www.thalesgroup.com

INCOSE 2012
Rework: Model & Metrics

Edmond TONNELLIER & Olivier TERRIEN
Thales Systemes Aéroportés (TSA)

TTHALES SYSTEMES AEROPORTES / TSA1039033-01 / 12 July 2012

THALES



Where?

22" Annual INCOSE International Symposium - Rome, Italy - July 9-12, 2012 I H A L E S

Paper ID23 Copyright @ Edmond Tonnellier & Olivier Terrien

TTHALES SYSTEMES AEROPORTES / TSA10:




3 TSA: core businesses

W Unmanned Air

Vehicle systems

A
&:’ Sensors, sensor systems, N°1 in Europe
| for combat platforms
cutting-edge
technologies

Maritime Patrol &
Surveillance systems from research
to manufacturing

Fighter aircraft
~20% of revenues

retrofit dedicated to R&T

Self-protection
systems
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4 TSA: locations

~3000 people in:

+ Elancourt (headquarters)

¢ Brest

¢ Pessac

In close collaboration with: - .

¢ Crawley & Leicester — Thales UK Craw/ey: ° Uim
¢ Etrelles — Thales Microelectronics BreSE'tt:equ Es:z:;m

+ Orsay & Ulm — UMS (JV Thales & EADS) Pessac

TSA: Thales Systemes Aéroportés
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6 Stakes & Issues

“why has our schedule been delayed?”

he end of our project X

“what caused fhis extra cost af t

“how can we explain this cost shift on our project Y2”

OVER-SPECIFICATION = REWORK
EXCESSIVE PROCESSES
UNNEEDED TRANSFERS
UNSUITABLE TOOLS

DELAYS UNFINISHED WORK

Poster CSDM2010

After several benchmarks, we have turned our first corner

and started an initiative on rework
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7 Definition of Rework

Rework: “work done to correct defects”

Defect: “failure to conform to requirement”

(even if this requirement has not been explicitly specified)

Definitions from P.Crosby, ‘Quality is Free’.

“Incomplete or misinterpreted requirements
at the start of a project resulting in rework in

cascade through to subcontractors” ) , ,
Late changes in requirements cause

high levels of rework throughout the

Low defined designs result in life cycle of products”

expensive reworks to meet the

customers' frue requirement-. Examples from external and internal interviews (benchmarks).

How can we keep inevitable rework under control?
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Behavioural model

Need Development Solution

Work
Really done

supposec

Defect
Correction

‘Re-work' is a looped phenomenon on solutions and/or processes
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Model of a looped phenomenon

Discover +

.

Deliver the problem
the solution +
Integrate Look for + Monitoring
the solution the causes
Develop
a solution = REWORK

Rework plays a central role in generating delays and overcosts

KO means ‘not OK’ T
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Impacts on exira-delays and over-costs
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Mathematical model

| rework
( tstop
. Rework (D,) = CP(D;,t).dt
} tstart

% time ¥
§ D, : Defect i t. - date of detection of the defect i
z
- CP : Correction Process tyop - date of closure of the correction process
o
z ‘Re-work'’ is an accumulation of over-activities to correct defects
2
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How?

hs and figures are

Fallowing O training materials

extracted from
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Lever 1 : “volume per month

\)5\\3\ e per month oad per month

----------------------------- - 60

— Closure
— Creation

G(a?“ W Closure

H Creation
- - T | | T M b 50

§ -18 -17 -16 -15 -14 13 1211 -10 -9 -8 -7 -6 -5 4 tstop \-5 I-4 I-3 I-2 I-1 I 0 1 I 2 I 3 I 4
Rework Hours ( Di) = CP Hours ( Di , & ) . dt \_Y_l
toiar Prediction
Volume of defects per month: Workload per month:
Sorted by date (creation/closure), Using hours spent to correct defects,
usual graphs display only volumes. graphs display workloads.

0 To identify major events
) To detect saturation
€) To predict future deliveries
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Lever 2 : “duration per defect”

e duration per month \\\G‘N \‘\ktion of duration
----------------------------------------------------------------------------------------------------- r 200 300
E Closure Nb G(‘/ap —— Closure (from min to max) 5
. ays
Nonn . MCreaton L 175 — -Closure (average) v
\ 250
---------------------------------------------------------------------------------------- | Q / 200
-/ 150
% 100
—— 50
//___/
T T T T T T T T T T T T ™ 0
\ 50% 75% 100%
£ stop
S 18 17 16 15 14 13 12 1 10 9 &

Rework p,,¢ (D;) = CP pays (D, t) . dt 5%
tstart

Duration per month: Distribution per defect:

Sorted by date (creation/closure), Distributed by correction processes, graphs
usual graphs display average display the most disturbing defects
duration

€©) To estimate the worst cases
@ To detect increasing delays € To prioritize improvement actions
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When?
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Lever 3 : “accumulation of workload”

Rework (1,n) = E Rework ( D;) )
=1 Typical S-curves

on projects

(firemen syndrom’)
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< . . .
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Lever 4 : “levers per step”

TCreation TO TO
Discover the problem +14/° +1
Look for the causes +58 - +16
S o
Develop a solution +75 £ 2
S e
Integrate the solution g_ g
S
Deliver the solution +94 -
TCIosure +105
2 tstop, Analyze
= Rework (D,) = CP(D,,t).dt
é |:start, Analyze
2 Map the current situation: Evaluate improved situation:
E Describe and quantify the current Quantify the correction processes
2 correction processes performed by performed by local teams after
g local teams improvement actions
z €D Identify possible improvements €© Check achievements
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Lever 5: “Make waste visible’

'Reduction of Change Request Processes’

Stakes: Everywesk the [XLR3 team updates its metrics about Change Requests (CR: process to comect detected
defects). At the end of 2010, the average duration of CR was 120 days (delta average between the date of
closure and the date of creation). In March 2011, a contract for deweloping a new airbome electronic

product specifies a maximum average of 90 days. Ao :n-.-,;..| o [itiiid

Average delay (metrics over 3 months | : =
) 20 Davs
: To accommodate this new commitment, the team must reduce the average delay of defect cormection by
25%. To ensure a balanced cost / time during CR processes, the team manager requires an improvement
of customer commiment notation (+ 2 pts).

