOH FRGH� HWF�

X 'DWD XVH DQDO\VLV� 'HWHFWV XQLQLWLDOLVHG

YDULDEOHV� YDULDEOHV ZULWWHQ WZLFH ZLWKRXW DQ

LQWHUYHQLQJ DVVLJQPHQW� YDULDEOHV ZKLFK DUH

GHFODUHG EXW QHYHU XVHG� HWF�

X ,QWHUIDFH DQDO\VLV� &KHFNV WKH FRQVLVWHQF\ RI

URXWLQH DQG SURFHGXUH GHFODUDWLRQV DQG WKHLU

XVH



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

6WDJHV RI VWDWLF DQDO\VLV
X ,QIRUPDWLRQ IORZ DQDO\VLV� ,GHQWLILHV WKH

GHSHQGHQFLHV RI RXWSXW YDULDEOHV� 'RHV QRW GHWHFW

DQRPDOLHV LWVHOI EXW KLJKOLJKWV LQIRUPDWLRQ IRU FRGH

LQVSHFWLRQ RU UHYLHZ

X 3DWK DQDO\VLV� ,GHQWLILHV SDWKV WKURXJK WKH SURJUDP

DQG VHWV RXW WKH VWDWHPHQWV H[HFXWHG LQ WKDW SDWK�

$JDLQ� SRWHQWLDOO\ XVHIXO LQ WKH UHYLHZ SURFHVV

X %RWK WKHVH VWDJHV JHQHUDWH YDVW DPRXQWV RI

LQIRUPDWLRQ� 0XVW EH XVHG ZLWK FDUH�

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

/,17 VWDWLF DQDO\VLV

X 5HSODFH ZLWK SRUWUDLW VOLGH



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X 7KH QDPH LV GHULYHG IURP WKH 
&OHDQURRP


SURFHVV LQ VHPLFRQGXFWRU IDEULFDWLRQ� 7KH

SKLORVRSK\ LV GHIHFW DYRLGDQFH UDWKHU WKDQ

GHIHFW UHPRYDO

X 6RIWZDUH GHYHORSPHQW SURFHVV EDVHG RQ�
� ,QFUHPHQWDO GHYHORSPHQW

� )RUPDO VSHFLILFDWLRQ�

� 6WDWLF YHULILFDWLRQ XVLQJ FRUUHFWQHVV DUJXPHQWV

� 6WDWLVWLFDO WHVWLQJ WR GHWHUPLQH SURJUDP UHOLDELOLW\�

&OHDQURRP VRIWZDUH GHYHORSPHQW

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

7KH &OHDQURRP SURFHVV

&RQVWUXFW
VWUXFWXUHG

SURJUDP

'HILQH
VRIWZDUH

LQFUHPHQWV

)RUPDOO\
YHULI\

FRGH

,QWHJUDWH
LQFUHPHQW

)RUPDOO\

VSHFLI\
V\VWHP

'HYHORS
RSHUDWLRQDO

SURIL OH
'HVLJQ

VWDWLVWLFDO
WHV WV

7HVW

LQWHJUDWHG
V\VWHP

(UURU UHZRUN



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

,QFUHPHQWDO GHYHORSPHQW

)RUPDO
VSHFLILFDWLRQ

'HYHORS V�Z
LQFUHPHQW

(VWDEOLVK
UHUTXLUHPHQWV

'HOLYHU
VRIWZDUH

)UR]HQ

VSHFLILFDWLRQ

5HTXLU HPHQWV FKDQJH UHTXHVW

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X 6SHFLILFDWLRQ WHDP� 5HVSRQVLEOH IRU GHYHORSLQJ DQG

PDLQWDLQLQJ WKH V\VWHP VSHFLILFDWLRQ

X 'HYHORSPHQW WHDP� 5HVSRQVLEOH IRU

GHYHORSLQJ DQG YHULI\LQJ WKH VRIWZDUH� 7KH

VRIWZDUH LV 127 H[HFXWHG RU HYHQ FRPSLOHG GXULQJ

WKLV SURFHVV

X &HUWLILFDWLRQ WHDP� 5HVSRQVLEOH IRU GHYHORSLQJ D VHW

RI VWDWLVWLFDO WHVWV WR H[HUFLVH WKH VRIWZDUH DIWHU

GHYHORSPHQW� 5HOLDELOLW\ JURZWK PRGHOV XVHG WR

GHWHUPLQH ZKHQ UHOLDELOLW\ LV DFFHSWDEOH

&OHDQURRP SURFHVV WHDPV



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

X 5HVXOWV LQ ,%0 KDYH EHHQ YHU\ LPSUHVVLYH ZLWK

IHZ GLVFRYHUHG IDXOWV LQ GHOLYHUHG V\VWHPV

X ,QGHSHQGHQW DVVHVVPHQW VKRZV WKDW WKH SURFHVV LV

QR PRUH H[SHQVLYH WKDQ RWKHU DSSURDFKHV

X )HZHU HUURUV WKDQ LQ D 
WUDGLWLRQDO
 GHYHORSPHQW

SURFHVV

X 1RW FOHDU KRZ WKLV DSSURDFK FDQ EH WUDQVIHUUHG WR

DQ HQYLURQPHQW ZLWK OHVV VNLOOHG RU OHVV KLJKO\

PRWLYDWHG HQJLQHHUV

&OHDQURRP SURFHVV HYDOXDWLRQ

�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

.H\ SRLQWV

X 6WDWLF YHULILFDWLRQ LV EDVHG RQ VRXUFH FRGH

DQDO\VLV� &RPSOHPHQWV UDWKHU WKDQ UHSODFHV

SURJUDP WHVWLQJ

X 3URJUDP LQVSHFWLRQV DUH YHU\ HIIHFWLYH LQ

GLVFRYHULQJ HUURUV

X 0DWKHPDWLFDO YHULILFDWLRQ LQYROYHV PDNLQJ

ORJLFDO DUJXPHQWV DERXW SURJUDP FRUUHFWQHVV

X 7KH D[LRPDWLF DSSURDFK WR YHULILFDWLRQ DUJXHV

FRUUHFWQHVV IURP D SUH WR D SRVW FRQGLWLRQ



�,DQ 6RPPHUYLOOH ���� 6RIWZDUH (QJLQHHULQJ� �WK HGLWLRQ� &KDSWHU �� 6OLGH ��

.H\ SRLQWV

X 6WDWLF DQDO\VLV WRROV FDQ GLVFRYHU SURJUDP

DQRPDOLHV ZKLFK PD\ EH DQ LQGLFDWLRQ RI IDXOWV LQ

WKH FRGH

X 7KH &OHDQURRP GHYHORSPHQW SURFHVV GHSHQGV RQ

LQFUHPHQWDO GHYHORSPHQW� VWDWLF YHULILFDWLRQ DQG

VWDWLVWLFDO WHVWLQJ


