Robustness Specification for Environmental tests.

ROSE

Faster testing & more information
on only one page?
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More information
on less paper?
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Reliability Maturity Model ¢
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ROSE 3

» Position in Reliability Roadmap

« Pass/fail vs. quality levels and reliability growth
« One page overview, graphical lay out

» Different stressors (levels)

« Examples
— BT headset
— watch

 Conclusions, lessons learned and continuation
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ROSE CONCEPT MWMEW ¢
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Step-Stress
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ting Report 20060815. pdf]

Tools ‘Window Help
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Tendency

TESTING REPORT
° /f ) PARTS :__ VANGUARD WATCH DATE: 15/8/2006
p VENDOR : QTY : 3 SET /EACH
Leve I S REF. PAGE : 10F 1
TESTING DESCRIPTION | REF. To . SAMPLE NO. ;
) SPECIFICATION STATUS
. DRS 1| 2|3
°* SN g I e te St 9 Heat Test REQ-504 AN |AE | AN | Completed
Cold Test REQ-503 AN | AN | AN | Completed
SySte m th I n kl n g Heat Test (INon operaticnal) REQ-3506 AR | AN | AM | Completed
Cold Test (Non operational) | REQ-3507 AR | AN | AW | Completed
. . ; Temperature Humidity Test REQ-547 AR | AN | AW | Completed
¢ S I I I I u I atl O n UV Light Test REQ-511 AN | AN | AN | Completed
KEey operation before & after g A r i .
rObustneSS 30k cycle EEQ-516 AR |(AMN | AN | Completed
Shaking Test BEQ532 (B AR (AN | AN | Completed
9 525
L te St Traction & Torsion Test gg;i; AR | AN | AW | Completed
Pressure Intensity (static) REQ-527 AR (AN | AN | Completed
. t d d Test Accessory e ) . i mp
standards -
L]
ta | I ore d Crystal Hardaess Test REQ-528 AN |AM | AN | Completed
Traction Test EEQ-529 AN | AN | AM | Completed
Artificial Sweat Test REQ-548 AN | AN | AN | Completed
1ofl [+
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Environmental Stress

Margins testing

6 axes omnidirectional vibr.

Reliable simulation

very Humidity RSS esttime reduction High temperature
Damage boundary - Low temperature
] ; . Stress crackin
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ﬁ Click ratio
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Comparison test philosophies

Simulation testing

ROSE testing

HALT testing

— longer testing,

— pass/fail,

— proven,

— standards,

— non-destructive

— RCA when necessary
— existing tests

— Sinle stress

— good simulation

— field experiences,

— fast testing,

— levels,

— “new”

— based on standards

— destructive (TTF)

— RCA always necessary
— existing tests

— single stress

— fast testing,

— levels,

— “new”

— no standards

— destructive (TTF)

— RCA always necessary
— new test

— combined stress

Sony Ericsson

@
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Goals of ROSE 3

* more insight in product quality and robustness

 quantification of product quality & comparisons
(progress/competitors)

 time reduction: faster testing and “better” results
 cost reduction: prevent overkill
 mmt summary: one page overview

ENVIRONMENTAL TESTING OF THE FUTURE
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What is ROSE ¢

 Method to determine product robustness

— Presentation - One page overview
— Destruction — Upper operating/destruct limits
— Based on standard tests and equipment

 No HALT/HASS

— ROSE is in between
— HALT/HASS is 6 axis omnidirectional vibration
— HALT/HASS is forced temperature changes

-

Sony Ericsson
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What is ROSE

ROBUSTNESS LEVELS EXAMPLE
(see comments for observations)
(Bald face levels are mandatory levels, eq. for Type Approval and shall always firmly be superseeded)

design targets L
SEMC i
Targetted  200% a00x Rk 10k 4500 4 s a3 kY 15 ki B Wim
Robustness
Level & i
10 kY
SEMC Base 100% mis, 200g  Fhrs 8 kV 3Vim
Cuality Level T
N/
Test Free Fall  Damage FRandom @ Pseudo | Hotated  ABREX Cable Bump Ba/8aTest ESDCD | ESDAD
Test Boundary | Vibration | Random | Drop Test | abrasion | Bending Test reak-
Test Yibration Test Test trough
Fohustness level 120% 33% 17% 83% 100% 133% 10% 33% a0% 150% a0% 167 %
Overall ROSE indicator: 0,79 Target: > 1,30 to close to limit,

Explanation; when a product meets full haszic quality level over all tests (1003%) the indicator is 1,00,
Rohbust products are over 1,30 (over 30% margin to fal in general, which means averaged use situations)

E Il W W ENNRLFIWIVERL. IV E/ME., TE._FERIVLE LK

Sony Ericsson

Ywhen the indicator iz helow 1 0the hasic quality level iz not met and the product should not be releazed withouwt exemption.
VT = = =™

no margin - FAIL
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Effectiveness of environmental stress at SEMC
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What is ROSE

ROBUSTNESS LEVELS EXAMPLE
(see comments for observations)
(Bald face levels are mandatory levels, eq. for Type Approval and shall always firmly be superseeded)

design targets L
SEMC i
Targetted  200% a00x Rk 10k 4500 4 s a3 kY 15 ki B Wim
Robustness
Level & i
10 kY
SEMC Base 100% mis, 200g  Fhrs 8 kV 3Vim
Cuality Level T
N/
Test Free Fall  Damage FRandom @ Pseudo | Hotated  ABREX Cable Bump Ba/8aTest ESDCD | ESDAD
Test Boundary | Vibration | Random | Drop Test | abrasion | Bending Test reak-
Test Yibration Test Test trough
Fohustness level 120% 33% 17% 83% 100% 133% 10% 33% a0% 150% a0% 167 %
Overall ROSE indicator: 0,79 Target: > 1,30 to close to limit,

Explanation; when a product meets full haszic quality level over all tests (1003%) the indicator is 1,00,
Rohbust products are over 1,30 (over 30% margin to fal in general, which means averaged use situations)

E Il W W ENNRLFIWIVERL. IV E/ME., TE._FERIVLE LK

Sony Ericsson

Ywhen the indicator iz helow 1 0the hasic quality level iz not met and the product should not be releazed withouwt exemption.
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no margin - FAIL
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UDL/UOL v

» Upper Destructive/Operating Limit
— 1. time (continued testing)
— 2. stress (increase level)
— 3. stressor (different test parameters)

ENVIRONMENTAL TESTING OF THE FUTURE
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Stressors — Bump test

Test Variables Values Remarks

Bump test M  Number of bumps 3000 bumps 1/3 or 1/6 bumps in
4500 bumps each direction
6000 bumps

9000 bumps

Ooo0O0N

O Impact level 15¢
25¢
30 g? necessary?

409

OO

O Pulse duration O 3 ms

Q‘ ENVIRONMENTAL TESTING OF THE FUTURE
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Pulse effects

Most energy?

12 ms
- Time

ENVIRONMENTAL TESTING OF THE FUTURE
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Stressors — Free fall test

Test Variables Values Remarks
Drop test M  Number of drops O 10 falls

4] 20 falls

O 40 falls

O Impact level O 1.00 meter
4} 1.50 meter -
O 1.80 meter =~
!
O Surface O  rubber = | l
O  wood 4 | ! k- -1
M  steel/concrete a ‘ : i
< @)
O Temperature 4} | =
O
O

N\
@ ENVIRONMENTAL TESTING OF THE FUTURE \¢/
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Step stress (other format)

1,5 meter 1,65 meter 1,80 meter
® robust
50 drops
base / robust
30 drops
O base
20 drops

@

Sony Ericsson

ENVIRONMENTAL TESTING OF THE FUTURE

WWW.PLOT.NL




Stressors — High temp/hum.

Test

Variables

Values

Remarks

Temphum
test

M  Temperature

o 0,-10,-20°C
M  +55,70, 85°C

O  Humidity

none

O
M 85%RH
O 95%RH
O Slope %} not specified
O 5°C/min

-

Sony Ericsson

ENVIRONMENTAL TESTING OF THE FUTURE

WWW.PLOT.NL




Step-stress approach ¢

+85°C | +85%RH  ---eremremmrmemmm e

+70°C | +85%RH  ----cemmmmmamamaeaemem e

+55°C pRH oo

+20°C

0°C |

-10°C
-20°C

a
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Stressors — Random vibration

Test Variables Values Remarks
Random M  Duration O 3x 0,5 hours ’
vibration test ™ 3x 2,0 hours
O tbd
0 Impact level O 0,96 g rms ’
M 3,13grms
O tbd
O Fixation M fixed g
O pseudo
O Type O single
%} combined with temp
O Temperature M  55°C* * Use max. g
O 70°C product temp.
A 4 A A 4