TSA1000687-03
Mar.2011

A __|Reduce the volume of CR databases (in s = non closed CR
Determine the X% of CR o ciose 0 achieve S0 days on average (Whe most penalzing CR”)

A2 |Setup a Task Fore to Cioze the mozt penaizing CR (X%)

Az 3 reguar meetng win the Customer 10 syztematicaly Cloze the CR whose tme excesds the norma Ife
cycie of products deveioped by the IXLRS team

AZ |Reduce uzudl tme DEtWeEn WO DErOACA TEVIEwS Of probiem of CR aNalyz's (oM | Dar Morn (o 1 Der week but
reviews imited 10 2 hours ma.)

B__|invoive all the contributors in the CR
B.1 |Commuricate the tarms of the comtract reiating 10 CR (< 50 day average) 1o the XLRS team

B2 |Make the team manapers Sware of the FgUAr walings In the process (3nd the contractusl impacts)

Levers: Anwoscop-cmappmgofmeCRptocessdesabesﬂ'letypicalsequemedstepstoowwdefecSmd
quantifies delays between steps with the use of CR databases records

CR process: Detect > Creats > Analyse >Decide > Implement = Closs
80% of CR (days): To +0 +358 +75 +94 + 108

Average of CR (days): To +4 + §3 + po +100 +120

& Inponmtwanbetween A Lackofctmcalcutrbumame A Denveofaannsmve
analysis reviews moment of review (analysis / tasks

» increase the reactivity of monitoring)
analysis / decisions » identy prionties and roles » Get the delay of the
needed for each review adminstration steps under
control

i

i
! g 15% of CR account for 50% of the average CR
1

i

i

. IXLRS3 team d
QG

Targets: In order to comply with the clause of a 80 day average, the IXLRS team n —amnits

metrics.
oy ayz
1) an alert threshold (called “reasonable delay”) below ™ ¥ ‘
which 80% of CR can reasonably be closed (20% of R < [\\\_\_ Cormacton celayz
threshoid1) =~ |
e ,

2) a anomaly threshold (called “redibitoire delay’) at :4—

which the processing time of the CR exceeds the nomal
life cycle of the product (100% of CR < threshaia2).

o)
5% of CR exceeds the normal Ife cycle of products - \0
! agog

m M

Causes: The IXLR8 team establishes various _— g e
causeeffect diagrams on the local
implementation of the CR process and on
the rootcauses of technical defects -
detected during previous developments.

B3 |Train the IXLRS team at the CR process (training of by the CR s)
B4 |Dizpiay the st of contacts In e CR process (Coordinators, Managers ) and neit dstes of CR reviews

L}MMM

C.1  |Set up an auwomatic threshoid: alert If the duration of CR exceeds the Sreshoidi: 80% of CR
C2 |Dizplay CRs "on dlert” on the board of the team room
C3 [Set up an auwomatic threshoid: anomaly If the duration of CR exceeds e threshold2: 100% of CR
CA4 |Set-up 3 coordnator meeting for the CRs "In anomaly” within 2 days a%er occumence of an anomaly

C5 [Setup areguiar meetings between the CR coordinators (CR network) 20 share best practices for resoiving Chanpe]
Requests

of thresholds makes visble excesses CR and dleans up CR databases

before/%er action plans

Control: By confirming the macroscopic mapping of the CR process, the IXLR3 team completes its
monitoring metrics by defined thresholds (3lert & anomaly).

CR process: > Anal Impiement > Closs
80% of CR (gays): To +|6 +22 +56 +70
Average of CR (days) To ) ) +48 +84 +388

regular check

The average achieved by the IXLRS team is 83 days (with & days of improvements still possible).

Data: Avallable records from CR databases were suflicient to quantify e action plans of the Improvement workshop

The workshop has defined Its own prionties on actions to ensure a strategy In Implementation
The simulation of possibie gains Wit real data has unlied the team efforis with efficient enablers

Training: Training can not be the only way to Improve 3 CR procass (which is 3 collective work).
The workshop served as self-leaming to participants by solving problems in teams, sharing views
and defining contrbutions, etc ...
Communication during the workshop has attracted the attention of the rest of the |XLRS team (not
only the selected participants nvolved in CR processes).

Metrics: The implementation of progressive alert’anomaly thresholds prevents growing durations of CR
acceleration of CR ses and improvement of CR maturi
: i o THALES
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Everybody can be concerned...

Rework is not bad luck but a risk to manage.

Now, inevitable rework has become predictable!

TTHALES SYSTEMES AEROPORTES / TSA1039033-01 / 12 July 2012

2214 Annual INCOSE International Symposium - Rome, ltaly - July 9-12, 2012 I H A L E s

Paper ID23 Copyright @ Edmond Tonnellier & Olivier Terrien



2274 Annual INCOSE International Symposium - Rome, ltaly - July 9-12, 2012 I H A L E S

Paper ID23 Copyright @ Edmond Tonnellier & Olivier Terrien

TTHALES SYSTEMES AEROPORTES / TSA10:




