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ROBE Script — current

Ty e Step- | Activities. Description.
Step. | Activities. Description: - —— . — — :
- - - - 5. Time Estimating - If you have sufficient estimated proxy size and actual development time
1. (‘nncepmal_Desm; Review the requirements and pmdnce.a cmlcgptual dem.‘ml..- Procedure- data (three or more points that correlate), use procedure 5A..
2 Parts Additions Follow the Size Estimating Template mstructions fo estimate the parts - If you do not have sufficient estimated size data but have sufficient plan
additions and the new reusable parts sizes.- added and modified size and actual development time data (three or more
3. Base Parts and - For the base program, estimate the size of the basc, deleted, modified, and | points that correlate), use procedure 3B...
Reused Parts - added code - If you have insufficient data or they do not correlate, use procedure 5C..
: g . . - If you have no historical data, use procedure 5D..
- Measure and/or estimate the size of the parts to be reused SA. | Time Estimating U}_I he ] — " 5 loulate 1 5, parameter
4. Size Estimating - Ifyou have sufficient estimated proxy size and actual added and modified |. * | Procedure 5A- - sme fe lnear-fegression method, caicuate theBonnd /5 barameters
Procedure- size data (three or more points that correlate), use procedure 4A.. from t_he estimated proxy sge and actual total development time data..
- If you do not have sufficient estimated data but have sufficient plan added - If 3, is not near 0 (substantially smaller than the expected development
and modified and actual added and modified size data (tlwee or more time for the new program), or /3, is not within 50% of 1{(historical
%?mts Illlft cf’“g_‘e,)- 1155 prOCE(lilul'e :B . | Jure 4C productivity), use procedure 5B..
- }..ou \-.e u.lsul 1c 1r_3.11t ata or t_ ey . 0 not _m[le ate, use procedure 4L .. 5B. Time Estimating - Using the linear-regression method, calculate w&ﬁeﬂ&@\ :31 regression
- Il you have no historical data, use procedure 4D. Procedure 5B . :
Size Estimatin - : - parameters from the plan added and modified size and actual total
4A. Pi‘f}iedsuli']:i ':1: - Using the linear-regression method, calculate the fZ,and. /3, parameters development time data..
. from the estimated proxy size and actual added and modified size data.. - If 3, is not near 0 (substantially smaller than the expected development
- If the absolute value of /4, is not near 0 (less than about 25% of the time for the new program), or £3, is not within 50% of 1(historical
. : X Ivity), use pr. e 5C.-
expected size of the new program), or /7, is not near 1.0 (between about . — productivity). use procedure . .
5 program) [‘ ( 5C. | Time Estimating - If you have data on estimated — added and modified size and actual
S T 0.5 and 2.0), use procedure 4B.. Procedure 5C- development time, set 5, =0 and /3, = (actual total development time to
4B Pg)ece dslt]?;]f_:tgl_g - Using the linear-regression method, caleulate M&&Lﬂl paramelers date/estimated — total added and modified size to date).-
' from the plan added and modified size and actual added and modified - Ifyou have data on plan — added and modified size and actual
size data.. development time, set ﬁo =0 and ﬁ1 = (actual total development time to
- Ifthe absolute value of /3, is not near 0 (less than about 25% of the date/plan total added and modified size to date)..
) B ) - If'you only have actual time and size data, set 5,=0 and /3, = (actual
expected size of the new program), or [ y18 04 pear 1.0 (between about total development time to date/actual total added and modified size to
0.5 and 2.0), use procedure 4C.. date).
4C Size Lstimating If you have any data on plan added and modified size and actual added and 5D. | Time Estimating If you have no historical data, use your judgment to estimate the
| Pracedure 4C- PRI _ ¢ oy Procedure 5D- development time from the estimated added and modified size.-
’ ime and Size - If you used regression method A or B, calculate the 70% prediction
modified size. set f,=0and f3, = (actual total added and modified size to 6. Ti 18 It d - thod A or B. caloulate the 70% predicti

date/plan total added and modified size to date).-

4D,

Size Estunating
Procedure 4D-

If vou have no historical data, use your judgment to estimate added and
modified size.

= SElPartner
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Prediction Intervals.

intervals for the tune and size estimates..

- If you did not use the regression method or do not know how to calculate
the prediction interval, calculate the minimum and maximun
development time estimate limits from vour historical maximum and
minimum productivitv for the nroerams written to date .

2014/11/05




TSP Symposium 2014

PROBE Script — current flow
1. Stepl — 3: Obtain the estimated size using the SET template

2. Step 4. >3%(E, actA&M)

>3x(P, actA&M) » 4/5A —— Done
Crlter@l not met
Insuffic. data |
* 4/5B [— Done

Criteria|not met

» 4/5C —— Done

No data ava”_Crlterla not met
v
- 4/5D —— Done

“A single path between the start to a Done.”

—é SEI Pa rtﬂer (c) 2014 Next Process Institute Ltd. 2014/11/05
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Continue to use PROBE Method C?

) ) Second Estimate Second Estimate
First Estimate ]
< T Method C line T Method D line
g a1 2 ) 2
o
<—@ <| a1 ‘ 1@
/
ca2t—C)
/
/ dA2?
/
El v E2 = E2 =
Estimate Estimate Estimate
First Estimate Second Estimate Second Estimate
© S <
= = 2
< b < Method D line
Al Al Method C line
S Q
cA2 -
E1l > 2 ;El
Estimate Estimate Estimate
:: SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Early Correction in the Estimation is critical

1. The estimation is about the future activities.

2. To obtain reliable estimates, multiple estimations should be
tried and mandated by identifying all possible situations in
the future

3. Past experiences of failing an appropriate estimate should
not be forgettable.

é SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
CMMI - TSP




TSP Symposium 2014

PROBE Script flow — Desirable
1. Stepl — 3: Obtain the estimated size using the SET template

2. Step 4: >3X(E, actA&M)
C
L~ >3x(P, actA&M) » 4/5A >~ Done
Insuffic. data Criteria hot met
CL > '
: > 4/58 » Done

y
4

N

@

(D

O

— ~—

S L2 o

@© Criteria|not met (D
5 B >

[ o ol

o [ 4/5C ~|Done| O

< Criteria n\ot met C_:;

O

I"4/5D ~|Done| (B

“Multiple pathes between the start to Done box”.

f= SEI Pa rtner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Students play with the PROBE process

1. Should this way of “teaching the process” be
understandable and acceptable?

2. Am | teaching the size and time estimating
enough?
What is all about the PROBE method?

“

é SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Does the PROBE r%PeSfﬁ%)au?é(ilaélted to these

changes? 0
1.Majority are under- PSP 0
estimating 20 -

40

1.Balance of over- and

_ PSP 1
under estimates 2
0
4—0200% -100% 0% 100%
1.Much tighter balance
PSP 2
around zero 2
Ref. “PSP for Engineers — Planning” lecture )
-200% -100% 0% 100%
%% SE' Par'tner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Two New Fundamental Parameters for Quality

PROBE Method estimates Size (S) and Time (T);
Work Volume(WV) = S xT
e Size can be LOCS, Pages, Pictures, etc.

Defect (D) is used with these parameters:
QPI=D/(SxT)

QPI stands for “Quality Performance Index”.

é SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Characteristics of WV

S WV1 S/2 WV2
T 2XT

The two WV are the same work volume.

This Work Volume shows the effort to produce the size
S product using the time T.

SXT = (S/2)x(Tx2) = (S/10) x (Tx10) = ....
= (S/3)x(Tx2) + (S/3)XT = .... where S has a same size type.

:é SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Characteristics of QPI (Defect Density in WV
space)

XXXXXXXXXXXX X X X X X X
XXXXXXXXXXXX S/2 X X X X X X
XXXXXXXXXXXX X X X X X X
S XXXXXXXXXXXX
XXXXXXXXXXXX T/2
XXXXXXXXXXXX
n X = a defect

QPI measures a Quality Improvement Indicator.
These two works have the same QPI value.