ENVIRONMENTAL TESTING OF THE FUTURE
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ROSE

 Between simulation tests and HALT
« Understanding of failure mechanisms

* 1 page overview
Insight in quality levels
Insight in failure mechanisms

ENVIRONMENTAL TESTING OF THE FUTURE
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Example

« HBH-DS970
« BT voice streaming headset (with display and cord/cables)

I D | )¢  Bluertooth Stereo Headset
- N ENVIRONMENTAL TESTING OF THE FUTURE

Sony Ericsson
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Observations »

REFERENCE TESTING HIPPIX TP WKG09 | ' ' | 1
Update: 23-03-2006

ROSE results Legend: |Results are sarted in order of risk. High risk areas are colored red. {A=hlacking, B=majar, C=mminar)
Resultz in italics and marked with * are results from previous test
Test Result Robust- [Risk |Remarks Action
B (+]|5im) [v|ness [+] [+] (~) (]
Cahble Bending Test [ 5 Lo A Cabhle reakage Redo on PP samples

After 2700 movements (required 150007 the cable
nearty operation button was broken. The strain
reliefwas pulled out of the plastics on the other side

7 of operation button.
aarga Test [ G A Deformation inner frame. Mew material proposed.
After 1-1,5 of 4 days heawy defarmation of inner Re-test in PP.
structure frame. Level determined and start already
a3 with light deformation at TO°C (50% and 85& RH).
IPwgtar (1Px2) fest™ NGE* Lo g “Water remaimnders visible . Redo on PP samples

Watar ingress betwean front panal and frarme which
I wisibiie in the wiewing ares. After dnang procduct
wiorics o, but remainders of the water are reducing
q clianlay readaiilily

Burmp Test 0] Lry B

10 proEDn. 1"y 1.L C 1 1 L

Free Fall Test QO Lo VAUESdlEe:ediled 10 reterence anad eatlCatlon: =i 1.8 meter
Ciaring tesi incidenticaiiy very lghi cracking sound,
after test good. Tested 20% at 1.5 meter.

In another FF test from Foster crackin T-top,
however nat naticahble for consumer. Robusthess

11 howewer [ow.

ENVIRONMENTAL TESTING OF THE FUTURE
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Hippix ES series W604

ROBUSTNESS LEVELS HIPPIX ES W604 Update: 15-02-2006
(zee comments for observations)

Z

SEMC

Targetted  200% 200% ik 10K 4dys  steady 24 h 2 min A00x% 4500 b hr

Robustness

Level

SEMC Base {(0% 200 2000 2hr

Ouality Level

Tast Free Fall | Damange | Random | Pseudo | Eraser | ABREX | Cahle Lock |B2/8ATest SaltMist | RainTest| DustTest| Rotated | Bump Hioh
Test | Boundary | Yibration | Random Test | Abragion | Bending | Durahility Tast DronTest  Test Tem

Test Yibration Test
Overall ROSE indicator: 0,88 5

Robustness level | angoing 33% 17% 33% 150% 133%

Explanation: when a product meets full basic qualty level aver alltestz (100%) e nN@lues are edited for §refe rence and education
Robust products are over 1,30 (over 30% margin to fail in general, which means averaged use stustions) '
VWhen the indicatar iz belovw 1 0the bazic quality level iz nat met and the product should not be released without exemgtion.

ENVIRONMENTAL TESTING OF THE FUTURE
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Hippix TP series W609 Q‘
N\

ROBUSTNESS LEVELS HIPPIX TP W609 Update: 23-03-2006
(zee comments for observations, shaded areas are based on previous test results) Results salt mist, cable and bump added ?
\
SEMC
Targetted  200%(1.8m 20x 8mis 3000 thd thd 200 B0k thd 2000 4dys |steady 24 h 2 min thd 4500400 6 hr

Robustness
Level

SEMC Base 100% 2 dys
Guality Level Illl.
BLYA
Test Free Fall Damage Random @ Pseudo | Eraser | ABREX | Cahle Lack 2a/85  SatMist  Rain  DustTest Rotated  Bump Hiih
Test  Boundary | Vibration  Random - Test  Abrasion  Bending | Ourability . Test Test Test Crop Test
Test Yibration Test Test SE

Robustness level | 100% 116% 100% 100% 190% | 135% 15%

Overall ROSE indicator for TP: 1,14 ES=0158 T¢
Explanation: when & procduct meets full bazic guality level over all tests | o0 . ; .
g i i ‘edited for reference and education

Robust products are aver 1,30 (over 30% margin to failin general, wihich me Ferngrd Re SHUETons
when the indicator is below 1 0 the basic quality level iz not met and the product should not be released without exemption.

