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(Add_Column Legend: C-check-point. T-telemetry. M-mission data)

Symbol Description Units Dest Add Dimension Array Type Byles
Viess measurement validity flag n‘a ADS T 2 integer 1
0 indicates no meas. FMS
Zindicates 2 meas (X & ) ... Deleted: 1indicates
Zess residuals ADS, & 3 2 2x1 float 4 i1
FMS
Hess sensitivity matrix ADS T 2z 2x3 float 4
FMS
Tess Measurement variances rad? ADS, T 2 1 Float 4
FMS
CSS_HealthWord Error and Health Status n‘a ADR h ) 1 unsigned 4
integer
Internal Outputs
Table 51.
Fault Detection Requirements:
Ermor: TBD
Criteria: TBD
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™G "EL( 5 - B ) &M 1 &0 (

BUS3 1 )8 S 3R 1 ;% 3$4E3 $ ). 1™ )™ W) His
BIS (S ") &) B (IS D) MISRHIT (3 REHI (U oS8T L(HS(™ %)3S $e % ™3 (S
L E R T S T T TN C I LS R T € I G K IR W= A AR ¢
KB HY T US3S & T HIS HS G ES( KSFES WM L1 STHIS &3 ST SRR hiS( T <
CORS™H8 &( ,. & .16 SCISS- 200 HHIS3 (3. $*8" ¥ "8 ) &d$™ ;SR *H$ (" "
o ASHS (ST " )" $6h C(UTHISESH(S T U9) &b y<HIST S $70.4 ;'(S NS+ $3

30U ) # Mot S EMR(3 RS R KL T# T

# OH8" & 15 ;") THE8T % 5 0 "1
"E. "E.
/M AT 8 - . /M AT/ ® - .
/1 1 ? 8
1 &0 "$ 18" 1 &0 "$
SHoh [ | & "
. 0 "0
E E
/M AT/ 8 - . /M AT/ % -
) (S 13 B? 1
1 &0 "$ 18" 1 &0 J &
SHoh @ S0 |
. 0 "0




EQ

UL QIS (LB 1 GS T TY3TET AR ) # 0 TTHIS W )
BIS(3*$%: 1$ & 8" * S ) "HS $( &< THSS W (3 TV’
1$ .6 JS3H $< <. S (IS B EHIS) b (B3 U &3 E$ v HIS 4K R 3 <L U§E:
LIS (LA BBH 5T S & (3 %FT 8MS A % UOISTISHS T < % )
TR QI T R Y S [0
P HEE S FUSHS) 8 HESREN3T §) (R K S )HS e
$U SR LR M3 TSR (DB (H $BISTHMSI R A8 M owe rugRsre(e (
) RESET T2 & WS 3% ) HUBY  THMSS.A M %'T N8ES s
"33 43S IS ;S 88" (P3G ! 7T T 8$ TH1$ oy Mg RS
S3YBE )& L @ HIS RIS HE)) & U(GHY) T3 aa$3t$<. 938 b 6
TCE IR G (G € T T I FY QI R 3 RO R e
$UER ) 3B "SHSHET SR Y (WIS RUFSTHASNTI A58 $H S (& MSR)RE) " S(

BE* 4 b+ )T KIS B AST2 SI3$ $8" RHNSS < R ) * ) 448 $4& " 86

67 8" 4 ¥ 0 "1 ) $/00
ERES A S 431 ("t L& (S WIS 3 TS SIS N K MS 4+ WIS )U(T
820" . 4 )HI$3 < ¥ (B3 ) &HS3 (3 (& (3 &S HS(H WIS )8 &% .4 1S3
UG )8 A4S ($)$3ES. HES N K LM TH T "( WSS $THSSS 3K (
3% 4 (3 %% L& ;'(SC $ 31 YIS NS & K ™I (SCT) AW T WS 8 ($)$3H
) SC LLSUC<H 3TETTOMSC LS S LAMI E S SKMSTH . &S .4 I3 )% dl
AGC@3CH ) e ETTHS (% (T 8$20, T AR A U638 8 $(
Y& AOIS3MOTH (O (he BISBA (TS TT3RR UHLEMS ST SR 8%
(83 "H 3 (T $SHS (ST T8 3 FLHFTT) AT M )MS$E3 $ <3 )M (ST
& CE 1S SR8 5% $8 SRSk * 1183 (6



EA

3000

113 KSLOC - Ada95
2500 —_—

99 KSLOC
(50 Ada95 + 49 Assembly)
2000 / /
1500
/ 68 W
1000
—Project A - CDF all DRs
Project B - CDF all DRs
500

—Project C - CDF all DRs
= Project D - CDF all DRs

Number of Defects

0 a0 100 150 200 230 300 350 400 430 500 550
Weeks After 1st Filed Defect

R™OH S T TS 45 L0 H0.5") YUMEL <)

"$O)HISAS ESF )T ES) KU 'S8 )HIS3 < IS ($)$3M(H T WIS Y3y
G =S ™ 81'31 .4 I3 , (. $ S-S 3IS <L, 83 FT ($)$HL IS - $) iS
)HIS HISG & USBTS;STHL L KIS 1SS (D)} KT L IHH  U(HE 1K )
($)$36 3" F$ " U$ )8 I TSHIKHIS S SR 434S CHY"C™ 1S )8 i$ (9)$3t T
BHISHS . § S (983 " WS .8 ( JHTHS) L. 3%

1S B4i$ . IS HBET 884 B0 (/00 T & IS WISES h ) Y3
M) B M) )E L ISBE 1S HISES(S T U S) & ) L IS 1§ ' Y3 A NS
IS $ .G IS $iBSS" 8$%4 /B0 (/A0 8 Y < HISHI'R( WSFLE b RIS ET (S
T3 TH $3U(S) B K+ )3W THSET WS W8S &S ! T TY3™H 8% *. )
($)$36 &' &4 8384 /A0 BIKS3 (3 "(($' " BK$ 33 & 3 "3 MS™H : IS $ .4 IS3M
| (9)$3 615 4 8334 /A0 3B &aS( ! & MR UISE &3 ST $'$8, - & I3 |
THESHT ) 3 HLAE BB ES K (3 WS 8 b L 3§ I TREUESET T HS )T I

1i(84E$ $)&$) & "™)y3™ &31$3p & D($" """ $ 8HS "3 ;HI(H H) &38C ) "( FEH



EC

BHG T T ) MS N8 8 HIS L.STC< "CO$ETE 8 W S( L& I3 -
ISESHES " " $) B (B HE T T H™S (SCTHIS3 < KIS (H)$H3
1S 65% (S ) WIS WS U (R W 4+ WEESS Ut $3 U8 )3

30 R S(.L BB, S;(SUIBC) <HISH HEISIS S 3NES G -8 L M T
LIS T RETTE($T M $9) 8™ S8I'SIEI 3 TR 3G 8§HIE 1 Y3ty
M) RO 3 E. &4 3 FRURETE G4SN WIS IS %< 8% "$8 § (1. "( WIS
SSRUETE O OSCHISH BN ) L& (T Y3 E SIRSTHESIIT3 St ME 31'%;$ ($ "
) LHIS N8 i $) 433 (" 8 88
67 "EL" B R M

$%.6$;'88 , & HEOST S T -3 &S L BT B3 ) & Le B3H L (

6677 1 8 WIS3 H. WS(™ * $ ) .$RE$;$8)T( HB$S & W (& I3
14000
L * Project C - Cumulative Peer Review Identified Findings
[ » Project A - Cumulative Peer Review Identified Findings et
12000 —
§ -
10000 ~
i R
..
5 |
% 8000 1 +
cC -
ic .
o [ .
= 6000 ¥
B i an?®
4000 *
a*
[ L L} II.
ssa®
-t at
2000 ITTLLE A wea
.-c" P Y
F L] ..‘..
0 po st esprset . . . I I ,
0 200 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
Week
%&-u ( $ ) " 5% o % )% &0 " " E . ( )

IS SHES  HSH " 8 L& (S (W " (B " HIS 9% 8$;'$8 <3 ) A WIS S
A3 SSUMINISE 8(H . (B . S (<) LIRSS



EE

67 "EL( " Bh* M0
2/ . % 2~ WIS L& JS3H L8R E$;'$8 )(T 1./-) HHIS % 4$;'$8 )" ("

N C D R GO o N T S /A (B T IR €3 T (G R [N B A

2500
+ Minor Findings Ildentified by Peer Review
= Major Findings ldentified by Peer Review
« Total Findings |dentified by Peer Revew
2000 e
ETY
srsae e
:::.000’
S 1500 :
£
k=]
£ a®
i e
‘s I .
21000 -
e 2
= -
*
500
L 3
o”’
*
.“!.......Illlllllllllll
e L A B e BN
0 50 100 150 200 250 300
Week
ettt 40" "5 M E L ( E" ) % "ooBp* h )k &0
22" )¢ 6T PR ES;'88 " (B)MSC T THE AR Bt S 3 e T W E3 (
& &t OUUEET U3% ()3 Wttt M3 o4 ot IS T s s(8eT & (
$US3S W A2 T E)T(T 6 LS8 E$:'$8 8 (9)S( FEHTT M) 8%(h K'Y

8 (4 3 $HI$3 HFEH )'(C & TBWHIEHSCL(CH (8 (& v

($)$348$. B)k *HI$3 & <Gk 1" 346 & 33 ($3 (T "((S S &
A" EHISE 8 (HTHIS ST SR M g J$3 (3 <$US( G/ R A )(t %
i$;$8 "(OBC * J & )™(T L% E$;'$8: 84S ST )R *HIS L& J$3 <H'3 ,8I'31 4% % * WS

S8R BIS 3T YBE T T(HIR( RIS HS)) & W18 6 U831 (CP+ )3 E TS

Ao 3888 8oyttt s bt Tt h4t B8 SISHIG & hET 8 $3 0 WIS W8 s &



El

"HIS G B3 (M h L(ISHISRTOR' AT HIS SHS ™) ML b g # $( UUE.SIEH+ M
PUCT TTHISS V3R TS A ATHMS 3R MAN ( $(3 S $E$;$8 < vy
MRS HE T (63388 ) HISHSY 3N CES WL e+ b KK 1S s
$ $(8 ,k (K OMCOSE OURE T <<U$ )t $ Hy
8%) "(MUSH KL ™I (SO, FSHET (HWSESH . D) e $(9) ¥ w1
$$UHL THIS U3TTHIS LE (M) 3 L. 8 ST ;& $h )T oM O3(EM 3G
"OBIKS IS A3 (1 ;U3 M3 &S, MS(H HHISHS D (2. $(6T 8IS ™(SH(H 1 (
1:$) 8O "(/-8%) "(BY 41 4a. MS(2  $(6 &2 33BG(S(6T SIS ™) MG b 4 (4
B < RIS SIS &5+ 8SC ) ™S " h 3% (SIEFTSHISE . D) ' Kb o 1$3 "3R8
8™ HISE CH W T H LS ETE R UTMEET UI$ T MRS Y3 YW %S $( 4Tt ()
D CNSST B KBS TR S SEET HISHSh WIS §)) I b G$HISTH 4$( 8" i
g KUOSESH: $U3FTHL $ H))™ T gL b $<S3 ESF NS 3BUSE 4 SHMIS . W . ($(
B3B8 FRLETSS( )<3 R $ R T g+ uERETW (W 3vg
3§
1$. WIS 3 "N 36 & B 1 HIT ) & WIS SRS (ASAS( PSR 4$;'$8I 4%
P30S E$;'S8I 8L UMY ME M S N K EURST K33 4.8 SIS v(
USSR O$E ) 3 S(W RS * 4S WE LISS &M W' $) & HIS )R ¥ )$8 8384
) MCOTTYSTET A% ) 8+ h S h %L (HSH (SN (3 FSUT b % b
* LIS S) B8 (SW) ) 4)$8% (983 WISISH H))2 HHISHFS  $6  HHIS $:$ )
RIS RS S<.SUS(H S HISS & (3: $U3F S (h T UYI™E 1. W
373 a( KIS $E$;$8 1 BR'3 R FHISS KSR RUFETE T HS(6$:'$8 8H$ T 43 (B

KIS .8 I3 (Y

Cogus < S 8BS 4 344

"$ . & * BY MBS N K(B ISTHIS L < & ISISH 34y
B SHI bt BEHS"Y K$h WS &S &

b
hI$e A'.h 373 § MBI @M hH $* $C



EG

67 4 "E.( "G "h.0

IS, S 8- 3¢ WL )HSFIE (TSR S8 )T N T

& JS3H
14000
[| e Accumulated Total Peer Review Findings
[| +Accumulated Minor Peer Review Findings Lottt
*
12000 1 = Accumulated Major Peer Review Findings -
L]
[ Peer Review Metrics .
10000 Total # = 808 .' ”__.u*
[ Minor defects per review = 12.78 ot *
] Major defects per review = 2.89 W *
udoi e +
-] - *
b . RS
3] L +
g L o. P
E 6000 i .... -
*
= [ *
*
4000 + ‘oot
L .,
e set PO ee? .
L *
2000 .v..vvv‘AAA“A‘ .lIIIII------........
L .00 ”0 ..l
...”Q‘ .-l L] ]
“‘3300“ wgnEEEEEEEE T LE
O [ ---%ml‘ll‘.‘::-}-‘IIIT...‘.. I.'..'.' S S S S S S S N

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
Week

K™ 6 T S 45 "E.(  E"™ ) b " " Bi* §)&o

I ME T )E$s8™ WIS . (3 ST h TTyITET <G )
@$36 ) "C " OGS S)U(T ELFT G U(L16F T80 0§ %4888 $)M( IS L& 93
S $* S((S( KRS K M (Y3 UHSELL U+ h o $ (U H A 8
SRAS;$8 L 1T YB3 E3 ROK OSIBSET L& I3 | )TCT U(H SR L.k I3
674 "E. K& .0 ) LE S h o0

$UUBHTW TR 4™ KR IS H))T T U(HIS L& IS ($)$3}H TISHISE (5
& 31 SN SR EESH ES K Y AW T IS3 &S KT 8S($h (BIETS ) HsS
YOS E T OBIBSETHIST <% ) H)) U L& I3 (HIS .G IS ($)IME S ' 4$70 ! 8

3R U )MS E)™ 3458 UL IS T (



10

80
70 . ., o
* -
60 &
‘- - *
L]
€ 50 F : ¥ '—':
e e .
< 40 = -
E
Z 3 Pl bl LA : .
. s, .0 .
-
@ i .
” # Project A - Number of Staff '”
10 .
» # Project C - Number of Staff
o . *
0 f f t f f + f f t f f
0 50 100 150 200 250 300 350 400 450 500 550 600
Weeks
"7 #" " "UMEL( )
ISCH 5 $h N THIS$3 858 ; U'S( SIS HISHS LG I3 & IS .4 ;'(S(
>+ N, D) S I Sl N & ¥ REW'3 "C M 33 & NE ™
A3 %) "CTMHIS(E &3S b )& LIP3 8 &L )R K& NGB T3 ET
m3O(S( 1 US TERI$8 ) HIS  ERUETH U313 A$.6$ $ WST (S ' S( BRI ) &
Dgie>$ " "$as(; $19) &
674 "E L ( ho& L000) "™En o0
24T $ 81 1 8 HIS™) LW TH E8 ;' SHLE™(3US 81 hHI$ ) 8KS
3 IS CH C3ES B Y3 LUSBETE S ) 4 ) (E)S( (6 H(h kT

88$ ™) 3

TCTORIS LR IB3 T (B SIS Lt bk



1?

100.00%
[ |mReqg. & Design Staff 3 0 izati Chart
90.00% | a Coding Staff rom Qrganization arts
[ |® Testing Staff °®
80.00% ®
From Planning Data
70.00%
oo | /\
B L% :
g 50.00% g: EVM on wk 57 for prior 4wk period
§ r T i ? EVM | Tasks
2 a000% L IRequirements Design| 0.84% | 0.19%
[ [Coding 47.03% | 37.20%
30.00% I | .‘ [Testing 5213% | 62.61 %-
2000% | ® L]
r A A
10.00% { ‘ /~ b = [ R
000%.---D.-/-- | 1 f :
0 100 200 300 400 500 600
Week
& < h& ) M& WO LI P& " "EL(
I$ & "'NK "3 g (8 s "8 20 )% NS L6S; T G

"G YIS G S RSB 3N 4 TC3HS KT EMIS3 TR E(S "H™3 ($HS84 ) H
33N E THISE  (h: $UIRMIS Y e voasr . (s(™ sl tos(™
S R HST R R ) 3 K)) 8™ UHIS LIS} (W T ASHI ES & THIS3 R 3
IGB(C H3 ™ 3h& B h RS TH T L NW T OSLE™TC3 MS 1 ( K" ¢ H
3734 8 4™ THIS LIS SIFSHFUS ) AHIS B T ¢ K )EE §)) 8w "W
AOIBBY(H SSEFESOR KT 5 STYEEE H O RMIST K&K )bE b)) IS g 183k
TESC 18" UHIS) 8™ L $' UUSEL KS( H)) L) Sk WS (b Hy™3 (8
SHXHS(HYE  H)) 88U HI MRS E ™3 (" 3WE. 4 )& 8 (IS $8 s

$ xS



1/

80
L —— Trended Staff (with out estimated sub-contractors) “u
70 I | ——Estimated Total Staff (with estimated sub-contractors) et
+ Trended Staff with Noise St
oo [ - Trended Staff with Lower Noise Amplitude R
50 |
&
w
'S 40
£
230
20 4
10 4
0 4 : : : : :
0 100 200 300 400 500 600
Week
h& ™" "E.( 0% ) $ he*xhr "#. " . "0 ) W0
1I$$ 6 ) SH* 4 &5 $(h (BR*FH)NKS" 3 &S H " BTG b )" 68
LIS (WIS (H)BI ) UCMTHIS L B (8 " GS7E WIS . $T 3 H. %)

D) D K Sall B

884 1 8™

S b o

TEEHS RIS <& )3 R O3 K ))- "C(E)$H (3 (.

3 &S B S8 HISHS



1B

90 T

| [ 4 All Defects *
g0 [_| =Staff Week 380
70 1 ol
60 o
E 50 - =2
8 ] =
240 1
£ | .
230 | - s, = .
i ] A J .. -
20 | . Lt
[ - J i . ‘ ‘.“ lh -
10 §
[ " ‘.‘ ‘ % ﬁ{g 7Y "
I
0 wmil Seustb m
0 100 200 500 600
Weeks
B> "EL( § )*LL 0.5"0-" @

RS | 8384 B0 . HE( ¥ TTHIS) &S W' WS . h8ISTHIS b)) $:6 8
mUS S(H .4 LR BSHC THESET ) R WIS HIRCES- (AH( + )3 sy $272
BHIS"$<hi8 . § 1 8 BIS™ *H'3 3 &S ¥ "3 $))3FH HBFHS k) CH (WIS * R )
(9)$34 "($"H)'S( .5 8B4 MIST3 &S () K3 KL & U WIS B (h 8WHMS (v S
$% ) &% (> 18" '3 &' §$ ?C: THI$ %)) $:;8 &% 3 S 4$(

TR Gl R QD W 5 N ¢ "% ) <3$1 (b (¢".34 $
b (s " 3MS N T3ITR&



#soOTEL( ™S

%0

) 8§ *H1 tg 183

?

0:G1?/17EAA

YD)

) 8 *H1 tg 183

0:11AEC@C?G

0% )
x4 1

%0

?

0:B1/EC@G/@

>4
%0k
&

2

f0

?

0:7GC0C01?7?

-5 )

?

) §  *H1 g 183

%0

0:11AEC@C?G

0% )

) 8 *H1 tg 183

0:BA@/@?GG1

"~ )
§

?

0:BCBBOOGAC

$
0

?