Ex. 20 The QAPI of the work which injected 20 defects of the
product size 100LOC created using 10 Hrs.
—> QPI = 20 Defects/((100 L O C/1000)*10Hrs) = 20 QPI.

:i SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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PSP data case study example — QPI Calculation(1)

Program # EstLOC ActLOC EstMin  ActMin EstDef  ActDef

Given by best effort

Formulas 0 0 0 0 These data are
1A 0 0 0 0 0 0
2 0 0 0 0 0 entfered. for each
A 0 0 0 0 0 o' Pprojectin the
4A 0 0 0 0 0 o' next ordet:
PSP2| 5A 104.7529 102|  228.7| 251.8333] 9.1] 5(| |BA
PSP2.1| 6A 90.79574 88| 151.9479| 322.7333| 4.450771| 2| |6A
PSP2.1| 7A 131.9401 100| 493.1484| 5535 4.86095) 6|l | 7A
PSP2.1| 8A 109.5703 114| 553.0832| 512.2667| 4.911773 5
9A 0 0 0
10A 0 0 0
‘Sum 437059 404 142688 1640.333 23.32349 8
Predictable using the other data items[’
;é SEIPartner (c) 2014 Next Process Institute Ltd. 2014/11/05
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PSP data case study example — QPI Calculation(2)

= 3 = 5 _ 3 c 5 —

5 A S | 8 c | | 5| % x| S | 5| 8 | % = | & Sl s | 8| | & g
= = = = e n i 73 B B B 3
program4_ BT 2 | B2 | 512 | § BB e T et o B % 5| 3|58 TN
5A 114.80223.0((493.8|0761.0 5 8Dn/c | nic (C114.8(5493.8(y 5.0(y 097y 0.9fy 5.37223.0{5761.07y 8.0%y 2.8];y 2.8[57 2.8])
6A ~ N~ ~ A
7A I — — — 1
8A
?QA EstQPIl=c-EstDef/c-estST actQPIl=c-ActDef/c-actST
Sum 114.8 223 493.8 761 5 8 \ \ \ \ \ \ | |
0 0 0 0
(@) . O —
i~ A S 18| & c | 5 | %5 iz Q| S| &8 |5 |l | Q|5 | 8| |5 | =&
o) 2 | 2 | S| 5| 2| a| o |od| B B B 2| o | G = T 3 | o 2| G
pogem| & | 3 | 51 5 ta 5 goge 0|09 815|533 5 51383
— [ &)
5A 1148] 223.0| 49238] 761.0 8 nic | nic R.8IN\g0| #9 9 302230 | 28] 78 .
6A (126.8) 1330 339.6) 584.2) 4.527 3DC2.0) C3.78 247 8333 9.528 3.34700.713) 2. 356 134 11¢) 1.2955 7.981(5 1.378
7A ~~— | _ A LA R —
8A —] —L — —
9A Adding with the
10A above cell EstQPI=c-EstDef/c-estST actQPI=c-ActDef/c-actST
Sum 241 356 8334 1345 9.527 11
4.527 3 202 378

e estD
; SEI Pa rtner (c) 2014 Next Process Institute Ltd.

CMMI - TSP
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PSP data case study example — QPI Calculation(3)

/A

Program #

EstLOC

C T 8 8 8 g > C_fC_1 g g o H H 9 W g O

= [7F

r r r r r r EstQPIl=c-EstDef/c-estST actQPl=c-ActDef/c-actST
O
o
=
B &

/
— —/ﬂ/\
F = = = = = e
EstQPI=c-EstDef/c-estST actQPI=c-ActDef/c-actST
Adding with the
above cell
;= SEI Pa rtner (c) 2014 Next Process Institute Ltd. 2014/11/05
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PSP data case study example — WV and QPI

Cumulative WV

40.0

35.0

30.0

=== SElPartner

** T Work /5
L volume
T increased

25.0 1—

/

by 80% / A
/

il actST

QPI

6.0

5.0

4.0

3.0

2.0

1.0

0.0

b\

N\

\ X5tmprovement

T 7 P==est QPI
NN

DS —

5A 6A 7A 8A

* The work volume of the efforts was spent 80% more to the plan.

* The quality of work is improved 5x.

CMMI - TSP
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PSP data case study example — Plan vs Actual

Size Estimation

300.0

250.0

/;

200.0 R
150.0 GM/

100.0

50.0

0.0

5A 6A 7A 8A

The actual size and time graphs show that
» Actual size - larger than the planned
« Actual time - larger than the planned

Not clear for the student to figure out

o Quality level of its work

 How much effort it needs to improve

—f:f SElPartner
CMMI - TSP

w={m=EstLOC

sl=ActLOC
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Time Estimation

1200.0

1000.0

800.0

600.0

400.0

200.0

0.0

s

_M == EtMin
AVL I

5A 6A 7A 8A

70

60

50

40

A
/\

( \ =(msDefect Density
30 \ =il=Productivity
20 = ? —]
10
0 T T T
5A B6A 7A 8A
2014/11/05
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Engineer -1
Work Volume QPI

60

50

40

O Bk N W ok U N B W
|
2 4
e L
-z =

30 e stST

Work Volume by Assignment Defects by Assignment
14 / . ,
10 / -
. / e stDef

/ e st ST asllle=A i Def
¢ % : N sreest D
4 m=@=act ST s s=pme st D w/est QPI
%% SEI Pa rtner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Work Volume

25

)

” J

15

(e c-ostST

10

e c-actST

5A 6A 7A

EstLOC - ActLoc

8A

QPI

R~

2.5 st QP

2
\ it QPI

1.5

0.5

5A 6A 7A 8A

EstMin - ActMin EstDef - ActDef

200 ‘
-\\ =fm=Est OC
150

N\
VA

700

600

500

400

300

J——a

/[ ~

//

TN /7 e

N\ //

\ e=ge=EstDef

L= T v - N

=l=ActLOC 200 \V / =i=ActMin / \
==ActDef
% - v ~
0 : : . 0 . . . . ; .
sA 6A 7A 8A sA 7A 8A 6A A 8A
*ié SEI Pa rtner (c) 2014 Next Process Institute Ltd. 2014/11/05

CMMI - TSP



TSP Symposium 2014

Engineer-3
QPI Productivity & Defect Density

N . / \

3 \ 30 / \ e=fmmDefect Densi
. \ =pmast QP N // N\ efect Density
2 ==act QPI 20 Z @D roductivity
1_j \\ 1(5) _
05 \— 5

Work Volume

25

20

15

10

=== SElPartner

f

/ ={==c-astST

/ =@=c-actST

T T T
5A 6A 7A 8A

CMMI - TSP
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It is noted that the work volume

increased more at Assignment 7&8.
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L - E
Performance on Defect Estimating — 9
o 0
o 9
Performance of Estimating the cumulative Defects for A6, 7, and 8 S 3 i
=~
Assumption: the defects estimated for AS is equal to the actual defect number of AS 9 ; *(7)'
Engineers’ data Estimated w/WV & QPI LIUJ) = % 8
c—EstDef c—ActDef |c—est D w/ actQPI| c—est D w/ estQPI :2 5 a) egu=t ngineerl
Engineer1 17.63920218 8 7.314336207 7309951975 | =] © =@=cngincer2
Engineer?2 22.56492625 17 16.77181544 2663044773 | < _ Engineer3
Engineer3 22.84292615 16 8.419851706 6.950683232 Bl N\ /! _
20 L =s=Engineerd
Engineer4 15.77624206 12 6.562753753 1437063826 | 1< & A -
Engi 5
Engineer5 14.22349387 13 9.265791186 1210860664 | 10 e # remeet
- han . = Engineer6
Engineer6 3.360677871 10 0.991650649 0938439095 | s
Engineer7 33.73006735 19 24.20344839 36.83451232 | 0 - - - Engineer?
Engineer8 13.42096562 9 7.603011658 6.261860241 CESIDer cAcDel cest Dl crest Ol Engineer8