Sony Ericsson
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Hippix RTL series W628 “

|ROBUSTNESS LEVELS HIPPIX PP W628 Update: 13 septernber 2006
|(see comments for observations, shaded areas are hased on previous test results) Results Free fall, d-hound, Hightempyibration, lock durability, B

. |

SEMC
1 Targetted 200
| Robustness
TLewel

1.8,m, 204

thd thd 2005 G0k thd 2000 4 dys steady 24 h 2 mirn thd G005 0,5m

| SEMC Base {00

- Quality Leve fm
)
. i
Test Free Fall Damage =~ Random Pzeudo  EraserTest  ABREX Cable Lock B5/88 Test | SalkMist | RainTest  DwstTest | Rotated | Bump Test  High Temp
Test Boundary | Vibration |~ Random Bbrasion =~ Bending | Durability Test Orop Test Wibration |
Texzt Wibiraticn Test Test
| Ricbustness level 1% 2l 100 100 1505 T3k 185 1503 1002 1505 v | f00x 200 110 200
[Test operated by: SIT ST ST ST nfa nia FERLINGE gt 22T iy Bl

Overall ROSE indicator for TP: - ES=0%8% TP=114 Targen:
Explanation: when a product meets full bagsic quality level over all tasts [1003] the indic i s 100

nia rifa

Robust products are over 130 [ower 206 margin to kail in general, which means averaged use situations]

Sony Ericsson
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Robustness Growth

HIPPIX ROBUSTNESS PROGRESS

200% —

180% —

160% —

140%

120%

100%

80%

60%

40%

20% |

0% —

ENVIRONMENTAL TESTING OF THE FUTURE
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Vanguard

 Bluetooth watch

e Duration:
Simulation: 3 weeks
Robustness: 1 week

-

Sony Ericsson
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Original — Pass/Falil

TESTING REFORT

PARTS : VANGUARD WATCH DATE : 15/8/2006
VENDOE. : QTY : 3 SET /EACH
REF. : PAGE : 10OF 1
TESTING DESCRIPTION REF. To SAMPLE NO.
SPECIFICATION STATUS
DRS 1 2 3
Heat Test REQ-504 30°C. 50%RH, 3Hrs AN | AN | AN | Completed
Clold Test REQ-505 0, 3Hrs AR | AR | AR Completed
Heat Test (INon operational) FEQ-506 30, 30%0RH, 16 5Hrs AN | AN | A’'M | Completed
Cold Test (Non operational) REQ-507 | 0. 16.5Hrs AN | AN | AN | Completed
Temperature Humidity Test REQ-547 | 0°C-30°C, 95%RH, 16 5Hrs AN | AN | AN | Completed
T Light Test REQ-511 72Hrs, Every 24Hrs check record AR | AR | AN Completed
Key operation before & after Puszh button activation force 0.3-0.7kg A F B 5
30k cycle REQ->16 Push crown activation force 0.7-1_5kg AN (AR | A'E | Completed
Shaking Test REQ-532 Dration 30k cycle AR | AR | AN Ceompleted
. . REQ-525 Tension=>5kg, Torsion==6kg.cim, o 4 ’ .
Tracticn & Torsion Test REQ.526 Duration 5k cycle AN | AN | AN | Completed
1. Casing: 10mum steel ball, 120N (12kg)
for 1 muimn..
Pressure Intensity (static) g 2. Push buttons: 10mm steel ball, A ; P :
Test Accessory LLES TOMN(Tkg) for 1 min. AN | A A'E | Completed
3. Push crown: 10mm steel ball,
TOM(Tlg) for 1 min
= Steel ball: Dha. 25mm, Mass=63.7g A r I .
Crystal Hardness Test REQ-528 Drop height: 11.2 —66cm AN | AN | A'M | Completed
Traction Test REQ-529 Pulling force 3kz(30IV) for 10second AN | AE | AY'M | Completed
Agtificial Sweat Test REQ-548 40 for 24Hrs with mixnwe solution AN | AN | A | Completed

10of 1 [+ ]
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ROSE - Robustness ¢

\

ROSE FOR VANGUARD WATCHES (FOSSIL-SONYERICSSON) Samples: FP3 —
(Fobustness Specification for Environmental testing) Feuision: — PAd (i
Use View Comments (Alt_% C) to toggle between test details. Date: S-nov-05
Update: Sany Ericsson
Retest FP3
Fobuzthess limit 3h 80" Sxmmoconcr. BhS-S00Hz  xhowood BE0C, B5% 256 S 3008 24 steady B 2he free S 1m conct, 150 40k 1120 W2
[Upper Test Lewel)

Simulation level 16h SiHz ; w30, 3,43 ficed 096 : a0 30k S75ln2
[Required corfarrn GRET,

Tempera- Drop Wibration ' Shaking TempfHum  Thermal . Daage ol Mist High Temp  Fandom Drup Test Eraser Test Abrasion  SolarfU

fuire: Test Test Test Butmp Test test Shock Test  Boundary Test Wibration  Wibration Test Test
FOSSIL SEMC EXPERIMENTAL
KPI for ROSE (expetimental) 170 170 50 85 30 120 110,8333

ENVIRONMENTAL TESTING OF THE FUTURE |

Sony Ericsson
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For Study Y

ROSE FOR VANGUARD WATCHES (FOSSIL-SONYERICSSON) samples: FP1
(Robustness Specification for Enviranmental testing) Rewision:  (PAS --») Metado: PAZ
Use View Comments (Alt % C) to toggle between test details. Date: 25-aug-08
Sony Ericsson

343 g

- play key {crown) defect

- 2 hr key stuck
Fobusthess linit 3hB0°  Lx lmconce. Bha-S00Hz b weood 25, 85% 256 4 miz 00y 24 sea free S 1m conce, 150 Ak 1120 W2

%] : : i 2nd drop at concrete:
Lnper Test Lewel :
(U ] 6,5 m/s: ) 265 g: - release of back cover insert
- play key not working - play key unreliable I’I - release of crown wheel
Crovm —
\ 3,13 g release and /
breakage pins
\ wristband (0,9g ok) ,)
BI'C, 35% 178 g;/200g:
Crovm - breakage wrist band Crown
Wit bard
Sirnulatian level Shal'c i3 Imwood 18k S0Hz wh free A0°C, 95% 150 200y 24 purge f fized 0,96 :3x 1m rubker 0% 30k 575llAn2
(Resuired confarm GRETA) :
30min /90min: ]
- pin release

[- Clock stopped (dus to tempivibr

. — combination) = accepted, spec to 50°C] |-
Wait for information Fossil _Bgir:::fisgtl:::'d' breakage — :
58m/s: (- Battery empky) 52T: The watches
- backcover release / stops because of
- poor switching 2 hr key magnetic flux.
' ; ; = LOW RIK :
Tempera-  Drop Wbraton  Shaking Temp/Hum — Thermal  Damage Boundary  SatMist  High Fandotn  Drop Test Eraser Test Abrasion  Solar/Uy
fure Test Test Test  Bump Test test Shock Test Test Temp  Mbration Test Test
Wibration
FOSSIL SEMC ExFPERIMENTAL

ENVIRONMENTAL TESTING OF THE FUTURE
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And in new designs?

ENVIRONMENTAL TESTING OF THE FUTURE
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ROSE - Robustness ¢

\

ROSE FOR VANGUARD WATCHES (FOSSIL-SONYERICSSON) Samples: FP3 —
(Fobustness Specification for Environmental testing) Feuision: — PAd (i
Use View Comments (Alt_% C) to toggle between test details. Date: S-nov-05
Update: Sany Ericsson
Retest FP3
Fobuzthess limit 3h 80" Sxmmoconcr. BhS-S00Hz  xhowood BE0C, B5% 256 S 3008 24 steady B 2he free S 1m conct, 150 40k 1120 W2
[Upper Test Lewel)

Simulation level 16h SiHz ; w30, 3,43 ficed 096 : a0 30k S75ln2
[Required corfarrn GRET,

Tempera- Drop Wibration ' Shaking TempfHum  Thermal . Daage ol Mist High Temp  Fandom Drup Test Eraser Test Abrasion  SolarfU

fuire: Test Test Test Butmp Test test Shock Test  Boundary Test Wibration  Wibration Test Test
FOSSIL SEMC EXPERIMENTAL
KPI for ROSE (expetimental) 170 170 50 85 30 120 110,8333

ENVIRONMENTAL TESTING OF THE FUTURE |

Sony Ericsson
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First time right ...."?

\/

ROSE FOR VANGUARD WATCHES (FOSSIL-SONYERICSSON) FP2 =
(Robustness Specification for Environmental testing) DEME2007 6 -
Use Wiew Comments (Al % C) to toggle between test details. @
ony Ericsson
TX off Wirgin
Fobustness limit 3ha0"  SxAmconcr. Bh 5-500Hz | xhowood 85°C, 85% 286 S 300y | 24 seady 3x 2hr 3x350rm free | 5x 1m concr T dayz 1120 A2 G days
[Upper Test Lewel)

Sirmulation lewel
G

Tempera- Drop Wibration | Shaking TempHum Thermal | Camage Salt Mist | High Temp  Random | Drop Test |Organic Fat| Solar | Moisture

ture Test Test Test Burnp Test test Shock Test | Boundary Retest | “ibraion | Wibration Re-test Test Test Heat Test
FOSSIL SEMC
52T Emmen | 52T 52T 52T ST 52T Emmen = Emmen S2T
KPI for ROSE (exg , 150 70 100 | 200 200 200 200 200 170 a0 100 | 129 2857

ENVIRONMENTAL TESTING OF THE FUTURE
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Competitor

COMPETITOR TESTING

Table: BEobustness levels,

Dbserved 18 days
Level 1000

F Y F 3

40,000
296 g 48x
3,1 grms 24 hr spray
6.9 mis T T

Simlevel | 200n | Emis | 08grms 20 - cdeye |12 sprey | S0000: IR

I ax Sl

[22] [*c] [&1 rm=] [drops] [mumber] [temp] [dary=] [hourz]  [movements] [movements)

Camage Camage High Temp.  Free Fall Lite te=st High Temp. TempMHum Salt mist Abrasion Sony
Boundary  Boundary “ilration Test battery door Test test (55585) test ABREX-test erasertest

ENVIRONMENTAL TESTING OF THE FUTURE
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Development and application

ENVIRONMENTAL TESTING OF THE FUTURE
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Practice

Duration:
— Simulation: > 3 weeks (BSM)
— Robustness: 3 days

« >80 % of fail modes simulation discovered
— Clippix > 90%
* Levels and focus areas clear/assigned
« 3/5 main field problems anticipated (ev. group)

« Typical failure mechanisms determined
— design inputs

ENVIRONMENTAL TESTING OF THE FUTURE

Sony Ericsson
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Development/continuation

 First projects: technical focus
— feasibility ROSE testing

« Latter projects: time focus
— from min. 3 weeks to max. 1 week

« Current projects: cost focus
— ongoing (10 k to 3 k7?)

ENVIRONMENTAL TESTING OF THE FUTURE

Sony Ericsson
WWW.PLOT.NL




Costs and pay-back

e Juran
e Schneiderman
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Quality Costs by Juran

Cost level Fail costs

A

Inspection and Prevention Costs

B

» Quality level
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Quality Costs by Scheiderman

100%
Cost level I /
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. Yotal Quality,”
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Conclusions/summary L4

Clear: one page overview product quality
— gives insight in strong and weak parts, as well as relationships

— enables comparisons (previous revisions and competitors) - Insight
« Levels: quantification (KPI) for reliability level - Focus
— reliability progress measurable - Time/Costs

— quantifyable control over all product revisions
« Insight: no pass/fail, but margin to fail

— knowing how far from base quality level gives insight in work to be done

— no need to do all tests again, concentrate on low robust/improvement areas (focus)

— shows and prevents overkill in design
- Effective: selected/limited tests

* more frequent tests gives more insight in progress and focus areas

» more effective testing, insight in failure mechanisms

» overall shorter leadtime

* cultural fit
« concrete vs discrete: no p/f, but levels (digital vs analog)
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L essons learned

* Root cause analysis very important and will be more detailed

* Monitoring very important

« One page overview works very fine

« Due time significantly reduced

 Difficult to address right failure mechanisms

« Additional to simulation testing (share between partners)

« Other way of thinking, paying back in costs (Schneiderman)

» Test labs need to be prepared (equipment/competence!!)

» Predecessor of HALT

« Management commitment/ filosophy to find failures (e.g. China)
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Todays request

when testing, in your daily work:
« think once about what will happen with extended test

 think about what will happen at changed conditions

* keep an eye on ROSE and HALT, but do not forget your
current position and capabillities

 Be aware that you are using it already....
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