%0

R

0:?CE?A?BGG

@:CA?E?A0Q@

C:?CA@?GCCA

$ X0 &84 "(B(h 07 HIgE Sk "I HECH MU $&




1A

"R O) E®Y @ "CA @B B E 8RS )

e S N R S U1 B | N

156 1%

"( W $3( &

Eo.)isu% 8 oy ot

#5 )
$ ¥
0 10
$ 0 2
Ftw 0:?7BB?E@G?G ?
YRR RN TR SHP?Y 22
$ X0 856 "(S(H O ¥ISE 4$H "3 US(H IS $&
$
TP
56 0
§ -$ ) ?
56 0 0:BEEE@//BE ?
$
TP
56J 67H
§ "8 ) ?
56 J 67H 0:/BE0?GOE/ ?
$
“-5 ) 56 KL
674
§ "8 ) ?
56 KL 6?7H 0:/GAEQGGO@ ?
$
-5 ) 57M:
0
§ "8 ) ?
57M: 0 0:0BA/A1A?A ?
$
-5 ) 57M:
J @67
§ "8 ) ?
57M:J  @67H 0:/?ECCCEOB ?
$ 57M:
"-% )| KL @
624
§ "8 ) ?
57M:KL @ 67H 0:BEBOECE? ?
1I$38$ % " 39))3sHh "(34 854 Hes 3% ¥ BT L)Y (WS
"R )()$3 ) TG WIS LWt WIS (% 4 8$$4BIOM™(3ES W $3 WS ¥ "8IS

) hSEBe 8% T )3

R HB31T3



1C

6744  "E.( F& L0 ) "SH 0

21 18" $ 8.4 (S " S FEHMS ) ' US(8 44 8 ) & .& IS

100.0%
+ Requirements and Design Staff
90.0% 1| w Code Staff
4 Test Staff
80.0%
70.0% _ n
n s "
w« 60.0%
‘T . L4
[} u & a
5 50.0% - T e -
S "
2 400%
[:F]
o i [ ] ] ]
N . u
30.0% & N : . . L :
20.0% L 2, . . A — n
P . & " . . *e +
10.0% —
0.0% + : — e —— — t :
0 50 100 150 200 250 300 350 400
Week
™ 2 M& B b L b& ™ "E.(
g WIS EBH(S T " LY M LB JB3H THIS 3 (B ) 8 ST RIS GH(S *
)& 18 3TY&FS(R <Ot 1$;'$8 8T 4I$  EUFEH US3NU3 6588 U WS ;56 S

B L& JS3p SIS 1S hESC 2 & T HIS WS(H ( 3 (¢ 8Igus 8%$ .. $(h (™
@G 8% 8 48( % . THIS* 81978;% 8% $'$;8( KIS 8%S (oW (HIE”
e 8 (b ™ THIE FHISK<E SR UBE (T U8 MHHISF (M 3 (8 W WS (@Gt
8 )™ I$C6 ! THI$ " UH( B4 &% ) & L& IS " B3 EEX L3 (B h)) 8RS (M
G oK 4" 8$($8 ) JEIS; Mh WS EEF (T FI K (BT ) &6 083 3N LK%

@:



1E

"UE$G 1 8 KIS ) SUIMIS TR, KS(HST( ™S (TS SS L ¢ "( %)
B)) IR WS ISS<.SUS( LT L 835 ) b)) U TTE ' o;3E T UC(EW) ™ $< 3
81411$ 1)) 8 8™ ™

80

70

Number of Staff

10
0 1 — —t— t 1 f 1
0 50 100 150 200 250 300 350 400
Week
™ G "ME L ( ") ) "W/ % 5%

"E$/0 THISTEh. $ 1 8 KIS H)) "((H$AH(C 3 S KB4 THIS *§. &



11

80
n All Defects
70 +— . .
» Staff L .
.
60
L]
- -»
* .
“_50 [] [ 3 [ 3 [ 3
g -
5 40 - - .
2
530 o *° ' = I
= Ll .
.- '- -..... '
20 v eamd
l.-'l 3 -:'. o s
10 | ] L. .. - - -. L]
L (] 'l.r_J'_l--i
.‘... um | | | - _n
-rI: .l , -
0 | - - — B
0 50 100 150 200 250 300 350 400
Week
b 4H "M E L ( $§ o )FL L . W.5"0-" @

1I$($)$3H (3 ;% &) $) & L ISH .S B $1, 8 (W owrew
.S 8% )/ $2/,$ 8 "(3MS( THSUSE . $ & (s M3 S ¥
3H)IETH ) 4.8 IS | R K H))T B A 8WIHIS T < % ) (983 (13 ;HS( K E*S
"(3&$ ¥, A 8148 ("$) L& I3 -8 < (&S U TE TS $:8

N € oD | Tha i G (A I 5ol G S A

w4 "EL( "™y By 0# * << ) .0
0% ) 8 0% ) 8
>4 1 k0 U & K0
0% ) $ >4 1 $1 3 %0 ?
0% ) $ U "1 & W 0:GBCBG@00A ?
0k ) s 50"-8 )
U o& %0
0% ) $ U o& 0 ?
5§ "8 ) 0:GBEC/0/26 2
0% ) 8
# 0 U & 0
AR b1 3% 0 ?
0% ) $ U " 1 & W 0:C?BA?G@A0G ?




1G

#H 4 )
0% ) $
il il $ 0
04 ) $ *h 1 $1 3 40 ?
$ 0 0:CBABB?B1@ ?
-5 ) $
$ 0
-1 ?
VAR A tlh L 3% 0 0:C@1/GCA1B ?
$ 0 § 10
VAR A lh L 3% 0 ?
8o 0:@BAGGEE@ ?
$" ?0:E1?BGABA
G:??2/?A1/@G
$ X0 &5 "(B(H 07 H13% &Sk "3 HH(CH
i $h
$ 0 b 40
VAR A "lh L 3% 0 ?
LI 40 0:BCOAAL/C1 ?
" $HAGYH @G
$ X0 &5 "(B(H 07 H1$% &Sk "3 HH(CH
i $h
$ -3 )
56 0
$ -3 ) ?
56 0 0:COC@EALEE ?
$ -5 )
56 0
$ -8 ) ?
57M: 0 0:AEA@OG@OE ?
& JB3HH 18 854348 "™ Y@M b §)) $:$: 1§34 B """ * & )&
BETO$)) &b &S 1T TEEHY ) & & B3
6746 "E L ( 0 """ h 0
§$ /2 "h1g) 8™ $18UFCHR "™ )" HE@3/ ) (M N8 s

3(5  $SN %884



Number of Defects

35

30

25

20

Number of Defects

GO

o Severity Unknown Software Defects
B Severity 1 Software Defects

W Severity 2 Software Defects
B Severity 3 Software Defects
o Severity 4 Software Defects

O Sevenity 5 Software Defects

l J | ]

1200 1
1000 §
800 1
600 {
400 §

200

20 40 60

80

& 4

100 120 140 160

"E L o

$//,% 8 MSCH ¥ ")

2

180 200 220 240
Week

260 280 300 320 340 360

.0#/ 5™/-" @

H$ ($)$3h $;%M'S ) & & J$3}H

|

Severity 1

he""

44

Severity 2

"E

Severity 3

5"/

hO " %

Severity 4 Severity 5

18 . 03



G?

RIS T TY3HT R S ) (983 (SUH)S( $;%% B 78 )$88 (983
WIS GBI ;%% 58 ; 1" )38 $3 K (R BUWI L IBIH T S;Em (CROW T 8S
/B,$ 8 . 6 WE3 > WSCHR KT O)MSEUHES " ) L& IS3H  ($)3 T N8 &$ ($)$34 7

(0 S 288 1B B (99 b $8WMSE 8 (T . (T ..$(C<HH) &

4$)$6$"3$:
2000
——All Proj A DRs
——All Proj A SW DRs
1800 7| ——Project A Sev 1-3 SW DRs

Ave. DRs per week for 5W code DRs = 0.9
Ave. DRs per week for SW code pRs =55

1200 \ / >f
Vaa
N
s

o

1600 All Software Defect Reports Curve \{/

1400

Number of Defects

' 0 5I0 1[I}D 15ID 2[I}0 25ID 3[I}0 35ID 400
Week
™46 "E.( " S5 S & $ < ) 8 56 .0
6747  "E.( . WS 0
$/0 "HSUSKH. $ 1 B HMSCH ¥ ) M MS(I8H ) (S )BES3 ($

$;8h (58834 " $/0 ' 8 M WL F(B)$3 K H 8BS ™3 (BCMHIS M8 & (;H)'$(
)'<$C



G/

25
| Severity 1 - Software Defects
0O Severity 2 - Software Defects
20 0O Severity 3 - Software Defects  ——
O Severity 4 - Software Defects
B Severity 5 - Software Defects
2 m
[5] i [
8 15
@
(=}
L'
[=]
o
E
5 10 u
=
5
O .
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Week
K&t 47 " E L ( * v 2 L0#/ 5™M/-" @

SESTHISC R W) (DS} SHEWS )L LIS L WS(™ T /A WIS
"$<h . S 1S L B (USH WIS *S H< 3§ LU )a3K.e M 0§ S IRS MG
YT R G ) $i8 @ (AP ) U( HIS .6 JB3H S T () BIS KSHIS) & )$8%
"R ) (B)B3 RIS & h $;RW B3 4



GB

1200

1000

800

600

Number of Defects

400

200

0l E—
Severity 1 Severity 2 Severity 3 Severity 4 Severity 5

R4t “EL( 5™/ W0MHWTH 1% .03
B/C RIS L S . b WIS 3R WIS CH W) LG IS3H (9837

M8 &S (BT "( S 28E  IB MBS (I} 1S NS LS (P} . b "3 (BH S
($)$3 11 % BH$ WL IB(H WIS B S .4 (3 IS LIS(8UI K "$8I'B 8 $UK WK
M8 & ($;8 .S HISKIS < & BB ASH B H8H( Y b, FFEI ) 18 1$)-

IS /E . % WIS .S 8$54 KIS S ) UIS & IS ($)BH WS (H S HBHS ¥ g
ISISAS( & (DSUSC 1" ASBH L (R TY LT E T SIS HREF (S b $8UMS
E8(H (T LSCH) Ra9NS S



Number of Defects

Percent of DRs Rejected

2500

= All Defects
= Al Software Defects
= All Severity 1-3 Software Defects

2000

1500

0 20 40 60 80 100 120 140 160 180 200 220

4= "EL( " 5§ B 8 <) 8 56 .0

80%

70% +

60%

50%

S
40% -

o“

30% +

20%

10%

0% t t t t t t
0 20 40 60 30 100 120 140 160 180 200 220
Weeks

4> vEL( L) ™) .0



676 ) "E) b0

"3O(S(THISEE) kb 0§,

L4OJB3H 8131 43488 33 MWt ).

GA

Y&
$I ?BHIE 1 2C- EBHIS ;B 5 RS B FE'3 ) *

WS (TS W8NS H BISTIH( T MSE NS -

# 6 00" 1 ? ! (% 0%&
4 B0 §1 & 45 0k 45 1 $ 1
*#0/0 ! 5" & 00 00 00 ) ™0 | )b &0
//0 $;: 2000 /@ 2A G 2/ BA @
Q //E $;: 2000 /1 2C 2/ / BO B
g ?1C $;:#| 2000 BE /? 2C 0 EO A
11/ $;: 2000 AE /0 BE 0 co @
$0 ?:: 7= >4 >7 7 G: =
# 7 0"$ 0 " b 10 (% 0hé&
1 $1 & 15 0h45 |1 1) $
50 5" & 00 00 00 00 0 |1 b)Y &0
@ | 1M | 2000 2@C E/ E@ 20 2GA 2C
?1 | @266 | 2000 /01 22/ ?BC ? CE/ o
?1 | ??200B | 2000 c10 /EO 020 / 206C E?
B/ | ?B/00 | 2000 20GB AEA A1 2C 27BA EE
>4 | 4G4:> 4> HAG 74 66 BH7? >H
# - 5" & " 1 0 ! (% 0hé&
> ) "i S 0
*$ ) $h s (" 26C
$35" ) (5 s8I 2000
o) WSk 8 s S ? ?
;% $c ) B /781
;8 $c $h % M BE
;% $c Bos Al
I T G 0
$63$M ) S HH T $( 200
808 ) M le-.% M S @G
$OS ) 8L s> /n




GC

# = 5"& R T 10 ( % o0h&
*8) " $8( E/
*8) S S (" /7E?
$438" ) (S $I$(8HIT M 2000
o) WSk $ S S 22 2
% $c ) K 00C:B
% $c S % M B0/
% $c S8 ?B:A
N G /:0
$3BH ) $HHE $( /0
RS ) W, re- .8 M S 0/:B
RS ) W, %> 200:/
B )88 Sk Wt L B 3 (P SR TS ;% $( bW/ (T

$<IUS( & (3 (S A BH) 8( LB ( )3 (S UNE " OET )$8* "H 18I'$HIS
S AL | WK 8 §A? SO 8 T (ET W3 UNY TS
"$8 3 ($ $™OBUHS" ) & WIS UEH TUAUSFETH IS KK g$ v v $ 814!
(3*8UC™( M % $ ) E"$8 ST S((5()" 1 N8 ESSET RHHIS ™) & W g ;5 (%(
Eo8 k(3 KMISTR. g U3$ )US WSS ET HMIS "Uh ;87 (83 "(h.& (S

81§31 44 WIS R UHS)) MAS+ US(H (W a1 RIS T

6:  40.700%
I%S BHIHS  $ I3 " AUK ) &8 H8FIH HS( FHS &S < v ) ;' (Y
"GO s
R T T 1 TRl Gt Bl R )) WD WY G|
J- % UCWISE US3(H $;(S3BHI KBS & .. @ W h.GUS3H 8 31 BH(';S"
SIS L REY BRIS )SE &1 $ VSR 8RS MEFT ) MR 23 W o+ %
3 4"% 6
1$ 45" $) & & JS3H IS EKS K '3 S< KU S ) SR (% S<HS™$ 318( S
A$ 68,831 -8 $h TISC BEI' LR 1S .S NHS( R * 34 )& L™ R



GE

887+ H S M $:$ 0 )ESH U( U (D)3 K1 BHS (3 ;R 31 K HISHS Y
&38 K TBIE L (MR 334) &+ CHHES (58 L) & 1SE L3 6. S
R *<HS NS A E (. TEST SHAHISSEL §5 (U HT 8 T T8IRS* T $FE (WS
$*. 95 BHS (M S AT & (8 . Sh CSHUS3 bR w1y S § 1S 183
GU3SC ™ ¢ SR T WIS 2B WM O3EUSK6 ! . WIS 8IS ™ *$4$ 4( 8%
3 (RS 2B W 36 MG )S( ) N8 Es S kB 8 * ) 28" USSR
JORSWE BS;STHIS (H L& (SCTTHY OS¢ M)A LM 8 S8 LS *.$)d
23 W™ 3 EUR 6™ RUFE )8 8$3 MR 3
IS T IS BISR Y M(I8MI T $F S((S( RUFSHISINTII 5.4 U 4 B 1
) 8™ HISTTH (B $-8 354 * 4 45 ;S .$HE$'$8  U(9)'3E™ 8 i
B WIS (983 1S KK ) (DS} ) (. WS LI IS FT3US & @ (A S
$:$ 8 UY3UE LIS T G S 17 () IS YIS 8 848()'<$ ) LHIS S (H)$3 MY WS
&3 ISR % ) SN 2 U(/ (983 8 3 IS HISSTHISIS ) M ' ) H*
SHELHET 3 )(D)$3 3 (" H U3 RS( WIS .SRES;ISBFG (U AN * R
BIKS 6 IS S( 3 RS ;S TRISET b - AR <HS W3 *e (0 §(
(O™ WSS ™ .1 § )SHIS .0 183 3 (HSH T UL 8 ST e U NS(H
(HS*"$ ) 1S $ (D93 3 (! ;6 $U A S(S AR MS (56 KT S 4 I3 wST”
IS S< . SC™ET ¢ SE T )T H23 W 34US6 SUHL THLET 1 8HISIS < § T

384 THBIHT TS & T (CSh TESETE T BIS SsRSTE

ISENIHH (H )& T S (H)$H N < LIS ) (T LSO $h
S S (S} 8K .4 & ) (™ I 8 $HSC RIS E$3SCT L & & NTHY
CH " U 8SST ™33 S SET B BRI S U 8 WSS (D! 3 (16 g8

(3880 $31 (P! " H $STESISBH(H (SHETST)HS 3 (156 8 (EHYSOR *
BHSEHS<E3 HS( . WS * (§)$3h .68;8™ " (3 ;% *E! (: T . W >> 8 (3 §*"$
CEFSH $<83 88 b U 31$(C $3 M HK S( B &S (8:8 LEHETE e 4 4% b

BONSHIS $h BIFE R <o D RgTE t(HE < 4SS & (83 Mh 2 he' 46



G1

6= CHH. . ) b0

15853 *XE (4 " x (57N 8 (RSO <+ WHIS(H (. K w *$
) 1S S .35 & & I ES3I3 ES.A$ ST EIS (WSS S 431%%

1$ S .38 (M UC O GEUTRS T (WS ) & ST TSR KB ('S Wy
&3S MBESST S M tUh b ( HISR SWL b ((F " (3 <Y TESH USFEY W
H$ %389 i 8™ HI$F (8" MBS .4 & FFE IHSY 1 b (
(3% $%E ™ 18™(C % 1 F30 LSS+ USHS $ )b )& > 81'31 (3 *§Y
37 S (RS (S HSCT HCACNS() &R Y R Y a8 3354 $H WIS RS

1I$($$ MBS & LFRK E 2. L t( HHI$3 ($6 IS () 8™ b
* IS HISASH USRS C(HIS (ST THIE Y g e & U TSET O UC Tt s (K ows
3M3 UUHLE LS L WS 8 B RRE THT OUC R T (b SHSHASHE )HS )8 S
G ™3TR . TR R MBS ($;8 FEUM)S(: 8% & 3M$( $
3URCTSC K L 3$T( BT3$E FHT R B $(USE ; (WIS &3N3 NS )
KEOBES.SHSC S$FH 8) 3% S BE T KR ™ UG N8 S SR™ (3 -4 4 8W
KIS LHR B OSSR ST OSSR ISR RS e (8UH. MTHL & (" 3 (B (%% W% 3 <L 98
(G " & L& (™ OMISFHIS (S TSR K < ST USR™ & NY UWY) 8
UGS & % (H$ LY .. 31) & &% KT WS g LRSS H $ ( LISC
$4 73 BRR N (* () ML W3S (3R $) iy 15,48 ;8
BS(S™ ™ "(URET$) & 318( (RS .8 83

1" 34 )8 ™S b (B (3 !N ;S (" CSEh (@SS (S sy
PLUHLOTHISEWS UG TH) BRTOGREUE M) 4 (HIS TESH USRS W WY i
IS G31US3H 6 ) G HIT UG ET )UYW OUSS( K L 3% . A 3 (W
)T W RS R 1 R KIS $UHES S 1S 343% ) (8 US( ) h <R
B3NS 4$ (S WSS ET M SS(h 335 A'STESC < v $e;M vy 3

8t " ISHS) &5 8% $'$;$ I HHIS S B &S ST ;S US* LS HISES b ) $WIK 31 $



GG

"O&3 HEST Yt e &t U ATIBHLE S (TSR (8" LM BINSHS (M H!SHS
Hh (W3 i 1 8% & W% 1 U(S!ABES & N8 E) 4:

MG ) NS ES.L B3 T ST (354" S 8L RIS S . WIS SRS
"(3MH3E 1 ( (HHIS RS )asw T $ SR ! 8% L& LS ( THISET HWIS
g e )$;80 L6 IS MH WIS 4" 81 8% (H[ “(MSTHK ™ H$USS ST SR WS 1S
BIE 1 HHIS g B3 )$3 3 R EE T A$3 FRETCH 7T E . (BHIS RIS H(h b WS
($:8 .Sk )8 *$" R 4" 8S( S SUTHET KRG ( CSTH ;ST S KT g $RE
FEIS HESH $:$ ) & B E$ (88 . U( IS ESISIK:_$" 8. 4)e8a( ' ™)3 '

3 UhT M ) J & WY B RIS PR ) & 3 4. & T Oh AP T ET SR T ($H e LB B ™E(

T USS N N & IS MM BSIUT) WSS S 48W U 4 (US4 WS TSN

THIS S ST R YRISE R T OSRETH RIS 3 B <R S h 8™ W' H 1§ HIg" 8%

3 B3 G HY KBS " $FEHEH T IFEHE ™ $$ .4 &* ' SIKSHIS G ™ " 884

33 & I%S) AFT BT . KIS CNGHY BTt 3 h K1 YIS E h B 43 HR Kt ) 3 &

$ SSCH KRS aB+ RS( (9% 48;'$8 )IBh &) 34 8 M )y 488,
KIS " USSR DR O3 WM OB AUSE U HES Y™ U MISS . UM w8 wg v ) 118
SBEUSHL KS31T3 ES.A$ ST WIS HN RWIS @ B3 B )1 (0 (N 31$C $.8 &% "( "$(
IS 88 3% $( IS ET RS (0 T(5.USHIS) I EKMIS 8 33 3 <.t U3p
(378" § ¥*U$ ) "(HEET 3RS 340U U3$8 M ))3$Uhh 4$$. 4183 " 3 &
>3 W3S
IG) AFT)e > )HSS) e "( 3 & *H 8 B 43 FFG(HS A ¥ "
) YR (A ) EHS e WS ESHHS O " H N AR SRy H T g g *
Boom TIRES KL RT3 () (RS 31 R HISF E3T )8 4% 431U T N8 is
$" SR T U(AS BSCK T BB E$ IS K FHI ('S $USS( N8BS ;T SR
"H3 LN 3$U3$ UL 81 4" 81 8% B8NS NS I$3 U BIK< IS . 3% i
$U S (MY S 4S NSHIS) L G MBS 3S 4S* ($:8 .8( 31 BHE'S”
$UR TGN 8 1S ¢S KT )8 S (9)$3: 1SS (P8} 3T $HE "3 %S ™



?00

BB ESHE ™ 1 & US<E SUKE T ) NBASTIS" ;S HSF < b $8 SKS( SN ) W™
ol G K R L I



il

S

BT

SAT

ScT

SET

s

?0?

1 - "6 ) 0
<" "M%t 0 1721
e ( HOSWSI2 O N8ES T * S e 8 )8 s

$'HGSC3 M6 & 3BSCT ) HISEM M B> (N8 ds $31”
")$$"38 &' /OOA:

"S* R OO &M - ; " > :
% < 1 3T, "( 4 7GG1- ?07H?0B:
"7 2/@H?/A:
'(¢1//8:
HENSY > 1720
1 * [

Ui, D888:3¢1:" 1 ;088 1§ .) $D B &R H* K Mg

BaH SR U( T U2 TS TESRST RSN (S S 48
8% 3E W THER TUTSETT (8 S T TSHT 76 0% R
$1 ,/00E-



20/

7 2 2
""" $H L AL ES RIS ;WS 813 < 4$4ISES 83 ) hes 5§

) & )3 b <t (L KT 813 8 L) & bt "(
$3 " >3 87T

7 08" ")

B (A3 8 ASCTTHIS )S () < RIS E3 TSN TSR (L1 '3 R KIS
BS & )" s a (A3 M()$S( 43RS R (MR < (ST 888
TGS 3 HC 3. & < ( S<ELSETSN T 3 MR E 3 MW 3
GBS ($H H LLBWTH S HBR( & $F Mot 8.8 (& . T g
("3 68 TR b IS KSHIS (U3 ) HSTHS3 (8E &% &3S
3% § $188$" MCHIS L R TR NG AeR] (O )$3 ETRSTHL 3 b (T WIS
HEL 3K TSt SCH MW MR @ $' $() $ 83" < SBIST

BC™ B8 ES $ TS LR IS < SRS (BH U OSAT $ ) g
("3 MS)REE (@S MBS S TSRTITTTLET ) (). W% TOHT L 31y
(B3 8 .83 ) NBES ($:5 FEH (KB <KL ™I (S WS )} ) K
HIBES 4G+ S SUIVE U (84S ) MBS ($:8 FEW 31 NS S <. $FEH T
"(H$ 4 SCT:

BB ("3 < (B 6$ S(MTH 31 R 4SSy b .4 S )8 ) S
("F3E ) UCTTHIS T TS b R <31 KKB) K8 ) WIS )8 S L@ 3 1S
3K ST OB M GHI$8 ) MR ( T3 R (8T R <HWS3 '3 3 W W$E $'S
8% h SRS ™S (MBI < (SMS(T IS W) (™3 B S
) RIS 3 2*H3 ;s h T $(h XSS < (S ) &M N8BS (88 *E U(
IS AW UESH.E 38 1§ B R M ) (W UESK &SC 3 $(H 3§ hHIS3! ik

7 "U)TO0O" O YS& /b /00

33 8¢ b b SETT



?0B

ERHIS L ME ) ;'$8 ) M T 33§ ) $TTSHRK H S b v
FUSE P F (5 ) ST agF "CASCHT L) &F U3, 18 C(h )
ASC T (S.8UC H B HSASTE WIS C(h )MSFMSF Y3 < (5 $(™
H A RIS SO - & FHS (S T H U WSS SR b S $h 3 &
BoR e TR AU T T )HS ES* $)ES kK LT 3K 3iS(

$U391 838" Yhh.L (S 37L& " OBIBSTHISE b ) (U B )ex (™
3 g 8§ $( MG (MRE KIS 3 )$( )T UTTSE( M <
N ER R LR el Gt A R L N G AR Lol < Bl R I G L L i ¢
S LS 3TE™ & SF(H)TW UL S 3 S(HEETE LS (b Ey3E T §
@ )ET F TS (G gt & TCT LY $SITSOT 3S
SN SS;STTHS 435 ) EF (ST M (MBS U] SP0T (S L )W
&35 -7 KIS 34 KIS HISE 3 x (S (EU)3 W TS.

(31 S22T 1 8$;87 (.4 > '3 " U( WS ST ST L (¢ syt
JhOBFCTI RS (EUISE Y 23 (RMS h TH )MSF ($)ams. & §
/-31$343 " HEU3 84S hT "(,B-3134HIS ¥ U(9)SS ) Wk (St

830 )HISF ($: 11 LG 313 % S8 KT SIS & HHMS < ($ L& (S
TR $SE U6 3 GAS3AS)HEUIS S ;' A USIS WIS L SISHFMSHI YT S(h "iSY U8
IS ($1 .& %S S29T $U3F 8% ' (*4$3 *.$<* (S THIS NS )HIS3 @S . (T Y
* i< 8 b )U$3s RS $, 1T )3T S BRIS(N TS ASH $<. "(B( NS )

KISHS b 1< 35 48() &4 (S -

1$.1 '3 K<l MR HES  Sh L HHIS 34 ) FHISF 3 < (S ()3 W "
K. A4S 3§ )R K HIS S K (ST W 4%MWS 0§ ) " o*e (31 W§ . 3%
WU R U(HIS HUESH L 3%, & YU &' S .6 BISUTSBT IS L B T)EF' 0§ )i
N™ ™S E HSTT8ISHIS § UM L 354$.A8STHY Mt $() &1 (T 3 <L$< i$* MY
B SIS TS L & CHTSAWRS T & 8W R R.$MUh U( b % BT
BISH'HES™ 3 WIS (3 s%k ) ESES YT CHISF W3 4 W I M E (ST ST "3 )uS

N 5o



74 $.0(4& 0 )1 (-. " §$00b.$ /0 /7 40

RIS TS A( T (3 MROMIS R LS LSS T b (L * k(e
WIS 86 $3F T3 MBS T8$3 (R MBS (5:$ LB 3 L $(* WH.I §( e*
1905 $M$( WIS & $ 3 (BT ™ $6  $A'3%H ¥ T WS) 8 ) . (3
g 1 $33$.1 & b ,88)&S<*$ b 31 MGRASHI- $ 34 (C &* b * (5
3UETOEFS (TS OMSF IS 34 (C & * T RESHIS TSR 3 M )83 e (< W<
Dl S 1 T B( S 8) LM g /1" $SC;%" "™ ) b1 SBT %3

JAC L*8H e $T RS g

matrix-vector

operations

input vector /_ state vector

f N D 7

] direct transmission matrix

u(f) X(/) vi{)
B [at Yo —)
input output
matrix matrix
: ; ; A output vector
time derivate of the
state vector state
matrix
§&=" 47 #$) "0 & B0 "hoo$ .@(C % &" >4 )# .0 -

I$ GhUSH . 3% & 31 0§ ;EAjeHTR<T HE T LSS FUHIS (M *3 S

$r W OUSBT IS WASH . 38SH WU )EMIS S 34C & *T T 48/1 48

/h

+
=
e
<

Ut ) ENIS$ S & S &Y



?0A

o, ? ?
o, . / / -
S R + ¥ "EHB
0
% 9 EZ VAR )
oot ol s + " oHe
2 VARRIE Yo Ty '

$"3§T 4" 8S($ )  HEFI < (L EEME &G WS T )&
3S()EF FUSFES L4 BRSSO ORRS - )M SR (U R3e w
CBBHT)ET )N RIS L3S F T S dS( 38(H &F &M M) I T 843
> (S9MS $ ) SURHIS R IS I T & BIM L 35) & (5.8°C KT )} I (7
BTGNS SURIF(HL $P ) I(5:$ K MMC & * .8k $ 8™
TS /G 8SS T (8 F 3T ESAS S U (Y $ (58 RS R (B HE Y )
) 68 8( )& (3 "()$8( 34 ) (93

fed-back product quality change state matrix from next (or later) phase ‘
g

next product state
product input vector N /7 veclor
J " /
next product direct
transmission matrix
p,() D (1 (t (t
— | B ];")>jﬂrf e | C )
next product product
task matrix output matrix
/ A A next product output
time derivate of the next I\ vector
product state vector in phase product
quality state matrix

( E

feedback to prior phase(s)
product quality change state matrix

feedback product quality state to prior phase(s)

™46 S .@( & " W( 1o "R 00



?0C

HOOTHIS & (3. K) & L& U8B 3 XS R FHISI b < "Q AN g
$ OSSR 3 R I UG 3 U 8L HI$ 3 b <SR b $U3%h U1 a$+ USFSTH ) 4 WS N8 is
NS IS LG B3 KRLT S L S EEFSMTL UT(ST TN .S "( MES ML (3 ™
(378" & BISE) &% WSS 1§ ) (88 .= "( TP WS 8 ST IS IS( T 1S
Be S $UI UM OR < 8I'31 WIS L 3% §UE RS ASET O)$S( 34 M)EEE T h WS
C3:% ) $1 ;& M g™ (36 KN (S K ES3 LS(HIS+ h 3 .43 S $(

Be 1 B IS (56 LFETH )$33% 1 THIS HEMH L3S S+ KT R g (.S 34

C &>t
T T T tOF T OKA
- - = +OH A

1$) 48 UCHT 3 T3S NY U8 SIH)SWMS(H R TH 31 A%y (™ &
FE™ ) MBS THS &Y T USH)SS( 34 . IS+ GHA “( @HC & ;'(S WS
FHGEH ) (H T)E)HAS 8 M H S 3 MEY S (T <3 < (8T 34 WS
G301 " ) NS ESS T 1 K USF K 8 USH(S( ™ LSt (& $)$8( 34
*($ )HS BB ESTIST IS KSFET USR™ 4 35 #$3 $ h KH. WSS "PI. ipHl

K13 @$ b $C KSR R (ST .6 318 $3 U US(h KL RSt 3%

76 "ES 0§ S ) " o)ser / woox" /0
ERTOC OSE T 8% 4 (K 3 ($*'3/00A ,C:00:B@/B:C- $;'3% $$ $C8
$SASCSPAT 1$H 1 US b $UUS R S((5;S LGSR URSTHML G 8 W) §<” T
) TCT L 83T )HIS R (S 8MIHIS W b S<$3 IS HIS < (S WSS s $
"EC3$C M(CE T BRI (S ) ITIOW )& LS &R W M3 $ 4 i
O BT G N U T L W S ST G e S VI L

B3OS KL LTRT R S @ <Lt b S RS L 31-48 b )&



?0E

T 318 S &3 WS .35 S a$3 (S( HHSST( )HT 3 Sk L.$(C<H L& 'S
(G T S L - T ¢
76 =0 NG )& § 7 #80

* $C M$ BHTF H(C *F (ST H W™ $2ESAT

# o> / #50 0)#/ 1 <0 N )& $

~N
H*
=2
o

S

i ;& $H 33 ¢ g 31 T8I ) 3¢ M & 4
$:3 ) 8:

-

avel

]

$ 8 & B3 h S ) SSHT 3T $(B.8$( S BN :

Reservoir

O

;& W R3 Tyt 3 3 ¢ $C " oWI%; & 0§
Ausiliary

<

SHLE3 T )<S(MY -5 8
Constant
") 8
%D 81 H 31$( 3 ) B3MSEBW M WS <E s &
<'é
e B R sg% EHL K& T MY &Y Y < S KIS $ ) K%
$ $( ™4 3G AN ELE (S SCTY R UE O <UEs hMg; $
) WISE; & S B USESH $UHIS <
S UN . R L I R G IR N W Sl B T A |
TR TTNETTE e mCeis S st s ) w8
FOUORET T UE)MS( 3% & WB)E ) 8% ek *
(Q ( $:8: 183 (7 9)US(r WIS 3% 4 4 ) ) 8
GE R a CIEE - St B
77 0."%- 4 NE) )./ )sL 3

'3 T3 S MSE CYS(E T ) (311 SACTSRET & L3 H$(
* ($)AMS NBES(S' T3 (S "C(ISH.Y S (3 & TTLUSH H (< (8 .E (S
G HY (™3 b4 U(SKRE3 T (T $( IS 29)) &6 $<.$U(S( (& WS

M8 &S (58 <M .L 3% : $3 WE & b 0§ & EF(TRI <G i$$e3



?01

ook " WIS E)EH ) s O Thus et % *$8 446 & < 4$ & )8 &$
;8 < oE st TTHIS) & )RS S TR (8™ (311 88 8 )&Hs
Wt e8 e (vt ) RS 6 (8 66 ;87 KIS "UB &4 uBh )$E( M4
OEREH G  SSAS FHE T )RS FE ( (B3R (™S N8BS (58 FFH. " )&
W$ 6 I8 M( T 8U WIS )SS( 34 Lok (B(SsaE™ &% /G: $21 "M . $
A L (b HIS) s tCE S 3 HTTSCTTRYT 3T KRR (WIS 3T ORI 4t 4
N 1$ ) "($) &91$8$ (S
#? b h & 0 r- "7
b & 103 103
@:@:? 2?20 %14 12/A )$( (3! G C &> ™ " $BOHR T " $$0A
@:@:B:? ?BO $ h)& "HSET 8% )$$( 4™ ' $eC (" $eE
0:0:8:2 g7 $ % )'& %%$“/n 8%'_ )$$( 34 ' .&$@1 NGRS
L& P33 I 81" _$3k &$ @C:
@:@:B:/ ?BB IS WS . 8% & USES b T SSAO:
0:0:B:B 780 "( ?BA DB B E* T $AZT O GSAT (" S AB:
@:A? 2B1 (786 $6 ) EMS( " *FIO)$HC 3 ;B I3 $ T G
O:AB 20/ $ 4 )p <3 N CECED) Ll N (N GG
- ' 191858 ST .38 ™ (311 )" 3us T $/0
$ N G el L H3 s8wrCw v
@:AQ 208 e RT3 $ U(3 WS A 38 S T 8$A0 "(
TOESAA
$(< # OSUSESH W<t $B@ "(8MIHIE3 *. & S h T $
C< | BoEste 1878 | BA 18 *$e( 4> w<t ™ $BC (8 b s
$ BE:
$ (< TIP3 B USHFE<8HT g I E ) " (
B/@%te 1 BGO $3 . )e$ 313§ $BLYE ! $ OE:
$ (< "SR HSC W)™ (R C)'3W U348 ) 6.8 IS "C $Q) &
Bg24te 1500 LR i B $01 "( $@G:
$'('< Bo)("R3 S1 ;3 <L eS( 8N L4 ST (L& IS (b
BO1 44 1BAG 85 EB %1% ' g$IA
$('< BA L) PREEUEST S &S &y ettt &$1C (- % )HIS
P& & B G ] K AA™ ' §$1E:
$(< THOOW T )&+ W7 318§ (3 @S .4 3% S
BAC "(BAE 3V & ™ h))" 3¢;% 8" <R3 Hh )" TR )
S & & $A0 (. $A”




?0G

77 VTS T WL VA N X1 3
1$ )™ 3UY gEt SCISST ) U(M ' USBOME 1 ' S EA 1$* (S
"3 4. LHS THES W (™ SN TS, -)$8( 34 gk )8r3ar3t o$¢t $( &

¢ $C BFGEM3I@G )T R )Ee T 3 ME™ & 335 % HB(8$;'88 e aBIsA T M(
(B LHB) & ™US & W USSR (EW)S(HE L 1S * (S "3k &S 3THEM™E & (83 ™
HS LW UESH) T ASENS + ¥ U (& SO T ) AMSF (B 88) (M L.$C



Effort Model - TOP Left

Design Manpower
Rate

O D

Cumulative Design Effort

A

Design Rework
Manpower Rate
oyl

<

Integration Test
Code Error Fix
Manpower Rate

Design Inspection
Manpower Rate
Ao N
1]

D

O’"—fﬂ Cumulative Design Inspection Effort

m Test C

Design Inspection
Rate_EfM

Integration Test
Code Error Rework
Rate_EfM

Cumulative Coding Effort

s

Design Rework
Rate_EfM

%adach‘f
DesignCode

Te
Coding Manpower T
Curmulative Design Rework Effort Rate
Design Rework
Effort per Error
/ N C
Calibration_EfM CDdREa}:r;S

S

Raw Design Staffing
Curve

h&"" 6H

Ay
aw Coding Staff
Curve

O ¢ O—

DeltaTime_EfM
¢

ME) v )sL -

8" ) 3

0ié



n Integration Test

Code Error Fix Effort Model - TOP nght

Manpower Rate

= - sz

Integration Test

tive Design Inspection Effort m Test Code Error Fix Effort Design Error Fix
Manpower Rate
Integration Test C ;
Code Error Rework
Rate_EfM
Q Cum Test Design Error Fix Effort
Cumulative Coding Effort )
Testing Effort per Q
Error_EfM
[> Integration Test
Design Error

Rework Rate_EfM

Coding Manpower

Rate Testing Manpower

Rate

———

Cumulative Testing Effor‘r___O

ffort

Testing Manpower

\ Level
/ . F\ Adjustment_EfM

Code Inspection Cumulative Code Inspection Effort

Rate_EfM

o
aw Coding Staff i j
Curve f

>

Code Inspection

h&™" 6 )IED) " )sl - I 87)" 3

222



I

Code Inspection
Manpower Rate

CodingTime .
Inspection Effort per
Task_EfM
Code Error Rework

Rate_EfM —
¢ D)

Code Rework
Code Rework Effort Manpower Rate
per Error_EfM

Cumulative Code Rewaork Effort

\% /

h
MNominal Test
Schedule Raw Test Staff

Curve
1

_~—~TestingTime

_~Calibrated COCOMO

Madachy Test
Constant_EfM

O Calibration_EfM

k4 e

, L A
Estimated Test Test Effort earning Curve

Schedule Adjustment_EfmM

Q Max Productivity

lJob Size_EfM

Tasks Tested_EfM

Current Productivity Fraction Done

iedule

it_EfM
Effort Model - BOTTOM Right

KRTe4 )EE) " )8l g1 8" )" 3

/éé



PSR A e 8 e e

Curve
/ I ) Ci
d/\ CodingTime Inspection Effort per )
- TimeStep_EfM 70.01 Task_EfM O“—-a
DesignTime
9 Code Error Rewa
Rate_EfM
[

Hiring and Manpower Pool { attrition Rate C

Manpower
. Code Rewt
Allocation f,-"'“& per Erro

'\;:I

h
Mominal Test

Resource

Leveling_EF Schedule
Personnel
Modification
Factor_EfM P -
Calibrated COCOMO
Constant_EfM A

Estimgted ‘ Estimated Test Test Effor
Development Schedule Adjustment_

Schedule
_'_,_,,-"’

O Max Productiv
SCED Schedule Job Size_EfM

Constraint_EfM
Effort Model - BOTTOM Left

h&"" 66 )IED) " ) §1 8" ) 3

géé



Errors Model - TOP Left

DESigII'I
Density_|

Emor
Emv

Diesign Emor

Gea I'IE|r|E|tiDI'I Rate
Design E rh
o

<
O

Redesign Rate Ermv

Redesign Emrar
Ganearation Rate

vl

O

DESlgn REDEIQI‘I
Mon-Inspection

Rate EmrM

Cumulative Tasks
Designad and
Design Rate ErM ReDesigned EmM

e

Design Errc-r
de

Density in Co

[\

L.IndEtECtE{:l Diesign Errors

Design Eror " _Design_ReDesign

Detection Rate

Design Ermr Escape
Rate

Inspection
Rate EmM

Design Rework Rate

I

Detected Design Errors

oyl

%

I

<

1]

O Cumulative Detected Design

Diesign Emor
Detection |
Rate_cumulative

Emors

h& "

67

1

Enable IT
Feedback EmM

)IAD)

""—-\.\_\_\\_\_\_\_\

Reworked Design Emors

Coding Rate_Errv

O X

Cod d Ret

Ayrerage Design UnitTest No:-algs act

Error Effectvensss_Emv Rate Emh
Amplificaton_EmM -

Code Emror
Generation Rate

Inspection

Effectivensss_Emv

s

Dizsign Error Pass Code Emor Escape

and ArEpl'rFication Rata
ate

©

Unit and Re-Unit l:
sTesting Rate_EmM

s
rars
*Code and ReCode

Inspaction
Rate EmrM

7
Code Emor
Detection Rate ol :: }

"o

)01 -

E
Re-worked Code
Error Generaton
ate Review Board Dy
and Recode
Rate EmrM

Reworked Code E

o ke



Errors Model - TOP Right

O

HArerage Design
Errmor
Amplification_Em

~ L

O

UnitTest
Effectivensss_Emv

Code Emor

Generation Rate

Inspection
Effectivensss_Emv

Diesign Error Pass
and Amplification
Rate

Coding Rate_Errv

Enable Mon-Unit Q /O

I
Code Emor
Detection Rate

l"Code and ReCode
Inspection
Rate EmM

Test Error Man-Unit Testing i .
Feedthrough_Erri Rate ErM ~  Re-Non-Unit Testing
- Rate EmrM
Code and ReCode
MNon-Inspection
Rate EmrM
Integration Test
Error Escape Rats
(] |
i L

Unit and Re-Unit
/Testing Ratz_EmM

Re-workad Code
Error Generaton

Int=gration R
Errors Found Rate
]

o

3

E-Tes

Rate Reaview Board Dialay
Recode
Rate Em
i
Reworked Code Emors
F 3
§&"" 6: )IED)

Errors Found in IT

"0

N

\TDFS E=scaping Integration Test
Intzgration Test \
Effectvensss_Em ‘g: :
_:—'—'_'_'_'_'_
Intzgration Taest - i .
Errors Found Rate IT Rats II'ItE%mtIDH Testing

:/ ate EmrM

Test Effort
Adjustment_EmrM

IT RE-Tast Rane‘\O

Integraton RE-
Testing Rate_EmM

Defect Density_EmM

Int=gration Test
Code Error Rewaork

Rata Only Recode

,)(‘j : 'X_(ﬂ} Fraction_Em

)1 - kI3

Yié



Inspection
Effectivensss_Em

Design Error Pass
and Am
R

Y LS ERE e

plification
ate

Unit and Re-Unit

Ao

Errors Found in IT

Re-worked Code
Error Generaton
Rate Review Board Delay

and Recode
Rate EmM

i
Reworked Code Emorg

<

I
1

N

Int2gration Taest
Effectivenzss_Em

Intagration RE-
Testing Rate_EmM

Integration Test

Code Error Rework
Rate

\FDI'S Escaping Integration Test

_,—'—'_'_'_'_'-
Integration Test i -

‘Testing Rate_EmM Errors Found Rate IT Rate Integraton Testng
esting Ratz_Em| . P gRatE_ErrM
Int=gration RE-Test
Errors Found Rate
- Code and ReCode ]
Inspaction Test Effort
Rate EmrM Adjustment_EmM
- Defact Density_EmM
SR
Det=ction Rats howrd .:’ 3 IT RE-Test Rane‘\o

Only Recode
Fraction_Em

Detzcted Code Errors
Code Error Rework
Rate

Cumulative Detected Code Errors

Errors Found in IT

D <

)

Detectad IT Emors

Ratz_cumulative

greton Test
Diesign Emor

i } o I Rewark Rate
Q g Redesign Emor
IT Eeévoﬂc Rate Fraction_Em
Bt cron, P e
Ratz_cumlative
Code Emror Sub-Model
Errors Model - BOTTOM Right
Y& 6= )%% ) mr gy ) $01 681 3

22



\ Die sigr:lE mors \\
A

J L.Im:‘..c_'tlaq:tE{I:IL Dasign Errors

Redesign Ratae Errv

-

Redesign Error
Generation Rate

Design Ermor Escape
Rate

Design Emor Design_RelDeasign
Diet=ction RatE‘HH Inspection
Rate EmrM

Design Rework Rats

I B
%

Detected Design Errors Reworked Design Emors

Inspection
Effectivenass_Em

I
d Enable IT
i i Feedback EmM
Cumulative Detected Design
Design Emor ars
Diet=ction

Ratz_cumulative

Design Emor Sub-Model

Errors Model - BOTTOM Left

Design Ermor Pass
and Amplification
Rate

F E
Code Emor Escape
Rate
Unit and Re-Unit
sTasting Rate_EmrM
Irétegratli__o
rors Fc
l-Code and ReCode
Inspaction
Ratz EmrM
7
Code Emor
Dietection Rate ol ;_: :5
Err
Re-worked Code t
Error Generation
Rata Review Board Dal
and Recode
Rate Emh
Reworked Code Em

= P

Detectad Code Errors
Code Error Rewark
Rate

Cumulative Detected Code Errors
oyl

<

I
1-1

O

Code Emor
Detection
Ratz_cumlative

CodeE

& 6> "o

)IAD)

) 901

El42



Tasks Model - TOP Left

9

Unit Test Delz
Time_TM
s

Fraction of Effort for
Codi

Fraction of Effort for ing_TH

Job Size_TM Design_T! DEsignégtsEpE.:tign

b

v

)
1-1

O

Requirements
Generation Rate

o8

Design Rate

Requirements Tasks Designed

* N ]

"x'[a sks for Coding Coding Rate Tasks Coded
Design Mon- ™.
nspection Rate

£
Mon-Unit Testing
Rate

-~
Design Inspection
Practice TM

Cumulative Tasks Designed Desi%.n Ma “o'ﬂgr
at= T

-~ Design Inspection
ay Time_TM

UnitTes
Practice ~

-

Radesign Inspectionf R Unit Testing
Rate Rate

Diesign
Ratz_cumulative

Cumulative Design Tasks Inspacted

d X

Tesks Regesignid Tasks for Recodngedesign R;‘:;Eing_Tasls Recoded
Reda si:_;n MNon- ate T

Rewvizw Board [RE- NOH-EEEET esting

Design Inspection
d fied and RECD{?E Raue

Inspection Rate
Rate_cumulatwve

Cumulative Tasks Coded

fo
Integretion Test
Code Error Fix Rate

Caodin
Rate_cumulatwve
= P« 0 g
Cumulative Redesigned Tasks N i —_
T Rarimus Fnard Malzu Accepted Tasks paviaw Rnam Tacl  T85ks

™62 )Eh) 080 )01 - 3

Téd



9

Unit Test Delay

TlrnE_T 1

Code Inspecton

@

Delay Time_TM
H Code Inspecton
- Practice_ TM
-.1 1'1‘
Code Inspection
ate

Q)

Testing Manpower
Rat= T

Integration Testing
ot

NI

T
UnitTest

nit Testing
Rate

L
1
1
1
Practice TM '
T Re codERI spection
e

Code Mon-
Inspection Rate

n
ot

T ‘?-\.._\_\_
dy for Test Integration Tast
Passing Rate

.-.-‘

Int=gration RE-
Testing Rate

Tasks Testad

-l nit Teasting
Rate
e —_—Y

s
Tasks Re Ui‘tTﬁ'hed/;lg:\D

I e=—
Tasks Ready for RE-Teas

Recods Mon-
Inspection Rate

Int=gration RE-Tes

ailing Rate

iy

t w / /\TaskSRE-TEShEd

Intagration RE-Test
assing Rate

awePnam Tacl- 185 lJGji:ailing

L W

h& ™"

‘
/
Fraction of Effort for
Testing_TM

66 )ik) 080 )01 - 4813

"
Tasting Effort
Adiustmeant TM

L

Cumulative Testad
k=

Tasl

P.

Tasks Model - TOP Right

Defect Dansity_TM

O

£
Use Canstant Task

Fzilurz Rate
odel TM

O

Failure Intensity

Param Etilr“_TM
Task Failure Rat=
odel

S
Time for Decay -
Estimated
Dawvelopment
Schadule TM

Cumulative Integration Test Failing Rate

T

Int=gration Test
Failin

Ratz_cumulative

Cumulative Code Tasks Inspected

S

Code Inspection
Rate_cumulative

Cumulative Re-Cade Tasks Tnsnatad

9¢é



Tasks Re- Uni‘tTEbed/;l&)

-LInit Testing
Rate

| L[]

I
Tasks Ready for RE-Tast

Recode Non-
Inspection Rate

Int=gration RE-Tes
ailing Rate

iy

wEBoard Task 125K

-
Socept Rate
1
1
1
1
1
1
1

Failing .

Enable IT
Feadback TM™

Integration Test
Diesign Emor Fix
[ ———Manpower Rate_ TM

Intzgration Test
Failing Rate

Integreton Test
Cooe Emor Fi
Manpower Rate TM
Review Board Task
Reject and Dafer
Rate

ol

[
Rewview Board

Diecision Percant

I
1-1

Rejected and Deferaed Tasks

AW_TM Arceleration Time

I = ; s
W / /\TasksRE-Tesbed

Intagration RE-Test
assing Rate

‘
' Fraction of Effort for
Testing_TM

O

(s

Estimated Test

Schedule_TM
Madachy Tast
C ) Est Diaw
Calibration_TM Schadule_TM

O

o7 .
Integration Test

Failing
Ratz_cumulztwve

Cumulative Code Tasks Inspected

N A—
A

Code Inspecton

Ratz_cumulative

Cumulative Re-Code Tasks Inspacted

—_—r
A
Recode Inspecton
Rate_cumulative

o

Cumulative Code Tasks Unit-Tested

W
(O
Unit Testing
Rate_cumulabve

“-..

Cumulative Code Tasks Re- Unit-Testad

e

)

. H Ly Re- Unit Testing
- j: o it Ravizw Board Rejact . SEFEFTESBE del Del=Tima TM Rat=_cumulzave
Reject & Dsfer Rate  Averags Reject znd |, EndPement Rate Fe=rmnan M
Model Th ~— ___DeferPercent TM __.-- Tasks Model - BOTTOM Right
h&™" 7H dek) 0@ ) s01 h&!t 3

0/¢



I~
L

Tasks Recodad

C) Q T\Efl_iirf TESkSﬁrRE‘:Dd'"REdES»g;R;::amg Tasks Re-Unil
Rede 5|gn Mon- Re-Mon- UI'II‘tTEtII'Ig
Design Inspaction Inspection Rate Review Board [ Rat:
Rats_cumulative and REEDdE Rawe
Cumulative Tasks Coded
=
Integration Test
Code Error Fix Rate
Caodin
Rate_cumulatwve
X o
Cumulative Redesigned Tasks Q =
Raviaw Eloard Dalay
and REdESlgn Rats
Redesign Q
Ratz_cumulative Fracton of Design Only Recode h‘
Ermars RequmnEunll Fraction
. . Redesign_T
Cumulative Re-Design Tasks Inspected
Inbegmtlon Test
Design Emor Fix
Rate
r'
Re-Design . v
Inspection Redesign Erar h v
Ratz_cumulative Fraction . r.-r
l\ r
Cumulztve Tasks Re Coded s s
Design Defect Code Defect Density ™. ’
Density Rato Rato . 5
;\‘ r.. &
. N Rewview Board
. - Decision Percen
Re-Coding ; Ly
Rats CIJITIIJ'EtI\.'E Total Injected Emar
oy e
Rewigw Eloard DEIB\( qqqqq T
Design Emror Code Emor Tims = Use Constant
Density in Code_TM Density T Reject & Defer Ra
Tasks Model - BOTTOM Left Model TM
BT 7 )EE) 080 ) S0l 3

1742



O

Escaped
Errors_TEAM

O

Tasks Ready For

Running Defect
Density

~—— Runmax Defect

S O

Testing Effort par
Error_TEAM

Sampled Defect Density Calibrated COCOMO

Constant_TEAM

Test_TEAM i j\

— D

O

Errors Fixed in
Test_TEAM

Final Defect Density

Tasks Tested_TEAM

Test Effort

Sampler Adjustment

lob Size_TEAM
Defect Density

Testing Manpower

Estimated Level Adjustment

Development
Schedule_TEAM

S,

Estimated Test Test Schedule

Test Effort Adjustment Model

Schedule_ TEAM  Adjustment

h&™" 74

( k) o "O)ET0 )$

//¢



Cumulative Total Effort Model

O O

S Testing Manpower
Code Rework Rgte TE

Manpower Rate_TE

O

Code Inspection
Manpower REate_TE

O

Cumulative Total Effort

D

Coding Manpower C :

Rate_TE

Total Manpower

O Rate
=_\______—~__‘__‘_,fr

Design Manpower

Rate_TE
Design Inspection

Design Rework

Manpower REate_TE Manpower Rate_TE

™76 ( DEh) T S 45 §

as/¢



O

TimeStep_value

O

TimeStepNumber

O

TimeStepFraction

(X

Delta_Time

O

Powersims Dx
DataSpread for
DesignCode Staff
Curve

()

Madachy Madachy
DesignCode DesignCode
Calibration Dx_Dataspread

Powersims Dx
DataSpread for Test
Staff Curve

e

Madachy Test Madachy Test
Calibration Dx_Dataspread

Powersim Time Calibration with iThink

(FEEE o B

Sk RIL @ )




?/A

Use Constant Task
Fallure Rats Mode!

%

Task Fallure Intens Ty ITRewor Rate Aversge Rejact and Use Comstant Reject &
Decayy Parameter Fleduch on Facbor Defer Percent Defer Rate Mode
| 1.00 | oAz | | o2y | | oae | | 1000 da |
Enabl= Non-Unit Test Fractan of Efart for Fractaon of Bfort fior Fraction of Bfort for  Deslgn Ins pacton Delay
Ernrar Fesdthrough Des hign

Tastlng Thm=

| | 700 da | e

Coding
7.0C da | 51 |
Unit Test De=lay Time  Review Board Action Revlaw E-:nrd Delay Inspecton EMectivensss Inspecton Sfort par
Diay Time Task

n
i
“
i

| 200 da | | [=R=ie | L=

< < <> <&

Code Inzpaction Dalsy  Assource Leveing  Coda Fl.ewark EI'I'\u.'tper Paszannel Mo 8 cation
Tima Factar
Definable Variables and Constants
Y& 7: > "0k A0 ) G 0 0
774 40.700% DI D

(3U1 & ™ ™83 S(* (B &3S ISISOL *$B E4N E § S &

$+ " ) CCH )& ST THIS )R TE)M) ez e $$ )

TS T RBUSASS T M(ISU L (S 9 ) FIB M) LIRS 45w

8 & IS b ' 4§ "™ P8I E)I 3§ & KT ¢ K ) $h & KD K3 $9<.$3H(
N8 &S & 3% 8W;a ™ $8 ) THHEET O™ LS T R RS )88 34



?/C

LT O)MS (TG N UG (S 8 H SR FMSI S 4 ( (b .
CF UHERRISF (S F SIS WS R WM WIS g I3 (" <3
™ b ' ESBOKIE 1 ' G$EA L% <WISES; . SIS <M 34ug<
"C™MSOESHN $; 8 $T $;$73MUSIHTT () 8 8I'SL $™ (311 &S
$(* (5 &8%S ((B(H S *®3  a$SFET $IBST (31 AR gEGuE v
HI$ 8$L R NSRS E Y SIS SCIS<H M(MS HISH (S (3K $1 & $T 887
3G () 8 HLEBHS ((B(H FEUHISF ($ 8 RIS HT i # g (™S IS

*($UC3ISH S & $T ;5 T3 UUSIH T () 8 M EBHS (($(H K. SEEUTIS g v
BB (U )SS( 34 . ES <k (™S THISR (S M(3USH $ & $7 (3 e ™
B 8HS ((B(H RTUMS < (S 8W M W E $ o< () §)3es vt W4 4

R RN CECE R I C B I G D ERH I St I - E R G

I$ (CH ") MHESET T ORI EB (™ (31K (% $HS *S* (S
)& 1S S() &M LS T TSI (ML & 1$) I T h 8 ((S(8M S
3XFUGS S 0§ & $UWHE  DHIS S M) L& RHK ST UHS3 UMY (58
3UHHLC &

W8S, S OAT IS C &L 3UERTE M S8 S )& IS - 8HS
B xRS T S3TH A L FBWHST K 34 (3 @3 (S( 88T AR
B¢ *T S 3T 3w ) g3ttt H$$3 " SIBSST KW T h ) NS
BB OHIS R (S 1$ T US3 U( MHESH ;& S KIH3L T SC N S ) e $3iH TS
348 34& “( SUT(HMISEL < b RSHIET &M WIS3 WS & FHK' * ()'SC

IS & IS H)$B( 34 L FLEFEE T LW MISSW A S( IS HENKH" H$(

$BINSBS3 "3 ;R .H3FT $ U3 ($UUG LY TISHT M R I )UK & &S

Eommg e " a™ 68 8% KW C KRB ()L LW O F G M <" S $8u4ISH &
C &> 8E™(S$"H 8WE F$ < A TOPREN(C L $UIE TS L 0§ 8T
F({' EFTHIS SR gy o gt tg s (M L8 C< (( )< * agk, 31 R &
3

Bo-)RHIS 3 % MRE M(HISSH W M) RIS < <L g$)$IsU3s WIS < 8uI IS
THUH ORISR RSELE CUHIS3 UM A & FBIHST & (83 68C



?/E

) CCTC ORI )SKEE BSOSO (8S. $C W KLY S0 kA ) TCTTISAY T
KA 3§ 33$.49( AASISAS( HISES'$8 (.38 T K S( M Sy o< (G
C oS UTHRST BT SRS & 3MS( H.AS ES(3 T BEH <L) wk ()<
($' "SI E UG (B ())<T MG MG (S SUIMMIS L L KBGP &3 T )
e $+w $(5 I8 ™3 (S(H 8) HASAS SR T UH K USHIT SI ;' gy
KI$3 " 35 Al (558 LFEHSTIR RS KIKST L SHE 3 $HI HS.S $ W1$3 $ 4 (
S ASRS™3E: ) & H T R3S S ) IS L IS 1 (9B (H (IS B HHS
3 8" 34 "()<$( *P )MSE (ST ") 87 H($4 81'h 8 (BT 8 8
G ) (S (D83 L3 )ERS( LG I3 Y < S 69987 S W " ) HS (S @ )
G EYSC (983} MM (% 0§ (3 o8 3MHAE S (WS
SSRUETH HS3IT3 4SS $H WS- HIS L & G (S U HT S Y3 UHE)SH H g IS
$)$3 (" F3 " (CF IS ($3 3 45 MS(ST I3 (S A(S N AW " og(RY 8% 1
BS™ > % ) (98} M 1 ("hE S $$3( i$;$8  a(h M 1 $WIK)
I+ SRS U(AS(E T RIS S R9) &I EPY<HTHSS (BlE 1S
BBH) T ES IS (S, U< TS (33 A< ($-8 ™3 (S(™MHS )&
PSS () TR 8$ T T 3 THTBISH) T o6 .BBE & 1S FES(ISE* H<) @
BIS> (8 ($ " h3<. ESHIS $ )E 3. h o U(™ES ( $( 3"HUiEi$ ) 22018131
8118 ) "( .UM 48 1 888 S(TTHSIS K<) &S (T <B(H 3 <Ly ¢
)b &S UCLAIBBH $TTHIS2 M 4 ' 1863 <" ) $BLHE !
SOE™ &b S;SHSESH (. "(MSH}/( T <3 H $3 §
ISR 4 3BKE "< (S 8 & M3 (B(h & $BIHT§8 8 (
($30 $(C " <S48 2 "INIUBASUE ' ' K< 8BS $h I USHI Y K TUHIS g I3
KIS " 33$E W ) (H)$JMASIT T U( (DS U(mssr v RS S (P 4T
K HT NS AS) I T M BLEL (S8 T3 (B(TTHIS MBS H($ U844 1S <3 )

2 "313134876"  US" $& 4% (SH)) SHBSSTHIS  HAUEE M(HIS3 R 3 e "8I Y ()} %



?/1

)'<$@ 8 b)) "yt h 3 * 48 hh KIS N8 &% T(HIS ¢ th ) & U(ES T L8) &F8(
A& "3
§IB3H (h ! 888 18 KIS .. WS LI RS ) TS e RS S(.H3$E $ ) NS
(383 BHS 4$IS3HB( & (F)HES( B3N $; 8% ho"UNS(H BOO: 1§ FEUS(HS B H< RIS
SENC<) G ETOHIS (C))BEUIs SB$ET (31 s (B (s . $(
ISISAN(H)S %3 S ) AOT 8I'$ KIS H% (BB} (M <3 ; (Y M S " $ BOO) 4 H
& IS (L& IS
"3 8% (S THIGE) I TH R A Wy $( (3" % 33 i$u8s
3L RS ) RIS L& B3 8% <. SHIS . "HRISC BT hHISUSRE)) &b o 31 8
BISHSHS) & b . S UL b UNSC 3 UHTHD $e 1T RUSRETRE UGS b U
18 () CNHSUIE (31 S B I h "$3 $ L$U(<H T SINS HIS ())%$"3$
B3 SHIS T (& "SI ) HESSUY UISRETHE MS K (S 3T (S " M3
B TU)HIS R ORH (K RE3 33 KHS3I A () &M < i(
& I$3h
§$ 31 " *H'3 §$S*"h  SH8EFT 14 (. 8B AT HFE 3 A E T 3 TEM
P38 B <R B S "C P (3 $F <R YOS (- 8% ((BC "(
$*.%'3 (&S M OB TCEE AT WSRO SRS T IS T )HS 8 (8
776 -$ b ) 0h& --" .1
IS )y h " $*guy "™ 8R'™8 )LH$ $.4 0§ ) &SRS WIS &
(31 "B H $(* ($ SPET S?LT /7T: ;R BT RRIS LS 8 3 MS3HTHISHS K

Fg™ (30 L Y UTS/0T8 4$ $(H ISHHISF (S ME )W T RR3

L2O)3Ee IKS <S¢ v A3 ()N 8K $S(T ! 8 HIS S " FHI ()RS3
30 S WEOISCH C)KSIS BB 1A M( BSLTRAUSEEUE U BIST T3 <) g WIS
"ORGE3 3343 )HSK 1 F (S 88+ () & SB Y TSISMSHIS ™ ($SCHST( W) 3 ;b $

SUIHIS" *§'3 ()KS'FB HBETHSIS K EFEU L U 4 GCT L.$°CH $BA:



?/G

E$S*SH 8 4% 31$( HBFS" WIS 8 < (T IMATF_oSFEmy S o1 g 3l 8 i
3UUCKHISI TS TH 884 3 g$(H HOSK < (31 1SS b ) 3 <L awss
BBET U S, RU$ W3 )M h- 883 (B(™ $BA ) L.$UC<HT 1 8™
33$.H $" FR'3 ()3 HBESTHISHS K FEEH Y

(311 S/0TH$H3 & 3™ ™™ (8 . &> HE; & ™ & ™80 18, $ A2/
PoC sy e s ) Ty NS LA (A TR FRE AT (ST T G
FORUUBET R & )T 3MSC $3 *Fu$ M ) IS B (R T B R
BT @ R)) I Bl R S )3 STHIS3 $ B b BRE " K APHE<E3 (1 HS &$
?20:71 20/ (@7 K& Y C2/T B T &R B R b 8Y) W1E 3 GBI L FESh ) H1t
) T 8% LB) &S

(311 *K'<8 " FEUSC H OES K RIS LA ) KIS B H "(
G & TUBH)SEC 34 L) AT h O (R 8'@US( &t )TUh L & REE = oY
howl § $83$( (30§ EE I &t * (S 188 REUS(ISH S h $<. (WIS

g s R * c3ar 83 *. & " 8T H$ . & *<HE "W (3B )k * IS
o)yt b s ST (Ch 3 8 (3N A h TR RET R TTRRTRIS 3 T $
hoprs < ($ 3 eIt s+ UE)SC (R M o (BBe*"S ") KIS 84S b KIS L& (3B * 4%
" $
776 0"$0 " YH& % 0h &*FH! & 0 )# .0 -

43 )UCT R F (3N ¢ SHE T8 M3 TSTHSHE * . 8RLIS K *

;& ORIE T OB g 3W3B L & RHGE 1T & K& < B L& B3 $ )t US3E T 8!
$)?2™C3 ) $ )™t "C ; $)0 $() & $ )t sI T 8.6 (S
, 3 8-11%es v ) (¢ s ™ o e R R 15 T I S R

)$SC 34 L) UM, S US( WSS -

R G B € R AL 7 R ol T
1. D888 (31 3 ) N S.L 35 (" X3 4 0% ($ D .G ok



280
B 8BS S ) S((S(* (S MBS NS T3 *. & U $i8$$” ' i$EC, $ 8-
“C'BSOE LUS<H. $HIS TROR T L8 RLE R (MBI b WS x (§ ,8MHS

IS LH U ESH ) 4 . SC-US S U M WS s §) M "(($ "
Y3 h )EMHIS (SR KRS

800
2000 KSLOC
700 -
600 1 1500 KSLOC
500 -

1000 K3LOC

Manpower Rate




Manpower Rate

?B?

800
700 +
600 1 1500 KSLOC
500 +
1000 KSLOC
400 + T
1400
Days
et 7> % ) -*" BT % 0% &#"  H1 "1
e 100% Inspection and 100% Unit Test Model correctly predicts a significant Manpower Rate
0% Inspection and 50% Unit Test increase from taking the shorter near term effort path.
2
]
x
:
=3
=
=
=

Wt T7? % ") -

Days

Y .@ ). ) )




?B/

O S TS XS < i$(CO > $ S((S(* (5.8 BHHUS > ()$(
* (S 48('3 WSS IS ) * . SHAISTHS S (ESHI TS $U38 ) 4 *HK

S ) &SSO C HES T BT KT BIS $))63h ) SIS K (M WIS & &t h (Tt HIS*

SNBS - 1T ES HAS.AS S 4% )UCTT N KU S S 3N 1S ((F U )HISTIS &b TS
S 34 L AS(3 * . 8HTAS $8ISTTH.K) &< (S IS (DBMESE ;WS T
N &S ($;8 %S ;W TBINST H$S( 34 KT §HI §) MUS & IS )"
CoBS( WIS IS ) Y3 TRRL 88 TUAS $ . I3 K K8 SS(S(H LM
HUG 8 8 )R *HISAS( 35( .M TH(D)$3ESF ;%)) ak
I$0G 1 8 H1$* (SS(E)SIHN * ;& 3 F UTE ) UHEGET v g3 T
"(8 $(3 $( i

60

e 100% Inspection and 100% Unit Test
e 50 % Inspection & 100% Unit Test
e ()% Inspection and 100% Unit Test
50 T ——100% Inspection and 50% Unit Test
——50% Inspection and 50% Unit Test
=% Inspection and 50% Unit Test

]

Manpower Rate




?BB

7764 S - oxn 075 0
3B CHUEISES b, 18" $ 8™ ' S A0 WIS K ($I AS(I "M
J$) e A ETT (T T USBE T U$3 T S 3 RGN THRGHLET Iy Hgw v
(™ot T (L@ LA00- RIS $8  (HIMAKLE(™ K E$ "higy 88
8 ($H("S  "H ISSS( HUSS(H )U( U()<H S (P} U LE Sy v
30HSRTHUWISRS BT MR ES(H WS S SCTTHMIS™ ($) AMS THISHEFS (S (WS
$)) Bh 4S8 E4HIS S & H$TUHIS )3 3% 1$) &S 1 8 HISES ¢ ) (B3RS T WIS WIS Y
(G WFER *20( b 2( : $UINHISSES b < 45 .S $F "( "TISHKS S " <K
)FGH () &SRS RIS ET SIS 3 $3 M U8 L 33S <G <G g
THES T M3 (1Y WS (5 L& ( HMSESieT oo ($-$"(8"48 =4 .2 ;"(BYIS
THESE B MG (5 A% Lk $ 8B (556 KT M $ ) b TSI RS H Y
"C3 RS THESH (3 FSHE VS USRS 8I'Y 8 @b US $ L (A $HS (S

BXS 36 )ST K 4S8 44 (S 88 " *R

50

e {1% Inspection and 50% Unit Test
45 4 = o Inspection and No Unit Test

=% Inspection and 50% Unit Test - Delay Decrease

40

35

Manpower Rate

b tH o 0%§ >4 1 0-.% 0 =-$)*h1t B0k & ":HO & 0% &



7766 "100) L0 T gt 0k&

(e =G 34 (5% RIS (NS H) M oM 818 (7
LSS S USRS LB HE) & (TR 83 (SUS S ST )
) & "ASCT WS S S) B &S b 18T USA? U(CUSA (38
*OHLUS USSR M( UHST ) B . e 8(B/ > $* S((B(* (B )8 s
U8 UCHIS(S.8U(ST3 MHIS T A (SIS )T L83 M t( THIS ET

6000
100% Inspection & 100% Unit Test
=——150% Inspection & 100% Unit Test
0% Inspection & 100% Unit Test
5000 7 =—100% Inspection & 50% Unit Test
=—50% Inspection & 50% Unit Test
=% Inspection & 50% Unit Test
100% Inspection & 0% Unit Test
4000 +—— £0% Inspection & 0% Unit Test
0% Inspection & 0% Unit Test
z
a
=
< 3000
£
3
=3
5
=
w
2000 /
1000
’/
0 40 80 120 160 200 240 280 320 360
Week
b : "' U5 " 0"$0 " & & 0 0-.% 0 ) % O0%&

ISA/ THISTSE L ST K YS( ;'8 ) OGS A? 1 8™ HSK K. $US S

JHLOTTHIS L% ( BB$ST 8$%4 /00 (/G0 1M &S b $8*<E $3 MW WIS S
PR EC™ TS T (T TSR TR S (A8 IS 487 GRS S) BH T (
""" 83 U(ADO RIS T 1SS 9) GH. B ()HS"S 48 )8 < IS 1T 1K) & '3 as(
B*TTY3ME S )HSTHS AV IS H)SS( 34 . N K& &$) "( (& TSy "

B 813 1 (156 $8T) (O UCasT (AT Y (9)$3aS™ 5 . 3%



4100

?BA

4000

3500

3800

3700

[n
&
[=1
=]

100% Inspection & 100% Unit Test.!
—50% Inspection & 100% Unit Test

0% Inspection & 100% Unit Test
e 100% Inspection & 50% Unit Test

e £()% Inspection & 50% Unit Test
e ()% Inspection & 50% Unit Tes e

100% Inspection & 0% Unit Test
50% Inspection & 0% Unit Test
0% Inspection & 0% Unit Test

Effort (Person Days)

240
Week
™4 .0) @ D I " 101 @04HH  47H3
1600
——100% Inspection and 100% Unit Test /r
1400 ——50% Inspection and 100% Unit Test
0% Inspection and 100% Unit Test
100% Inspection and 50% Unit Test
1200 -—| =——50% Inspection and 50% Unit Test
()% Inspection and 50% Unit Test
w=100% Inspection and 0% Unit Test
1000 +—— ——50% Inspection and 0% Unit Test
% ——0% Inspection and 0% Unit Test
5
2 300
=]
]
a
E
Z 600
400 f
200
0 t t t t
0 50 100 150 250 300 350
Day
%&III :6 0I$ 0 mn IIO - ) % % 0

1S % ($$( "*. 3
L& RHR S

TS S

) & UHES T

) (9)$3h )

L T 8"

0

' 48 AB:

OIS AR TEE R )L S

1ISEE xR )



S A TS H S & (3 HSCC ($.$"(8" " HIS L & IS T (T (TS AW
KA $)S3NIEUS ¢ IS (CH UK & - HIBSET T TG T (M HISW MMy )"
TS T MRS TRESE MR HS(H WIS §)SISIS ;S T US(H RS T o 1S
DL RHISR) &S 9SS 4 S( (311 ; 0§ )O0CHE 1 WSIHSIST IS WY
HIS US4 ESES. & 5§ $B$ETOA (O0:GS/T
7767 1) 0" .0
IS+ HH3S U(+ REEIS S SE31 8 b ) < 31 B (IS H Y 318 M
3R TSCLA IS K)) T 3 h TRESHT RIS HE & LS W 4 & LS TE 4T6$i% S
$ SSEAIS (S MR FHIS3 (F (U HLR) & (ST (3 R T 488, (kS T )HIS
(378"  3HS(SMIH S 4 IS} & K 3 TH CHUS < ($S( h K) S
"R O)SEE $3 . IS A THSH) 8 <L '$8HISES b $BE ) L.$"(C<H : 1S
* ($$( K. b ) Sk A (IS W MRS 3 L SRS RIS X S ) ($)$3
BS( $ .46 ASTUUS $ ) &3 $ 221H220 (S KB L& FIT.E )& HISET (
"SI T I$TU b ) 63§ 22/H2:Q1 81'31 g$ (3 WIS ) MEUWISUS b I'IMe % 18
TR B S LOMAT b UUTHS SR ) (™
U RRLASHE M) AR A3 TR O3 ) UCMMIS R UHLE b))
8 (UHES( 3FHIEET & LB U E & (% 31$( $.88 &F 48 (i (8$( 3 H
T T S T R L I T R T R T ES
W)} . M IS S (IS (. 1S WIS 3IS( S K BIKSHIS $)$H " WIS
e RISES( 3 T ) 4, R E T 1 8h 4 tABESH USRS (S UM B Y
3FUHGTHSSISHZ S (CF THIS bt S(ISS (S T H™3 (5 )$$( 34
KIS SE & (" WS & UHISTTUS3 M & HESET LG 3K3$R * 31$( $.48 4%
YHES™ISY ¥ 33 (B 3N $.E$ £$)$S( 34 . UHISS. & <
=g 8 (S (GH *'(S//MBIKS 1S+ 46 ™ > §& ) H & 3 "3 #1$">. 3
) S S48 & (5 K% M3 (" 28 .$ "(HEFS S S (B4 RTINS )

8 14) IA6 WIKIIS .$3)3 o+ S MS) 8T X< 1 (S "( ( “S/BU



?BE

1IT3 T 1S " S ESHIS3 RS T ) (S THS (S S 8588+ S
3 ** UG ORISR & kK WIE & & R ™' & 8T M+ )$( b Y 1938
Y3t ttR$ Mt O KI$ 3 M3s ) (B U ksed Mt Mg Shhry

B> 3" $(5;% $(8UW ;& .. WS " L Sal B I L B
CB R E3T $3 (S D ISHSSWIS (BT " 3R s8¢ A $ %3 "IRS(
IRHS 8% IS % 4 " BIKSHIS &$ ) KIS (5;8 .*<E S $ WG ! $)
L4335 e T S I R ;e Wk 8 (s B
33 <. 19( SR S+ $F

$U3GT T U ESC VKBS RIS USS() & 33 WM ) A WIS 4$UY ( 31$( M. ES(IS >
8 3G E3F.SS WS (SRS U((O$}M (B T (ST b4 $( "
L$63%;8( 318( $.48 88

7: ho"$ b - . B&! " O "ELO
LI T Y. S €T L5 T ST B (T Dl | - Tl € Booh e agurs

®$3H (" *'3 )48 )HS ;S L 35) I B ES & IS HS 8BS WEF.HE IS

("3 )MISKY TS )% ) (M8 IS B &% .4 I3 8MIHIS* ($$(( " T3
PeE (M o I(h:
7: e B VA1 B . W.5" /7 %0

TS 3 B)™ 3438, 18" T SPAME 1 i$7G )31 Li%B-8% $

ASH" L SIS EFRCH G WS Y ;@ WIS™ (B1 . & K% 838 1h s s "(

3¢ &S W WIS (' ;S )aMSP &L (T N U(MSP&E 3. tSay

SH) GMS (" *33 %, & "o U ESEF K U(HS)™ 33 I$(;  $H e () * WS

DR (9SS WS UCHIST S T LIS HE &) WIS S L & FHR 6.6 ;(S(™T S

BLilZ ! $QE ) ..$"(C<H :

EFHIS TR RS K )MIS AL Y$43 S 4$E3 $ 02816 ILA S 8™ 0§

G- $<t 1543 $ 8% ((B() & & IH K TISY K (T FB .4 LSS ) WIS (B} 4P K

BI(S' " (9B (S WS &3 (S(S 18I _$E$(H 1 ;S Y3 RS} "G (" X3

) (9)$3H €3 ;% ) *HSES b )ESE e (W TISH3 $ 8KS ((B(h Sy IS
8™ (311 5§ SAT, §US( % < #SI*I S/AT scHL T *

S)RHISYK 3T )E) B LSS (3 (™ )0:@A@ "(0/CAESS .83 T( 84



?B1

IS SR H TR HHIS ST SR SHST W (1K h (P U)YRHMS 3 (B KiS 181'31 81
#$1%1 S )CB .G J$3 3" UHS( )S/CT S BIS Y3 ME o< p ) (4 $US S WIS
R TTHISTIS R W M) R LG I3 <L $( < TISE R T (M 143 $6<h

S HEIS (M RIS Mt v CYSCE)™ 3458 M HISE) B 3t 8U3IS( "HSO< $

EE
# 6 0 00 " H&! * . .5" / %0
0| "E. S /- L /40 508 )
D O30 O 4 g guer
S 041G # ) 8! 983 $= + (5" "(3 (8
Nar " (" $:8 MLy G RSP RGO < &
0 _O% # DB | Niesn usis )1 )8 s (98
' " O)SC # 8 8% | gu; et W+ ;) .ew
N , NG IR T ¥
;T C)$C- # $ 83!
poe ()s$(- # § 83! NS ) HE (ST (3@
o , (-)-$(_ # $ $;$ "%!$( "x3 s
C)s$c- # § 813!
C " C)SC # $ 813!
O »e 1 )83 ) 8IS L IS HE)SHE"S
/< ¢ # 9 8% g s (<31 .g (hs3 g
) . " C)SC # $ DLERA T * 8% )@)$3H . 3(
i1 1y USs U 4 1 :
o prap—T (LI U T B
;T C)$C- # $ 83!
A< s # % 843! NS ) (B3RS IS
' " C)SC # $ - b FESE RIS (T 3L LS
C)s$C- # § 813!
;T C)$C- # $ 83!
o< )sC- # $ 813! NS )¢ HIS* (S IS HY)) &
: = O)sC # $ O et T ] B 1 L QR B I
C)s$C- # § 813!
0§ $A31) RSP KPR GG )+ CWREIEHE AL ) UCTTWS3 ARB(H O $C * KB ()
DA MG (B)$3 (BT HS 33 ACT W MISES 3 SH kY™ $) &S < (P& (™

G ESRY KR UCRCH WIS <SS MISHE UMK ) (PSS & B (BB (E $) & WS
)83 1$* FHLCOSC T P S Iy $ UC)MS)T ;0§ )HS ¢ u$( . & *HK 8
B ESHET THIS  SR;BAS( 3 WY THIS  $ L& B8  4$( 3$( W W)™ 5 $SWIKL "(S( )Y
BSHE "R RTHSE)SN(Y FE8 3 $ 8 . ' S)AMS. 3 4K$H3 & wgs b xy v
JHIS* S (3™ § ™ )HISE WS g UG RG4S



?BG

#® 6 bt
0 "E. "5 /- S
- |y - / 40 508
O30 (Y% # % 8'3I- )
. )8 # % 813!
A< LS # $ 8431 3'))$3%$ ))%!$3 O e
: o 1" $ )% *iu3 $ /< (@<
" OS¢ # 3 Y GIR I: @
C)s$(- # $ 8431
)8 # % 813!
C< LG # $ 813! )))$§i{éi;; ($ TR A8 4
' . Vel ' B> (% 8<. " (83
’ ()$( # $ * ($_ "%!$( B I | _$:
()$(- # $ 8431
)8 # % 813!
E:< QLS # % 84l )83 )AS( 3" HISHS (S
" O)$C # 3 BT
C)s$(- # $ 8431
)8 # % 813!
1< QLS # % 84l )83 YIS 3" HISHS (S
, " O)SCG # 3 X > ($)83H8$;'$8  &(:
()s$(- # $ 8431
G )))$3% ) 831" §1$$)) @) 3 "
< e Oys( g3t ) h.8 U8B IS0
Y8 ) FIS 43 $ MG (" *3
1.$
)8 83!
20:< )83 ) HH 8 (983 (8" ¥
> C)$(- 831 (T3 LLs

8™ HEI<EI K " )HISHEH3 $ ) &HIS $E3;H;E 31 U $(. & FHKTHIS L8 3!

Thos & RIS BE & TUS3E T (ET WS o B> %k B UTHIS REEE "R )SEE ) (™M

$ 31 ) RIS & B3 1§ ;" WMECTF3 )b )HISES Bt P & el

C"R3CE (WS 3 B R KNS IS8 T (FisE* "Gl 88F HIg* (8 T 8IS
OB 3 (3 o(3 T $HIS st M3 t3 (O3

g HIS $<E3 W ) WIS U ¢ W3F S & R PHAL S & (M RHE3

"hOUE T 88 MWIS(C™ O* " FE )M SBEFS3 § M L8 (H $BLHIE !

$OE " 8% PH&SUES H; & UEWHT (48" $ BN TBIKSHS(H ; $¢



8. 3$(8MHIS2 * T U(WFS. § 8 18 AS RML KL ™E 1$$3 $ 4$) (¢
8 $6; ‘e 8 H)Eh &(%3 H 1S has™ $ ;e8 SRS 8IS . o oy
$ 5 $)EME@GT " 43 (B WST8IB BHS+ U h )BT HH WIS § SH(S(H
B RS BGCT R ) (BB IS ERITTE R T O SH @R $C O TTETTHIS
Pk O™ L EBISHE Sy § U(H.3 0 IS A(R ) S N UN\HA SR & a8+ et
OIS ($)$3H (ST WS h hTHIS HiS(T % )BEE- B8 KIS b g<usrs ¢
H1$ .4 JB3MH AA3 $ <> .$ ) B WSS e$.E (BC HHISS( ) L.$(<H
7:4 - 0" N MAE % & 50
Eeh M Lk 31 EHIS UERRL BBC % ))™ 343$ )& * 3! Uik B 8%$ . '
"E KIS 8 84 854 (8" &S )ESH uEFE (S T3 CCEE Y TR $( IS
$H)) & NETLE T ) ST 8T TSR ($:8 LR T U(HS % 8 $xgy
"CoLL8E S CROIS(S:ST SIBSSTHISS) M s ¢ ()3 348 esHsT $(H
B3SO W3 ) BIE EKE. B H)) 348 M OWMSEM G 3B Mh)a W&
$o; H (WIS ) AR E T3 IR KIS 3 b 4 HISHS < AP & 8% 8 w4
BUSOR < UEKEG'$8 (3t 8L IS S 48!y (v 8 ;' $musg
AOI83 8 s ($:$ LFe) (%
1$.6*¢ * §* &N T30 g 8l 4 HIS* ($$(8 4 t$4( 8"
88 1 ES<FL G 8$ L & R 3 (ML WIS 8 44 ESH EFEHT U( LSHS SR K H
BI$3 (S & &SHIS (" MSUSH T (B[ 1S AHKSIF )3 LF T h $MH H) b 4
MY AR R T ASF USRS (S T3 (S M(ES R (S )E < L& I3 $REHY 3l
BN &S} & WIS &SC st $9, b)) R sFEE 7
1$ ..& 31 SCISSH 3 X.8" B$) &1 T St b 3 < gSHIS) T N )8 &S ($)$3

("3 T RIS PR8I LBt ) T WS < ()3 M348 8% $ ) - )i

Ty 33 gLy gy 838) &> (3" " (%8



?20?

"R SBC H)) YRR T () T WIS R )3 W T 3438 8M; $ MY SIS XS S &
($3$ $41$ §))3 8;$ ) &41$8 4 i$
7:6 % S b 070 ) ¥0.7006  togier  x . %0.5" /%0
g() T B ES (B3 (M K3 T WIS P 8IT<L Y "t §)) 3458 (WS
BISF C)IE T AS L (B LLSTCH T GSEBHIE 1 ' g$IA) & .8 JS3H "(
SUIHISE3 > (DM C W T IS H))T 3 4% §1 HBHS (S SOk FHIS & BH( Y S
"3 (A $01 "( $@G:
1$$85 & 6388 U $ .6 (S(HIS 3343 )HS H)TYEEE T b Sk *<UIS
AISHY )L A3 ATHIRSET 1 83 $HISH (P ..a<*HS L M3 8 8 (5" (PSH
G WS 8IS S E) Mt WS e * (S 8 (G (PN (S 8
$; B (SN ASLBT MERHISTE (BT MU S(h WSS NS( (S U 9) & $U3W
30MMS L TH S TR RS WS (VT O)ISE3 S sy s (31 g
EYT k)
$H H1S3 $OIMSASH WSS "(($' U BA™.E S WS *$ )8! &% S
$* USRS S WSS (ST TR <3 (S T ONISHS 34387 (A & NS WIS
¥ FFG(3 438 T JAO )HISES HT FFG( )3 :8) Ras+ S (BT "(
EAO )#1$ §))3&:8) &3 (8% '™ S HI$ 3 "3 4" $" SR $S" WIS S 6 I3 &
3R U8% . M3 IS HIS /<BH3 $ ) $BCSWHSS) WU T W8
TS U(8MINIS;  § 8UAIS(,T KRB K ) SRS 84S .k ;"(S( IS e
$™ $/0-

YA (315 $)ERI ) M U (S 43 ($8%$2 8U3IS(6 £28 L.$(6TH * SIS
$h; ¥ " 8% ($3 "3 HIS3 MM 3 Al 3 U3 MSTHS” S L& 3¢'3%:



# 44 0"$0 " bt he ) ) O 5"0 & "M &

0k& ) [ [ a1y | 7 0 | o 0 0. &
| 0— "0— . 0 ;J) " )b e 0
4 ? ? ? ? $ 89:
44 0:A 0:A ? ? $ <9< =
46 0 0 ? ? $ >? 9?
47 ? ? 0:A ? $ @?A ><
4 0:A 0:A 0:A ? $ <?< 9
4= 0 0 0:A ? $ >=8 ?=
4> ? ? 0:A 0:A $ @A8 ><
4? 0:A 0:A 0:A 0:A $ <A> 98
4G 0 0 0:A 0:A $ ?9= =
4 H ? ? 0 ? $ @AQ@ ><
4 0:A 0:A 0 ? $ >?9 A8
4 4 0 0 0 ? $ ;:77? <>
4 ? ? ? ? 0 <9@ o<
4 7 0:A 0:A ? ? 0 ?8; =<
4 0 0 ? ? 0 A?: ;39
4 = ? ? 0:A ? 0 >08 A;
4 > 0:A 0:A 0:A ? 0 20> ;=9
4 7 0 0 0:A ? 0 1=<; ;88
4 G ? ? 0:A 0:A 0 >99 A8
4 4H 0:A 0:A 0:A 0:A 0 ?:A ;=9
44 0 0 0:A 0:A 0 ;= 1>
444 ? ? 0 ? 0 >9? A8
446 0:A 0:A 0 ? 0 1IA; ;@9
447 0 0 0 ? 0 8=:0 88@
1568 4 ;18 " A FUHIST K O)P KL B R I (I T

UG SRS RS S A $3 . IS K UISE 1Y < 4$ $'S WSS ;WS 4S $
("8 S+ b ETTHIS T SUeh R < (8 (3 ($E8;88: 4™ huISy 4
* ($)L4I$$3 $ 85 (3 ;KN HHISESH USFET 1 (S T HI LGS )W 47 "(
S (S ™ .1 § $3*$PHa;s(l ORI OPHESO T RS ST ;e WS+ hYsS
$h; B UL HHISAS (GEFET M( (S M (3 FSTH MHISS 6 J$3 SUIK e 1 KR
B9 TR FHMS (CF ). 8%ES 838 M(H9) & &MIS L (U %3 <. $S8(
$4 484" CTHLEHS (ST T (S
IS X3 UG ) (9M )L H H)HMES3 $ s WY $) U(™ /<
SH R SHIGE IS * (S . & <K T U H SHh WIS 348 $;$ )L WS$3 $T & WS
B 34 Lt tHR (SS(3 U MIST)EWSS3 $ 8SC(NHF () WS (S ML



?@B

FO3E )R A 83 (O HBC USSC h SRS () & WEEHTTO3 U3 MEH ST SR

488" §T RIS < ($ (S K3 483K IR 4 >3 @™ ¢'"= HHsE'"

B4 (8(H SBB(IMSI (B (311 &M * (S $47 Bk F WL

MIUHS (RS 3T S (H (S USRE IS KT T Y3 N(S T IS8 w49)) i
$ SEH MRIE3 $ h C (h )& .E B3 R ¢ LOJS3H 0 IR 41 8% ! ;S

) (IS h ) (ST UTYRNLL I3 E $ L& & (O SMESTH 18%K (<. Mul

)b &3 H G (KIS T 34 883 MHT $h SEE;HT S 3 <L $<3 HE b & M HS S b
$:80 $3" SHT (B N *3 (%
717 o /-TTH - & "8T &/ L)W ) 0( "5 "E.0

NS T K3 S T S(H TIEY I8SE B M+ h RIS 'S Wy
$X.1 NS ($)$3 (B3 " AHE () LS UC RIS T (L S WSS WL ESe NS
$& 9) W FTTRENE ) e ! RHS™ 31$( $ &3 4 $UH: IS CH KT a3 (B( ™
LSO 8MIE ag$ b 8I'$S+ b (S S b M. 8% S S ! 8"h WS

*$ 388 8™ ' ($AD "( "HISUSH. $™ ' 4$AA

50

45 +— =——05th Percentile /}\
—90th Percentile /fw\{y\‘
a0 = 75th Percentile A
—— Average Schedule Driven "4
——25th Percentile lm l"'\\.‘ Lﬁ
= 10th Percentile
5th Percentile // \/l L\A

w
2]
i

w
=3

;

Total Manpower Rate
)
(=]

15 4 =
10 4
5 ]
0 : : : : : \\ : N
0 50 100 150 200 250 300 350 400

Days

&= 17 oo/ -$h& " L) (M5 ".000



50

= 95th Percentile Quality Driven
45 — =90th Percentile

——75th Percentile
40 +—  —Average Quality Driven

= 25th Percentile
10th Percentile
= 5th Percentile

©
o

w
=1

Total Manpower Rate
[~ [ie]
[=] o
3

300 350 400

Days

h&"" o oo/ -$h& "8 K/ M5 ".000

1§ "> HP(8S § ('3 HGHY KIS+ W HGE';P" WS RS § H)E "hE)) &) 8F;%

Be 636 3"UEETH & ;T(E Y3 E GG 31S( $ k) &< 3B HY R 0§ & 35 & I &

BE*.hh FUt<NG+ th .36 § G ES)) BTN MR 1 G H4$.08 $
$3 (48 )C" R U S S 431 BHISKTHIS) BHEL Y (983 8 $S(hE ! 4 )$3 38 Y
&35 S HIS R UURAL GG 3 SS(HIE  THIS LM "H.& 3% $ - HTIS $ 4

UGG HE th ) GHBS( 36 T KIS 8" 1 SN 1% (9)$344 1S

7= ST0F 0 ) 4. T00%
BOSET$<. ™ 8L R M (RIS Yt (Tt ) ("t R3 x 2-
BB* v 8I'BLT IS TIEY F T U(R L$3YS(3 UCY T ) MS LS &x U3 ) i
81 $* HIS* K3 * ($ ' 4" 8UTHL g+ W WIS )EE IS WIS (S B ) WIS * WSF K3
*($7 /-4 (S U 8IS WS 438 ) W (S E ..& 31H )M K 41 4
33 %, 1§ WIS 47 "(,B- _"H1$' 8131 ' KI$ <. '3 & 35 4$) & )" (" i$* 41y 8
BB TOSIYS( S S MES KL RIS 638 ) @b LTt L NSE Wy )
HRIGF 3 R (S TBIKS L& HE LS L1 U3 EEFHI HE$.68 $ WIS < HIS* ¥3 < ($

8™ E$ Mt $3% & THIS & 3% &B+ WS MY H WIS $T R (. & hE LS CCHEEY WO



?0A

(BIS*""$ SISHISK & %% W) 3eT (WS (S W 4 3B RIS R E G LS ¥ )S
ISR+ RSFSME ) RIS EERT I ) OMK WIS & kb L 6 3% M 3% $8% )8 S
TEET TS ESR ($5% LFEH O$3 $h o1 (@ oty Ao B$ L ot(w 34
AUES )8 L ttY™IS (853 (WIS THIS2 & (SBT3 )
RS OUHTUSR 3T K Y )M () .S .8 ST bk T(HIS KT B s s ;s
xR R G R O(BH '@ (31 (WS 3T 8§ $(™M 'S
JEU 2 & U(E<.BEI6 SIS IS (S eS.AS S " )HISY) &) g1 < Be o Lo(us
M8 &S ($:8 .FEH (M FT3 L3 S BU S KL K FES MBS ST S W< < b
))'38$:
1$ < (U RT3 (S WIS $3 K% s$$e3 $( 15 8IS " *'3
$<.GFE 4 LESTFUSES T $3UHISTS<. A4S OH LS sy . v
SERBISE (S WSR3 (PSS U S ). 'S THISES N8 st s
BSOS L& I3 IS W ORSC T ($h U TKSTHIS CSHLE S(MISE & (B (+ CHHE:S"
$) &= $;8" MR UUTWO($T M) 8 $(h 3 3R MS(LMH(S T T Y) & b K) &7 $;%
8$ .$3441S BIS( $H3 K (ST L& IS IS+ HHGEIS L& I3 (M 3 (h 3 <L 8$(4s
8% H WIS™ ($S(P & & ) (™ 1.8 *Hi% 81$" 8% SUAS(HS > ($S( R I " )9 &
$ $() &&S+ WSFE (ST T (3 (9I81'3I8%)$E8 s M s $( " US;$8  (
S+ HEi$e$ vt W3 $ %8 S;SCH B3 R (E O THS B 3§ o4
Poo(.8 (3 SHRRAS b GHMISTHS(H M E8 * ($8(™3 (B(  )MS (P} ) (™
$30 )HIS e U8B (DS} CH  F WS H)) T MBS (P} Nk * (3 S < (S
EETO)HIS 3 )T T B ST S FE(H S KSR 3T )HSHE K H )
RIS 1Rt 3 (S Y3 E R)) LA R C)3W U348 $ %S
$ YRISESH B &> o 1" 8 §(H ¢ KIS S FSCH}H )1 ($)$3
(h  §3 > o $84 34 )} T "UHEIS e+ USFE (3 K< WY

"$S(S(E 8 $C



1I$ ¥ %3 $ 8% BISHS 6> H'<&$ h ™I HSHI B3RS $( ) &+ W
438 8 8 3UUEETE 8 (P SEe: 31BC $.H) & UIE B ;8 tH R T8 *
$;86  WEFHE KTTFNGHIS S+ % L& 3% § (& BSOS+ TG T (3 (7

g 0S



il

S

BT

SAT
Nl

SET

s

SGT

S?07
Nyed)
ST
S?BT
s2at

S?AT

S?2CT

S?ET

21T

S?GT

1 - "7 ) 0

DU # $USET ,PGAE-T R * '3 BT RN ;7 SR ¢
. 0888:+ i " . $3 *+ HH/E/BE:1H*

Mo R T - % > # $ 08 I
3 & 8H '7,/000- A

e

$3175 5 >$

% T $$3 "% &% & $31'3 . & D HA@OHBG@@CT
, $& & /00C-:

(3r7 * % 7 BH@:

"1 /?7H/CL:
>4 1'4 § 7 % @r$CT $6& " W3S T, ..% ((($ "W
/00@- C:

1@

B | % 7T 348 " "% (3%, $8 84
/00A- @HA:

b "7 - % 11C:

(307 1t K E TABHAL

=7 g 372201 /AQ:

K1 4% " '3 @kl $(7 17 2CGHPE?:

* 7 4gx " <37 /CB:

8% '™ 4 (" K 3 ($*'3/00A,C.00:B@/B:C- $;'3$ $$ $CT . & 4] 2GGBH/00C

8% )8 ,4(3 (5 H OBOBOCH  CC- "i$&"$4$)$S"3%T
1. 0888:. 8%k '*:3 *)* "™N$ 3% HE3'3 RIS A3 MSI3 R .. BT, ;' HS(
$.46> $ /27 /OOE-:

(311 * % 1 JEEH/1?:

= (3172 WR(TRORGTTO) TS H $(.e 3% 76
§O3SSCT ) HIS2LHN TG E T 3 )RS3 U B E$ S $R™ 7,766C- BECHBIC:

(37 * % 1 /EAH/11:

(307 ooty



s/01
S/

S/

S/BT

s/ar
S/AT
S/CT

S/ET

'((7 ?01H?70:
e
84 (BH = UCY B o (e
L& 317 4$MW3% N8 &$ ST, "
r@¢7TrC (M2 3%
* 1 :?1?G107 /0BH/??:
(317
# e * 1GO:
# 17
b7 % @1 $(7 AHC:

H8 &S & 1§ " *'3

" S g S(

$8 ( )7 $8 & $ ?2GG?- ?00H?08B:

$ USRS W 1L 76 (



2

U3 KIS S )L WHHNT M KT SIS USWS b $y 1
TSR T RRE ORISR $USS(H 1 GBHIS e ) 3'EUISTUTHERT ¥
) ETH K ASHISI (3 )RR E T ) e MISE) @b )RSy W T
HI$ b R ) UERTE T g ST RMSS) M $3TE TH SWs

S ) WISETE UTH (1 &Rh MSESISTYT . ST

"y

(B *SHSE $; ;S * WS ™Y 884 ) L*<$ ,267B-1 # 4 ,26/27 ; "
$x T 2G/1T; G R (& $UHRT,26007 " 'S ). .S )& < 1 ,2GA0T 2GA?T
2GAB7 8I'$HI$ "F 3 U35.h ) AMISHIS & 3 $W 3S(H WSHE T WS * (S/TSBT

ST 3 ' a$ A(S( WMS)REE (GBS (NS <ML "(( " *B *$ T84y
$ "N 18 ™( "oGEL BIRS 8 44 U *$UISE 8 (M8 AT " ((W "
37HI$ " h )a$" 8"S(ES $431% B 44™ U *SHSE b "3 ($( '3 A HS <M
$ UG I HKA W # 348$T 1M 4™ §M SIS (S : $FT
B B4 T % & T RS SE™T 1M (o (1 L$ AT
$U% T <SHISE ' $(H ($:$ . HFORISS )& T3 RLHYS
R 8YIES 4 F 4P 1 )HI$ FESCT UIEUE T Pl <SHIS & ($UY)S 1S
CSCOAHG (S THLE L B B4 OUUUHSRL 4 (S.87(BMP *Sl) & v .$3)'3
WS o <TOHMS WS . S $S3} WS ETT WS (ST )PIIL THS
13 %G ) HIS XSGt OHIST 3 <GS (BIGUS(SET S B BSR4 U NS WIS W%
. ), &P8TIZTCE -3 (BRFTS O RS )P $C IS
R )HS *$) %< *U$3 SIS & H L% K8
M3 kG Sl § XS M 83l WS A ) . S ¢ S (83
g UH 8IS COMSTE <SHS L S, WS T b CANS(SY -3 ;4§
COBS™ S+ ¥ " K. S $h 3 UH HIS 3 ET BRBHE.STE b & § SET
)RS $3 S HIS H3 <$T 3 RU SIS (BEFUSC(S.SUCT O UHMS. SRS ) ax 4
BSC USHS (3 " & ST WIS TR ;8§



?A0

SUHL LR b %G gg$ HB A ( . 3% R 3+ CWTOW N s (™S
3RS BT AR L ST WISST (T3 CH O TN 31 %8 18y
T SH G B LB3)3 H OB B E3T S TRUUYS(™V WS 3346 &5 7! 8™ 11$
JUBET) KBS e W3 RH (& IS b (S THRISHI Y <S WIS g
<H (3" $ S(H C(BHIS S ) L FE ML E L@ H* O N8BS TIET S i
3+ RIS S
' 31 A% )Ry ™3 (o B3 TE O SIS L BWIRHI (WG TWS § )
USRS *G (S T3 (B ..'3 $WIS & )k <HS UK E S "( 3 i 8IS
S & & *$ $( UHS3 % ( (4:

08" ")
1$ H$3 " e 83t e (S 34k (M) e HEIS ()Y S )
*$:
s 01 & 03
FXEEZ G GEHISHS H.B NS H O FFHISHS H.E MR H * *Y
OIS L TSR R UHISHS KB UNRRH < RE S L &l RIS WISk s11
SGT: I$™ “HNGE H > *$3 ;% % ¥ " SIKSWS " )FMKR. RS TET % $ (Y
BRSO BISE. Sk WIS K< < UWSGT SISk (. (SGT (S5 S(MIS . S (g
81'$ "OGA0K (S S UHNGE H O RSEIET O E3 RSHL KT g$h '9))'3E
SRS NI W3 RSHI A8 (6 WL % Ik ) -
4 $" 4 ;-8 " 66PM (T
1§ *$*i<  §(h 1 8HSP. )l SHK . K (5.$CT "HS . S

B o " ASAC THISTSE. $ 1 8 B AEFH<)L B H.G& "NEH < *$ BIKS

Boas %S TSI M) 8MIS SR ¥ & S R)TTU (3 T )*HI () &4
B RS T g(RE (S RIS SC)HS (ST T S @S . K WIS $$3



2A?
UL S8 1 SHIS KT KIS STSI'S ' ESAEMHC . WIS KS R$8W . &2 . )
884 NS H < RS L $/1 L)) E$) HMSUS W3S ). Sl -

$/"4
#

,701H?0- | ,H?0770-

§ /" # | feor ,00- | ,207?0-
207 H20120- | ,H/01/0-

BO- / / B0 - /
$/ " WA
™ iz 4( "0 P " T I IR

$/"4
#
/0 | 20 | #0
§$/" # [wo | o] 20
20 | #20 | W0
R > Pt AL S/t /0 H0-87)

1$ (37" " 3$FEHC R F)AK T H (HRETUSHS S RS, $( WS WK
Sl B -1 C. $( (68T §8 &8 UG L$EE WS * $HE WS 8

"(3 KT8 )k S < $hh KIS & SHEH HIE3 <TT 1 8" § 8™ ' ESALSGT:

$ /"4
H

/G 70k [ F?D

§ /" # |wol 0T
?‘ 770 H

b 7?1 BO  .40O% 5 b &"
YHRIG P <A N CRIGFETR < BRI R EHe < TETT R R< RIS RIS *g!
CH V8 P (8. HSeT s ) )T WIS (8. ML) IS *s ! "$-

YUCT ORISR <R g M 313 A (R R )$314 8 18" T SAG



?2A/

$ / " 4 8 Kk X

/0 | 20 | H?0 |H?0 «— > <"

$/7" # 120 0 ?0 |H?0 — > <>
?0 | H?0 | H/O [H/0
** < /0 20 ?0

ot

K o

& G 1 BO ¥k 5 ) bk

IS *§™ * G$AG(S "HI S (($. Mk & K 8M (($. UMW
ORISR S )eIs e Tt R i< R RISP; $l ) KIS <ET RIS < " BIHS
21 WIS TSI TS K G HSETR K ) X gl § /)
R L & "$S HY % $28 " E8"FEEH T *< O URSGT UCT M b RS ) &
$31. @ U(MS XS P; It 3 S(MSP ¥ I )HIS K§ v X§ 31 w1 g

81 b (($. MW UM WSFHL (X 4 S $(h sSUS X%

YETHIS KIS 'S 1 ;S ST P. Al WIS ST XS SIS 3L & $$3 S ) s
T G T I S U LI SO B G ) B T I X R
BEs's $Ch "TH YT OEBFS YIS O FE " % T8 (ETHE
$<*.$ FENEB ) WIg <y 83T T (M %21 # KU$ UKL 6% 8$; % $C WIS
CIS36 ™ YU & 8HISE 8 1" X ()YS( FH (83 U< ERENC 4* 18 (s
COBI'S ' 4$C2 1 8 HI$ (($. ™) &H$"$8 % ¥ ™

$/74
#
7/ U ik}
s/ # | o

20 H?0 [ H

& =H 1 )IED ) BO %Ok 5 ho&"



?AB

$/7"4 S Baialiel
#
/0 | 20 | H?0 [H?0
$/" # ?0 0 0 Q& * <
?0 [ H?0 | H/O [H/O

F* < /0 20 0

E *<
R =1 )hE) B0 )X
RIS CYS( *E O S/ $% TIETEISE L L WIS (FTTTH RS
®2™MH' 3 $8 (" BUHRY . WS #N §geT S F I WATE

*$' P 8l )OO g2 WIS KU )H "( /71 HI$ .4 WU ) 18

BUROBIS & ONSLH R XS TGS AEM$F IS *<S( WS S *SH () &

(SHge G IS h SHISHSS /B H RS h )U( RS( KIS )& S/
BE8 *UANg $?1 L))

70— — /0

20— — 20

o -

H?0 |~ o

Ho—— 1 wo

$/" $/ "0

\
0 - 2

Wt =4 §/"4B0 -% § k) " & by W §/7" B0/



- .
o I
H20 | |
Hm<\\\\\\\\\\\\>
$/" AR
8 =6 ) "8/ $Th M S/ B0TO
/0— —
20 —
0 T
H?0 __| 1
H/0 — NI
$6 71 # $8 721
0 2
BT =7 §/UAB0 b)) "o& " S/ B0 (

/0

?0

H?0

H/0

/0

?0

H?0

H/0

$.63$5( M OBISHAH () S+ N $<.$3H W SO

S/ . WS K Mg WS )< (MK 1§ *
$<.$3H4 8™, & $) &S 31 )HISHSS . ' $/BF<H( WIS 'S
%2l <,/0-\ ,20-\ ,24<H - #?0- U #20 \ BO< \ /0
$?21 # < H20-\ ,0-\,2H<H -,20- U20H/0<H?0

$ 21 <,?0-\ ,H?0- \ ,?H<H -,H/0- UH/0\ BO<\ ?0

BRI

L

%28 (WS



?AA

SIS $S+ K $ 31 HI% '$( WIS) 8™ $+ ¥ T
$7?1 ##  H20\BO<\/0 U?0H/0<H?0 A<\B U/
%21 H  H20\BO<\/0 UH/O\BO<\ 20 Uk?
%21 # 20H/0<H?0 UHO\BO<K\?0  A<\/ UB
RIS SSH Bt S (h <U? M( UKZ I E S (b 33 (S hMS e
G WIS ) ANS//  H KEBIBIZ @S . M(S(H HISEE gk <X gg
§$/7"4 g xrra X
#
70 | 20 | H20 [0 «— * <=
$/" # | o] o 20 |k0e— > <
20 | 20 | H/0 |H/0
MR <0 200 20
Lt
KT =i 44 CHE b 1 &b $6:6&
BoUY R /</ H O *§T 33 R IS(TTHIS KB S WIS/<B H *$:
%2l <,20- \ , 2H<-,{20- U H20 \ /0<
$?1 # <,0-\,2H<-,20- U #20< \ 20
$721 H# H0\/0<UH20<\?0 <U /0B
SR T
%2l ,/1B-,20- \ ,20B-,H20- U 200B
$?1 # /B ,0-\,?B-,20- U 2008
1 1Y) %/ G KES 3 UUET )/B# (M L. SR

"™ e R

g

A Gl AN

& "HES HY 4

BCE (" S SI88ET 0 (7= S8 H#)KIST < 88 V 0:BBBB-!1$

$?28" " H8™M* EGH THIS  *SI $ )?00B % 8WI'™EI$ 883 " )

)3 &9 %?3 ( 8 > (31 $us



?AC

Y 181318 (8  $h K/ $OUYISEUS . U gF WIS ;g *
21 .S SIISTIS T 4 SH L SA/1 RIS ' 4 SSH/BH V(A T &GS
1§ 8 " e ggy ) )20 $37$ T 18 YIS *§EH (44
RO ORI U3 MGRSY /AB# (M T g GET A ) ) 2008:
RN TTST W R TLRE
6 66 (P"("
* BB T UHNSL K < kG, kv g am omgpovc o ggt (. §(
$ 8™ ' ISCCIBUIHS  S2(S (&< ' USCEH "(M$ S/ (S (C &>
I$CL "Hs) 8" . &
$/7"4
#
21- JIA- O
§ /" # | AN~ | peme- | om-
H10- 210- 070-
Kt == 566 (P"("
$/7"4
#
F—t— e -
§ /" # ,ﬁa' oo op-
h0—— e —070-
R s> S /B M kgt 1 (Pt



?AE

$/"4
#

e ol Q-
$ /" # W H2H 8-

Wt =?  § /7 '"4B0 LHOK h&" "1 (A G

) B LR )EAMSETCr( RCE AL ) MS.LS# KIS -8W 3 <. $$
C8$ &()&WIS WIS . S WY THMSIS b ()& $1. % 1S WIS . SUINISHH
$ v "( §
1S RS S WL Sk WIS SIS 4$T1 ()8 G 4™ ) g
RS (USROS b SSHLES3 L S KIS (FTTIS ML KIS $U39
$31. $&' CAS b &S NSWI EMIS & % )8 FGT T GHKH! IS & IS )
g B SESUSMK . $83 (8 $SMMSL KIS (& ISSH EWS
8 (MUS8M L $ UMM ) WL S . K3 U WIS WIS WSS b USMK. %
8" & $: 8HH I (FHK. S LTSH MG W%, 88 My . % )8 "(
3 SHISE3 LR WIS RS THISTHI YL $3 (U UH3 L% W3S 448 (G b S )HIS MR
$% (3 $#
#OU(H OIS, SRS SR TH UM ¢ <RHIS S aSMS M3 $( !
$+ T8 SO 8% (U3 $(7) M. S $$}E . ML 8K IF < GHK IS
TR OV BT IR Y G SR W R S SR | EELN Q) 0k ) e
8148 ) "() AN H * *$:
1$ *$*H ( $() AN H *  *§ ' S I%$ ™ " WS4 b (S) *<$(
W S Bl RIS L YR SR RSO (L %% 893 WS KT T HISR

"(;(C FE™IRS IS 48 (M O EIREEL YT ()& WY.L & S?0T:



?A1

7 St M hE& ) 101§t
COSHIS LB THIS RS ) R HIT RS TS )3 WTITION oL UM
3% W3S aS$h W(8"H LW ) %3 LEE;$ wToovogw v GRS

EOSCHE T ETR R $ -GS LY SHEETMISS 1 (8" W t)et L %
BUp SHSR) & L ST UCL-UEHIS . %! ($)838(H 3384 $ W U$3 (
PSS IR S) N KM USRS . SPT 1SS KW T S) AW, S ' WS $ ). 8
TG KT YIS ST IS+ $H M $3 <73 U 8$N(SW) S T § 43 *§HL g
M) s . [ O 1. $C UG )18 ) M w8 . R
AR H KIS S R K BN . SRTHIST RS )8I'3IL $§U3 $(HMS ! g R
GFESPT L Iy U8YINg) 8™ ) § < *
R T T o R R T G R T S
J- 18 TS E IR USS <R SISk )MS . SO RWS W) eSS
mEE) I UTHIS W LR L (SR T ERS( WS < S R) I
B 1§ R < RT)RIS. UL §T 0§ FRGRE MS TS ) LS.
MSHIE LIS hE o+ L TR gSe(h () K. HELET $( ) WS

& HER )T O-THISTRIS R toM™E Y (O TR OME:

8- 18 U(8.8U(8U8 ) WSS O MKTES <MLL SHINST IERUNTE
"SRR UOS) & . tLBIBLY 13 GSAS S T )MS . S . ) -
B3 Uh o8ut ('S WS . ME8$3 WIS 4+ 1 L. $HISS”
$3 (. MT8I3L 3 UHTTMS hE 4+ LR (WIS W T hEr §3

C3RUHS 3 UHTS(SW THSYRE . oISTWE w1 (8
3A* )N

ES;% S eSS K ) &) M < KISIKS B)TSUTLRE L ®R*
> U rCFL(TA Y T8 M Rt Ty U$8 i3 RS $3KG ;S HI Y

el Tt TS .| I 171 88867 .6 ;SCH! hHIGS" " "(C ™ "$ LMW " 3NSFW



?AG

8r3r i) ) &)1 <R S S e 88 WL . R ( 1
& " BOUEOMIE $;E(3 &3 Wt S e Tt )8 TS ;8 e
4 0% B0 "% § ;- )) $
i S?BT .& ;'($ B<B *$ $i83%%" 48 N8 &% (8;$ & , v 8134 18"
$ 8' &$ CG:
Developer 2
HIGH LOW ADD
EFFORT
{|-p)c Q| EP
HIGH
(1-mC pCQ) HI-p)C | C
- pC=0)) H1-p)C p0O,=(1-p)Q, EP+pQ,
£ Low
= 0 0,010, |0,
C 0, EP
ADD
EFFORT
EP EP+pQ, EP
b =G 0% B0 "% $ ;- )) $ 5$-"8" %/ 0% 0
31 ($;$ %' )3J(8Y 3133 HBESTUr+ o "C 8+ &S ) (M
$)) et b (8.$"( " e$ "$( .4 " BHHIS $h USC % 48% (5 (TS
gt 3g; $8% kb 4™ o+ % IWT O*E ST (0 .H3P;H( 3 L% ST b LIRS
$h) & H3 LG BISh 4 UERE o, (5 888 8 WIS LS G )e <3 U3T) &+ W o bY

3% $C M ' SIS HIS

W/ RHTORIS LS R )& K $E 3 Wt

TosamS( W T S g7
$"3 * ($77 i 13
SR T$$ 831 (WS

1$ 8))83k
TSR 3§38 7 E/

3487

) ¥ .68

*$1 TR,

@ 48

WH2TCII ML TS §
3R H 5,V g 1
5 "+

"$1 /00?-:
I

;8

3h+ h 34K 8I'S$

LB b 5.8 8

ot N8 83 (88 ¢
L& 1R /0077 RIS T W
$ BOOT " ;& &

Y
1$) &
“( /20EC



?CO

C* $H WIS & N ULES HE T g) WS &) b ()3 $781"$HS$ .8
NS I KHIS T $ §UHSCT W™ 33 (M E™3 (8 .8 b ) AP SwT 3 mitI
B$ 4 S "() M1 HSCH BHISTI(S.SN(SI3S ) 8 ® M T (8T WIS L$ %
IS ($:8 %) & (C" 9) B & NE 3L UCE RTINS (88 .% 8IS
o3R8t H$) EMIS ((CF M )S) M )3 & $TUAS $ UIS3 HE WIS b *H- 8%
WS 4$TT ()& ST M 3 M (L MIS() A3 W O3S (W I ut WS
SUE T SR 3RO .83 18IS R R U( (58 W% 3 KIS
157 ;S .8 ES;'$8 T AHISES X . 1S KIL THIS $SRE$'S8 §F U HKG WIST g* 446 Y
(B 1S 09;'$8™ WIS( 3 *EUHE " LHI$3 (§ 3
$UBFH FHT & <SS $HH KHIS U )MS VS v g$E03 "3t §  §( ¢

WE e K &3S K 3 &S

s EP
g
¥
c
o,
z
i X i
o ! z
o 1"
Adds " Takes Confesses
Effort shortcuts lateness

Developer’s Action
¥&*" >H "0%h B0 % &" ") & "0 $ " 45 | L
K $.4MUSC LH T $h OIS Sk )W 8 8 4+ kN8 es (88 %

"
$3 > ($77 " T; *$2/1" > $&/1, "$1/00?-1 . & 1H/007741$ ™ % 45 ) &
et $$430 (HIS Mt $RETH 3$U3STE/@0 448 &;% s BOOT ;% & "( /?0EC



?C?

26 ($/" /0 5§ - 0
Hoo 8% < HIS($3' " " WIS 'S &S 4T WHCEST T ) &XT ) & <37
3R BH. S R$ ISES WK OWHCRSTC T ) &*T 3 $(83 . 39 SINSHINS

"8HI. TR ))&t 3 Wt EsC 3t % 34t k8 (Rer *$: L

)&= *$ )HNESS &< 8$. & $&l  THT "C THIRS SRS WS )1t
3T $isss” $& "(#£ 8131 . T & # "( "hoT $&
"( "hAE SECT O UHE. ) HB8EFUHIE3 W UTRIS3 Wt 3 T) & (" *3
G.$¢" 0 THS R N T Le$) & $C 3t TU3G BT ) HIGS T 3 LR WS .

oy WIS SKTHST WIS, % 8™

TR 8 R (S8 L FS3TUTETO) W1 W v 318( $ 4 e
;8 S BIKS M OF. BT F(ESL T E) et S )IIS SHIESE hUH; & S .. %
/ "(B)&S$ 3 )HSS hEH; & S b 5 '(3M) ' Us GHISU3 UU(RWHMSS( ) é
IS . S U9 U ) ))3EW I U+ ChTsuITT 3%m T 31$( S (8™ 3% M3k
I' LS <BASES ;'S8 )HISS & (1 ET T ES HIS2 ) MEHI B as+ S WS™(:(
§o4$(H 3 T(WS 8,858 3 W' 3 W UL §@- )HIS ) &as+ t$(8 SR
SIS H A4S TE 33 H A6 L% 33 MIS() A TTHIS )R K. 3FHISES K3 $3 *S $

oW ot) &L $@ $U3I8$3 Y (EHIS (CH ) S8 ) M < L8 (H

17 ; 5" 01 "o03
o))" k¥sT2d ™ES 3 ) W oW T ($3 TS T K (8 S+ §W T 8!
B el hogs;t 3138 $3 Tt Sk RIS L S WIS W O (88 . 65?07
FHUSS G5 FH () 4% (ST M Sk §F (83 v
FTSAT LS FBHSSTIT 3 SIBSTHISHS (58 .8 1838 38
)& RN ) 882 ) HTI L ' 8.8 (3%( $ 8™ ' I$E?) &SRS



?C/

™ > C0%B0 MY § ; 05 ¢ 5§ -"8"%/ Mh 0°
mCO™ME3ES T+ h (83U R 8+ h 3 4TSi3 WM (83 43l
$'3 SC (83 TS LT NIFUTY N TR WIS $h 3V R hEIS Tt S
CH™ o SIBESTHIST (B THLE Sk WU TS KD MG (S.8(SU3S <t s
RS th T S S T $)Aa(ss W% 8 KB(S.$" (S 41 "$8 (
R ETITT R "M$ U $) & W T OBINS < oS8 (R U( S
CrC 3. WS )$3($S W% ('t 84 33
#OS( THISH WIS U(H URREISES S 31 6 (B( ™3 % B (@ T W v v
8L b ))FEH LS 3 (R T IS SUHTHISH h 3 HTO($3 N4t a($kd
*$H T &8 8 M IS W O3 ERE K4S S $(C M3 F*FR8 b $* $(
4" 8$($ $HBINI .88 $UHHIS H WIS ($;$ FEUH W ¥ T8ISIT 8i$* ;$ 19313
$;H " Y3 h W8 " 1%( BTSCT 1M$ 881 ;6 S8 ) IR 3 i
B 4$  h & $* $(C" ;RS BB e RIS B <L <t FRETE 1T 3 IR
BES 8 b MISTI(SHISES < (™ WS8 b ; (& $8T HISF8 44™ "HIS3 (F 9) i$

ToSatIS( LER T BB c FT OISO HEFS S 68 U+ b BB S (58 .Fe
$"3 * ($17 - 15 RSN KA, USI/007- . & 15 /0071H1$ IS &
SEET$SE3 U(HMS U SR ISUSTE/G0 848 &8 S BOOT s & “( /?0EC



?CB

e CC ¢ ™ he 81" HIS [ A FTSCH BIE EURETHA 1S 8%S (M WS
G 1T 8%1;E8M $C b SIKFHISHS * <t FFEUHL (§F K USCHY B 158
SHIGEH 48" . RIS+ H 3 &I WM K K$  48%HS 4T 8I( S $M™ N8 S ($;$ *E
OR300 (3 TR A TIS TR RIS (T N4 8BTS SHE(PHS *"™8( .& 38 $ I
8I'at g3 4 *& .4 (" *§ ) et W <o gtk 31 31§ 18 (ds* ;3HIS

SBEBBSE TR FHIS (S8 LB M( S (CES b o+ h 3R WY

hotohs S DM N .0
3 SPET8 HIS)RhE ;S CNRSTH K Ak Wb ) N8 S (5 L F$WE
)UCHIS T e (3T ) ESS ) & SRR (S AT 8 &) i8S e (3t 3
($ H8HLF <FNTOESE L6 (3 8IS 3W R Uh ) $<h U HSS v g+ ws( v ('S
)EHISF ") 3Es ) (CH T S IS TSI aSTh .. ) S ' SR $(H A$ IS
*gS RS KT BIST $EFL SCMTHIS e (3 ) KEST 03480 & $(H KU u$S: 1
KT E™3U3SEE 18 i8S ASUSC S HT WS (S TSN .S (H3 (S & ST
E.0( MBS LS 65 .0 (BUUE AW R UESITE S (&M WS M R UL $h g
(8"¢ 4
RIS ESS L& (3 L $FT 3 )REI(EW)S STEFWI o+ BT > - WS hiS
SE S, )R T ) S () AEFSEL B ) MBE )R RN RN 3
S S 31188 AT R AKIS.E (3T )KSS ) 8% 0 $U3SHINE8 " U$$() &
3" ;8 $% 33 E)R(HSMC 3% U(esE ;) (%S
$"3$78$3 " (RIS H ¥ "SINSS MK (" WSUS8. "EI T H <SHIS i$S
") 8% 1 ™M3PHIS IS &6 R * *K 833 8% ;¢ *% "(h.$ ) 8-)
H1$ 8 4% <. $HIS HSS  TTHIKS T 4T 8" 4N hHIgE S8 i <1 8 )
Ghr$C 4™ E S )E 18 (S MH WIS) 3T REHIS L UK K E$3 SR
HOE T 8WI3 RIS (M3 RLHSTY N T &)k THIS LS 3% (3 M )WSS.$4

2 " 44 65?17 5?GT S/0T:



?C@

3OS K8 . S )MIS KT MIS L& S48 . "t $)e3tk M J "(
BoR RTTNG R RS ;8 $7 (0 MISS (B-3TH MUK (R E R NS
SO RIS & S 18>l 88 S(H (R3S o+ T, -HE3 TR ) WIS HiS
DU OSTHIS3 TR & $ (MS. e (W ES )M S, ) )Ms *§ 1
$CH (B;S SR &S ;S K o+ W, W H(S.$( TWM$3TR ;e $ U

3 $J BE8 HKT "(Kg- "(; & 3 "H"™h3 "8 ™

$ .65 UG NSC FE () & (&2 MR §) 386 , - R * >

3UUHT)FUSH B B E § U2 3 37(H WSS f$ ) $ .83
G™ S LHT)E h S S )M L Sk MBMSS SARK * <EN 8L
G™ § )& S, ST (SHS % NS NS $UIFIS3 (M I 4 (87 S 818
C3UTE T334 (AT O3TYT UHIS @) 3% TS UK ! (K
(716 8IS (3UWU N T 33e C(TETTTIUYT UHMS 93% > g$)

§1$) %1
0 1ol B +OF AR
$.4388(C "3 (v 36+ WU MS R § (b a8(9)"S
U \ 7 +OF AN

8IS ' (") 8% 1887 "( -1 () 8%( 18$7 "( ($)SHSL Y T

— + " AHB

8131 BISAWS  "<UBIKS S < TH)E * S B HS<3EH( K 5 $8 )" 8 «
IBHIME ;& S Ko "(Ks IS)RET WS+ % e 35 S AS( S T WIS 46S
L3 LT S NS HISESS ) (CHSST (WIS $3 (T WIS+ h .6 38§ " 4%(
RIS LG (3T ) USSR b ) (s BHIS (NS $UAFMIS > it 8% 4$ws) 8™

) &~



274 CCHTT O REIS BUSH; & ) & 49 +

$ . $ 2 -

$$ 580 & $ETHTOM 5$() 44,888 i HUHIS3I N3 T (8

Br$ Wt 8 4-% Lt KESISSHIS) 8™ L Mh ) &RIg3 M3ttt oS v

31 g

?CA

" AHA

" AHC

" AHE

" AH1

R ¢

)41

2~ IS K K813 1S 3" $AUSISC (X 3" S hU 81 ;% iS*. @ (5.8°(8"3%

"HIS+ h L& 38§ &%+ ES(H &$* ;8 (88

J- USSR L ST R )R T+ h 3 hAS $)eumS (CF T o+ W .4 3% $ WS

FON(® T b $h $T LRI HHIS HES KIS S (S M h $<3B(HIS K'W'3

$=(S$

"ogkh ot "M 3. ) HES < 8U% Bl b WEF L FUURNGHISES* ;)

(18 8. 38K, 8% Jo-, "( LB <SG TLESC3 $3 < T T ) (983

HUH 334 8IS ™ ESE K FH8 & F &S CNHSTEF -b " 3BSE $ 58 TS ()

RN ORISEST ;) (CEEE B S SHISR LA )W AT

B ) )M ESS T BHS < <N MR (NS S ; WS (® 8 ("

Db U(S A4S W3+ % 8U38.8 &R (M 3 ( $*"$:  8%;%4 83

3 (HASHI' 3UISE ES. ) BHI% (MW (3% WIS 48 S Iy uIg <

(8

BIE* $58 ™34 3 H.$ b )E <SR+ % § 3% .8 &t 1T g 8$( 3% WIS

TG )T ORS 3t (@ UCHY RIS L ) $UIFTHIGES T KIS eSS h < 4B WIS

(83" "h 6. 3$K, 81 I, (S * <FNSHISE G ) 8



?CC

D= /0 hoteT W& ) LTB LWh (@4 &

HE RS/ (U3 kR Ot(R (RTOSTR S e use s
("33 B E S (WS $F (P )( MRS RT3 ONS b 4$ S (S/AT 1 8HlY
Boto2d$ '$h b 8% 81§ K kg 8! $%$) $ F<IF* 4 $<d6 1S

U3 ORISR G3 T RB ) B8 A ST ;S i 8W i (9T 8I'S "t ;8(C
8 ($ TUIRSET  LU3W T (LS ES ) &) BISES $ a3l
(C "(  BSCT &3 ™.$8<* .8 ) .. ™ ("FIE LR § WS

&S )SET 34% 1S HASUINIS NS HiS; & $ )WIS34$,8- § ;8 hWS H & )
UG (S/CT 1S3 ;8§ WIS A S AT §T 31 §UH 3R T U(UTHSE xS
CRIS3 T LT ) HI$3 4% HIS 3 asTE L% (L3 S/CT:, 1% "ESH K3 RIS P <L 3
$h- 15 BUS ) MG 3 A$H < 4 8 (5.57(S "HS HiSH ( U(MS3I TR v (ST 18
By L 8IUB8=3 (3 S(HMSRTY TS ¥ USCT (( "( W% S/CTOWCN$
I D VI I W EC 3™ Rty s (8 eSS T ) * & 8l

WSS (T

/8- *< 8 8 /8 1 + 0 " AKG
8 08

8I'31 " 3 (M HE <" S KIS 4 3S(H ! 8 MG )R e 3UCH ") & WS
NGRS RISYRN (R IS )MS 8§ L <SS+ b WIS $3 (3 <. e
BIS#S > "$+ b U7 U(L '3 ) U T ) EMS . $% b W ss/cid
1$ . '3 ) "3 osAT 8 RL B E™ LS E$ S 4317 ) A KIS L (S WIS
MU IS RIS 3¢ U I$TSEEEH )US i 8% 3 " S
$; S HSS . '3 ) UH T 8 g (S M KT )& $EEET WS
NG
I$ " B MS H oE T )(8:8 L &S MBI S i ) b1 ($
JBSTE 1 RN T g $F3T S S(TRE3 T KT TH(USTH WSW S 18

U3 TTROHES B OBGHR K< S W) AWISR (B )k <3 e ! (8 ;o $)eh s



?CE

=4 " OIS0 B, H0@ $/000 ) L4

48" S/ET 1 *&% $CHI$ B! ;04 3M)H OO 3L WS ) *EHIS & 8!