Performance of Estimating the cumulative Defects for A6, 7, and 8
Assumption: the defects estimated for AS is Zxthe actual defect number of AS
Estimated w/WV & QPI

Engineers’' data

Performance of Estimating the cumulative Defects for A6, 7, and 8
Assumption: the defects estimated for AS is 0_Dxthe actual defect number of AS
Estimated w/WV & QPI

Engineers' data

c—EstDef c-ActDef |[c—est D w/ actQPI | c—est D w/ estQPI
Engineerl 1763920218 8 7.314336207 1341353637
Engineer2 22 56492625 17 16.77181544 4540508891
Engneer3 22 84292615 16 8419851706 12.74645932
Engineerd 15.77624206 12 6562753753 2652713578
Engineerd 14.22349387 13 9265791186 2041751019
Engineerf 3.360677871 10 0991650649 1.810456347
Engineer? 3373006735 19 24.20344839 3683451232
Engneerd 13.42096562 9 71603011658 10.92175164

=== SElPartner

CMMI - TSP

c—EstDef c-ActDef |c—est D w/ actQPI | c—est D w/ estQPI
Engineerl 1763920218 8 7.314336207 4258159777
Engineer2 22 56492625 17 16.77181544 1724312714
Engineer3 22.84292615 16 8419851706 405279519
Engineerd 15.77624206 12 6562753753 8.292389506
Engineerd 14.22349387 13 9265791186 7954154869
Engineerf 3.360677871 10 0991650649 050243047
Engineer? 3373006735 19 24.20344839 2539752746
Engincerd 13 42096562 9 7.603011658 3961914543

(c) 2014 Next Process Institute Ltd.
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Performance on Defect Estimating(2)

The PROBE approach with the Work Volume and QPI enables
- Defect estimation with narrower ranges.
WV x estQPI
WV x actQPI
where estQPI= c-estD/cumulated estimated WV,
actQPl=c-actD/cumulated actual WV

- Defect estimation with less sensitive to the initial estimate
(allowing the initial defect estimate more flexible)

:é SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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A Possible Extension of the PROBE Process

1. All PROBE Methods A, B, C, and D should be tried in
parallel to obtain the estimates which are then evaluated for

selecting the best choice. If necessary, two or more choices
should be allowed.

2. The estimating defect process could be extended with the
two concepts: “work volume” and “Quality Performance
Index (QPI).” Three options may be provided:

- Option 1: Current computation
- Option 2: Using actQPI (computed with actual data)

- Option 3: Using estQPI (computed with estimated data)
3. With these, several important graphics can be added.

i SEI Pa rtner (c) 2014 Next Process Institute Ltd.
CMMI - TSP
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For Future PSP/TSP Measurement and Planning

Framework

1. The current PSP/TSP measurement and data analysis cover
the basic improvement framework.

2. The analysis results and presentations may not
guantitatively suggest engineers and management on what
action each engineer needs to take to meet its goals

The concepts “Work Volume” and “Quality Performance
Index” can help them objectively in finding

- where its quality work stands
- how much of work volumes are left for future

w

i SEI Partner (c) 2014 Next Process Institute Ltd. 2014/11/05
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Thank you for your patience.

Contact: Yoshihiro Akiyama
Next Process Institute Ltd.

102-3-3024 Nogawa Miyamae
Kawasaki Kanagawa 216-0001, Japan
Email: y.akiyama@next-process.com

Homepage: http://www.next-process.com
Tel: +81-44-751-1360

== SEIPartner TSP Strategic partner
T CMMiTsP CMU/Software Engineering Institute

Note: The NPI home page will be opened by Jan. 22", 2014.

(c) 2014 Next Process Institute Ltd. 2014/11/05
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