A TTEBRTA Tt 48t $( . WS M # SIS (L k $ THE T S QHoB
"(QHR08$ .$3K;$ S/ET-3 % me(8ur; vt g o< v (& 7RI S<.SG( W L+ QHOA-
S/ET
07 - 07 1 0 ,8,70,7:70 N Y SR + A0
8- 2 2 @7 1 @ ,0,70,7:70 - B R R R AR
AT T - - Pr— O O + AR/
o7 (A + " AHPB
l@7

INSTOU G101 L10-3 *.8'$ HISIS3I™3 31 & 3% '3 HIS b is- )M$ "7 "( U

ol LD =" BIS HES 3% EOUTHLET U (RS $H3 T ) "$ RIS ) a$ 3 )M
$ RIS RE QT -t WISEST WO )WIS WSRT 07 -t WIS HAS' W ) <L ST
8MI3* ¢ ¥ " NG%$ S 7 U( "E3 b 18I'$T' 3™ g *BS) L. % S/ET

A" S/ET B S+ ¥ T ST oL@ T T - , L0 -1 @7 1@ 71

D> HLTOE ) STOF 00" & b W& T §Ty

$4$;'68 *$. " S RIS'S M E3T S $( 3+ WK b (3 8 3 &% 3 W
3UHO3E RIS THIT S T ()™ I8N *$3 "3
- > "UBER ) § 0t tUg0 ) "&hE& §Th 0

M8 68 ($;8 .S & 4S( SUIISET HI$E 8" WS ™ 3M$( H.AS (W v ¢
i$) 3$( 8 ($3' IS H KIS N8 S 3 <. ¢S [ ($:8 .3 <. [
($:$ .0 BT IH 4$S. 1S (S.8"(S MBS . (I M) 8F ;[ K M o$ 1y

I8 HHIS (3.8 (3 B 38 84 "(RM&* 3UCY [ ($:8 .%8 " 8 > 43u$



?C1

'L+ k(83U (SURS( WIS H G U(HL O CHT 'A$ URMIS N GH g e (st
G( SHAS LS W W T K< ES A4S WIS 4 W 34T 24 VS T$<< 631 '3% $i8%%”
'L CHT3WT 34T & (CUO9) e TS THIET WS W8E$ v U8 § L
UGG K ASHIS($:S L% 31 B )T+ h MS KOS
B &S 9% 6$;'$8 1 RIS <IN A Z e g() £$" 4™ W HYIS )8 4$ !
KIS) "3 vk oas+ U$( WSS L ISC.E (3 (T MSFS ( $(H .8 WS 3R
BB &S (983 IS & )MSE;'8 8 Fu$ & S (P} 4 $3 % $%L$;'$8™ IS
($:$ .SABSH T RS (K ST S M HHIS N8BS 8 W 1 iSIs( H$ (5% %
BS;STHISS ($' $ SULE U R(ISHE "(ES;'$8 <HI (8IS H1$ NS £$;°$8™ 1S < )
($:8 % ' "(RMIS"S 3M$( $.4S 4$=81'I3 $ Pg L HTAY 8( & ¥ 3 W
AU K UT8ST 8t ( KELEMS 8 (1 .AD)SWES(H ! ;SHISHFSSS(S(H )
BBh UCE & 888 BT 31$( $.88 4SS S ) a3B(H 3 U3 W 91t gs
IS L 3UUUHOSETT (US™UIS  WS(WEE I ¢ oa*) e (U 9) &, ' i EO-
SHOHLHHISIST WUUW U OT (CU O9) MTE BRI W h () S
1$" 881 ;8 " 0§ (($;8 <GS M ET ;S USHIE 1< W $4%H. " 78S
C38HS " B HEHS (58 S 1S ST (TR R TE T SI8SST 11 $ 4SS
e 1 RIS )8 33§ 1T 3T g NE TR § R4S S+ b (83 !
$+UTER UG 3+ UKl ) ;& & EUS WS WS 43S+ v ) MS)™ & (3 HuS
g e )HI$3 "G 3t )HIS3 MM 3 &' $WISETUISUYINS(H 8 a( + S ;& "(AS+ "$(d
AESE38) e (had O MCT SRS ST ONS() & UHSSH T )MS UL+
31 U3GTHIS 3+ U K U( BMRLAY M3 ) SWT o+ b e (3 MBI U AU3S 43R
3HT ) (5 WS WIS TRBA < ST U U3 M < h $IS(.H
3§
*$ ) & .S 8% 1S HS S S WIS ) $* S(CT
A" 8$($ $3 h <RSI 1$.AS KIS HISES; S8 LSS b $ SIS 3 W8N $:5 )
PO ETSC ST S BSS T ()3 h ) 3™ M$es;e8 8W & ;' $



?CG

BN UC GBS SIS h BT ) Et( R <Lt 1158888 " HS$3 $785 1 ;8
FHE3 HE T8 21313 4SSV TUAS S HIST K % ) L$8RES;'$8)(CT ($UW)'S( M HIS
398 $ $'S:S M ' WIS 3§ $3 S 4 S33 ES.AS SIS LS H (WS *S
3S( $.45 45 W HHIS3 R &l $<. $5 aFIH 8% WS) Al 1+ b
=g g, (5.$"($" MBS+ % &3 (5. WFEW *S )
8I'31 4831 RS(H <. P CHWIS($:8 FTH.E 3% T "(GR) HE)<S ) &) 4 "3 i%s(
KR ESE L1 S 8H$ 3L & ES( W MS ST N8BS & (3% 1S 38 ) av( >
B3 CH.E 38 T3 (T OMIS(SH (e &b 8IS (Che 4 UTUESET & $%0
$.$3  SISTHISS U HS T+ b @35 h)) LWIS .} SASCH S S
£ g U3BES.ES $H WIS Y BTSN S(CS( M WIS 31S( BH(E;ST (838 L KEE & N v
B R T RIS L 8% ) MIS et (% 31$( @St N8 8 ($:$ LS 3 (W
$3 *$ HIS .1$" *$" " 8 431) & S//T:
$1 5 S5 3N SEBHI KIS ET L a3 & S S 3 &3 W™ WSS
) BHISE HIT LU HSNGE S/BT 3 M U(R WIS 0§ 8WTGE.SU(PUHISET T 4 & (&S
SF NS ES.E 3 (. T ) eSS T Wy
I$ 88 4" 8" HHS(S' THIS 'AS'S%  &$h $UFTUTHS $$ i 4T
8I'317($ .48) "3 " CHHMS'3ST & H 1 (S WS *$L ¥ %
BS *$. 610 GHIS* S 4" 8 HHIS(S' THS 4SS i$h 1 ;%
HI§ *$T 3 USRS (ST S M &3S ) W 3 as' WIS (8.8
SR SHEST( (B AHSISF IS USSR Y T g$3 Mgy v }
BIE' &' ™Mb, TS (8 THIHNG) (S THSH W EMIS & &<l (3 S
8 (US;HHITA Y (TN M ETS& T ($H M )y>"88( W
8I'31 " HI§ ($' "l WS T & $)3E"3 kK NGEE

T O"CKRT$3 S S (B S U(<$3 B( WS )8 gl
G "% 8 "HeS " S(H8R( WAL 3TU(RY T OT(HKS S )R

IS RUWE ) WO3hA KSET $h (8 S “(S<$3 i v (5.8 (8™
KSESL 65 RESS U(3 I $)TISC @ )MIS @K )W b3S
A 88(S (TS TEITEUSS (M)

WISE™ (ST HENSLS/@T™ 48 1 8 N$'*. 3t W1$ S $7 (.4 (S W) 8T . ¢
S LR UG LT RS 3R g &< M E3TUy ) xr
3L UET OBUHST <t C)WSTH LR Tiog g AR B > ' 81y
8$( )& &$:8 ™ML 3 ) & 8 )3 & 1 X3S @A<HI $ " "

"ERE (ISR &3 RS NS &M 8 WU TTSE 3§ $)$3T
8I'31 §$'*.$)$3  "(RY (H( : WE;$3T S 3388W N$ "(



?EO

FORESET ORH (U h OB T R S<FLS T MS T T )
338 $Y <4 )ISH3 KUHS'S - W 48 K $< 3 814
HI$ $HS* *$ ™ 20003 ;84 $' S $UH )& RISET T 488 34 )4
i+ U$*STh 85 (S 8 $;% & % )8 S ST 335.% EAOHIAO ) &
R o G 8 ADO)E! § i< )20 g )
3 (3¢
DOTHENSE (S % KBET CETT ) ETIS AN TISET (BT T S isY 8% ¢
" SHSCASFS( O MISASH MSC WONK ) R (St U(4$:'$8 .4 38 M E™3 (S
)& B () AT RS ES (T (E THS )8I'3L" & )U(HIS (S K LT A &
oSSR OIS M) @ TS (83 M) 38( WIS3 M3 T3 3 b G b (3 " iS;'$8
BIST & $($:8 FPUHIS < 8 S (. 3% B3RS S )L (" L (5% <A
(5" EF )(H$ KT & 8T 8E S $76:8(H SHSF S HAS $3 " )MS(ST
A38SCME 3 (S $UIFTHIS ESS(H W MY K b 8 7.4 3$($ W2 461 8% & $H
BUtE %46 238 EE S (UK Y3 HES(S T US) & $U3$T8S) %k & SN Y
3UAUSH 4 8T EE ) e <P U((F(S) L £$)8IEMS '3 13 *§ 8Ig”
"$') 3$(8HET h oK
ISS) 451 HIHIS RS (&3 R 3 E 3 $U9MNN * SULY" &)S
TR TR TQE D - R ST 3% g8 sl gg v
$<*F G )HIS (ST T SRS BB(HS (ST (P9} b U 3B 0§ $;8: 1SS ) EMS &S
MR )& RGOS $( 3 ACTH T (3 RRUTIHUE ) AMS &S )8 4S
($:8 .77 K)): 183 384T $< 3 § 18 S CEs3IS < )™MC( b 4%(
8 (™ &S WIS S )HS(ST TH K 8. "S() & KSR UHASFET (38 .*F
1S IISHISE S 35 HIS N8 A4S 4313 4$- U(MISAW3 ) (W . g v 8w
$E) AW U(RE O UCHTUTTIK RES )Rt 1S+ HH;$6$$43 1 8
KUHOMSUTHIS 3 UHBE R 8$ R E RUEREHE T §) S AW3 ) I W v )™ g(
Gt (CE T O*$3 S HIS 8WS M ME+ S( (S LA 3W3S K HC(TE™S (SHS
YHIS (S " $" eSH YN8 (8 ;W 1 Cog(HE 1 b s

CoShE " OMS< (ST L@ 31 W) 3a RUEI$3 RE R (ST g 31§ X



?E?

)38 8$;$AT 8IS 3 F§ b 3 <€ I § GI$3 h KFEH HHS (S "8 ™) KB 44 &
G3$' b (CESHIS B UCRCES (0 MEHIS3 B RRT ) RTTE (34 $8WT ¢
SUCHISERS (RS b S(3UHIS3 b KGRI G < (8™ L.g 318 $( %) $
¢

BES 3 & SH "ISE OES) A3 H T USHL b+ RYS WIS+ % (< wan ) ¢

B3GR & A$.6S $TH W TH L. GHHIS R UHEFETH ($;$ LFETHLT S W3 L4 )
BIH' &%+ () &7 ™IS 35 ) 41 G3IUE3 LS ) AF HHIK) KR 3 <X UIE U gigss”
B3 UUHTERR 3T T SR 8 8™ Lk §:

1 R ES R 8N 31'9) B3NS K1 E) (R EU(HSE 1 )8 i8S

E31MS3H a$h T (, (L H (RS KIS (58 LFETHIS -34S 33E$(H . "HEW b)
SHE( (S "M ) A2% 6.0 IS BH;IWH K i< 433 8 $4( 8" H *$. )&
B8 ($:8 BT QB3 A WM § )3 RFUBE T OU(R 8" $4 (8 "<
&OJB3 1A BHD E 8B (SR UHIS(THY S U =X (S (9N $U3W 8 $Y

SRS RES THMSFU(ESC S ) BT TS 48 "CL T W3
S CH L. NSRS ET (ST M NS ASTIST S HUSTE L ISR
t>4 §/" oo v < 05 /0

*$. TS RIS ) MBS (5:S B .k G(T $/2 (R & 3%

"C3MSC S S W W =WIS L6 h ) 8I'BI™AS $ 4 (SUS $ (8.8 S

(S5 ) HS .S & 1$) 8™ < *.$ e$ .k (B( T8 WS (55 <8 )

3 "G 3 " $

# 4 =% & 00k "B §-" " &0
*")5§-"0" &0 ;-5 "00TTO0L 0¢ .1 )"<8" % /3
B4 SRS ) USS(S(LHIS ((9) B IS - . 81 (%M (-
B8 ) & .$8)$34 3 ($,h ASHISH S "SI (S(- , 81 8 'I-
8( 3 *$$( N8 &5 ($:$ -* 3. , 81 8 (%1%
$) $% 844 . t( ;BHS , "ot 8t
$C 3 MHISHT $ 1 3.8 )38 SHT S KIS - ., 8 (s 8"




# 4 b))

?E/

*" )55 -0 &0

-$

"00TM 01 0¢< .1 )78 <

8" % /3

S(38) "I W 80 3 SHT S VSIS -

8 (S U

8-

$( 35 .53 4$;'88¢8" &% 1 4$ $3 (¥ &H*$E$;'88™ -

87

%y 8%

)" ( IR 8 -

87

n8-

20 R b (.8UE UUCI( 9SS 88 48 (3 FEUS(LE U 3 )3
/ 4% ) T )k :
,B- 4% ) UM B ) YT U833
0- | 48 YU T )3 4. 4US.2 35 STISF) AT+ h &UISLE S (WK
S//* FLTUU)L SR OGRS RIS S M T 5 8 $((5.$U(T WS
A3+ WIS E (3B S8 S SHIEHIS+H h KISS . $a% S & 4
BI$3 4§ (1S $ RIS STBIKS  *$ )HSS3 (S S(TFG( WIS )&+ b (

IS § &+ h (3 WS

# 44 =% & 00i#$ > & & 0
8" %/ | 1) 0
"5 "5 "5
$.0(C ;8s H H
$+ 88 LSS H
% $H ;T $H)) H
W31 .S 4)) ! H
) $<.$4°$"38( 4 )) ! I
((-$-.8%  45.4 18 H H
W36 3% (@58 (88 L H H
$ (W OHSYE L33 H H
B =$<0 T+ h 43% S H H
8 4. 43 5. H
EPH #T IS A !
85( 39(+ K
$( 1))8 @ HFS,) (UHYE H
iS4 N8 )% 3 h s H H
V3.6 3% f




# 44

:>6

b))
8 %/ | 1) 0
"5 "5 "5
84 WIS .8 183, <G 19S( b ))- ! "
WS H)EE 1 @3 3% $ H !
1$ %) 3 WS ! "
$( 3% 1)) H H
BN WS4 W3S K "
) H$$*. 38 H H
WOTEETES LS "W - ! "
(858 SIS b 8 %k ! "
" "ot 1 "LOUBD b R- k3

ISR b ) oSy

;RS 3+ ARl '$8. 888 (L $is+

& =3
0
NL
* *
*
* *
§ 8

>4

s
*
#
#** *
+
l *
([ i
# #
M + N
. "

"

A0S K S

"ChoF he

&t
) & WIS 3 MHe 3 &l ;'$8. Mh 1§ ) 8™ % "IN HE<h L& ;'($

?EB

LS AR < S

L LIS K W BE 'S

2% M IE R

+

6



Noo* o 1x P 0 R
! N> N 1> P 0 i
# ok 1xop * *
* # * * - 1>
* * * 1
P 0 *
* i * *
| =
# # i

THTHIET T 88T 8. $HIS+ W T8I $k $F R OHT L& $F 8IS
3 UHE 3p A & BT WIS EURETH & $F[OP T WEKEE )L & .$3)'3 83 T )3 §
b o b WY ST < (SHE T HHIS ¢ oW =813 & S(R* &
3 *R 8. RIS PRIGS B B ¥ 'S & (RO Mt B HE3 ™ &8 "H8"(SCh $  $(H
A0S WRH L rog BRI ek H G R (B 8W+ WM™

LS N8 E$3h. kY M

:? $7 04 "o0) O &hK& §TH

(378 " CLEMETCrC @3T8 T )N WG T+
E$) & 1 oes. tEowys( Mot BoORIS A3 3 (R E T HS<.SUSU3S R < WIS
i 84  FPMS L . (S MBI FH (TOUUUHSE ¥ U US| Y ..g 3!
TR TUCT 81 KIS (83T S (% 31 )UISSHT 884 .. *BUS L Y N8 4$
$ SR U(($:8 .FSH 8 E$;'$8$( ™31 % /1T 31 S G '(S() MI% 344 (
ARG CHST SCHTTC3 T TOHIE N BE 3 TU(RMSFS ()& .. ™ <BUSE Y
) N B8 S (P I1S. T R FHISS &R CNRSE FSHS & HIW " S 8 ()$(

)& & )8 i$;'$8. "



?EA

- 1$EH6 48131 N84S ASHS( ! H*. & (5.5U(EU3 MG TR (3t (
1> ;) (9)$3:
S-SR g (5.8U(EUIS RS LS H ) AN e w813 g % s
HRH3 O () @ b 883 L$( i ) I T O S R R T T
M8 &S 1$) 3 HHIGS 45 ($;5 L% 8! 8 31 $WS 8+ b 4 "hH *§H
AGC $ S (H MS(SS) & &+ W 3I$4 BSISE . HTTHIS (S8 L*<ETH ) WS
M8 &S WY M8 &I 3% U .S ) (DS} &5) "( (&S (S 9)$3;$
CHSRSHIS H & .S 6$;'$8 T  HHIS HR ™ WIS (58 .FE M3 3$HS ()83 83(
BOS< RIS I ISR HIS3 b ) e$T ;M W E (D)8 E3 *. 8 & $ (58 KU
B3 53§ ty3 =8 .83 )4 ") 8:
B- )HS (S KT "( (56 % SRS 8™ 184 "1+ % 83 (*;$) iR
BE 1 W8 ARSI K%+ W 31834 )UME AW YT+ Y3 U (0 MRESETT Oy
P o) ()< $(9)$3 B E3 (138 $8T) U(SE WS . 3%
IS M8 &S ($)$Me$™ 3 .& 3% " HSC K )WEUES b % )U( (P} $¢
HS N8 &S (5;8 < 635 . S (WIS FGH (WIS L M &S SH% bas* ;v
336 " E .S ) (9)$3M B h KK ()M ESF 5 KW (8 < R M L3 W 3R
B$$SE 435 $J h. 15 ()33 (8" WS > SIMGH $H 3" §) "( ik "8 §4$
FESEFS (RS )< $H WS (EAS SC W E ) KSHMSSI *Ug< H$F JuIS
$3 *$ UG LIS( 8BS &S $ ;M WSS IS )8 LS BIKSHIS 3§ $ (4 WS
JHIS . 358138 &85 B 34 B BHIKS &SI Rt UETCT (93 S (I ¥ LSS
YRS g
$"351 8% & SIKSHE 8™ KT h B UTH K TET O WFES WS &S
AR U(HIS GERURETUSS( B )<E )% T M ¢ WH$S$ 3 b (W34 ..& 3N
1$)"C" U3 RRE(E T )R 8RS .4 (B HHISS( )3 LK B:
30 g B8 (W7 ERSTH U( 3 (8T O3 B 3 8M™ b

@) (S )4 83(S)EMS & 8 &S ES(H (KIS S EERT (RIS (ST






