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PROBLEM	DEFINITON	

D I S JO INTED 	 FAC I L I T I E S / 	 D I S TR I BUTED 	WORK 	
S TAT IONS 	 	

R E SOURCE 	 ACCE S S 	 CONF L I C T S : 	WORK 	 S TAT IONS /
T E S T 	 TOOL S 	 ACCE S S 	 CONTENT ION 	 	

ARGUMENTS 	 B E TWEEN 	 PMS : 	 ARGUMENTS 	 ABOUT 	
T E S T 	 PR IOR I T Y 	

NEGAT I V E 	WORK 	 AT T I TUDE 	 A T 	 T E S T 	 ENG INEERS : 	
T E S T 	 ENG INEERS 	NOT 	MOT IVATED 	 TO 	WORK 	HARD 	 	

M I S TRUST 	 	 B E TWEEN 	 T E S T 	 ENG INEERS 	 AND 	 PMS : 	
NO 	 V I S I B L E 	 PROCES S 	 CONTROL ; 	 ENG INEERS 	
COMPLA IN 	 TOO 	MUCH 	WORK , 	 PMS 	 COMPLA IN 	
WORK 	 TOO 	 S LOW 	

T E S T 	 ENG INEERS 	 COMPLA IN 	 T E S T 	 TOOL S 	 I S 	 TOO 	
COMPL I CATED 	
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Work Station 1 

Work Station 2 

Work Station 3 

Test Engineer A 

Test Engineer B 

Test Engineer C 

PM1 PM2 PM3 

Batch-and- Queue 
work process 

Problems: Inefficient/ Arguments/ Waiting/ Complaints / Work 
Negative Attitude/ Defective Outputs 

SAGEM	COMMUNICATION:	

SAGEM	COMMUNICATION.	INC	
TEST	DEPARTMET		
Huge waste on people, facility, time 



CUSTOMER	AND	VALUE	

CUSTOMERS : 	 	

	 	 	 	 	 1 ) 	 P RO J EC T 	MANAGERS 	

	 	 	 	 	 2 ) 	 P RO J EC T 	 R E S EARCH 	 AND 	DE S IGN 	WORKERS 	

	 	 	 	 	 3 ) 	 P RODUCT 	MANAGERS . 	
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•  Value:  test report data 

•       1) Short delivery of test reports  

•       2) High quality of report 

•       3) Nicely serviced - good relationships between test engineers 
and PM, good cooperation between engineers 

•       4) Low cost - fewest test engineers and test facility to get the test 
reports. 

Customers 

Values 



CURRENT	STATES	AND	FUTURE	STATES	
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Task 1 

PM1 

Test Leader 

Test Dept. 

Waiting Available  
Tester 

1day ~ 2 day 

Assign 
Tester 

TesterA 

Tester B 

Not Skilled 

1hr ~ 1 day Task 2 

PM2 

Task 3 

PM3 

Waiting 
1day ~ 2 days 

Waiting N days Task N 

PM  N 

Tester C 

Functional Test 

Work Space 1 
2 hrs 

Waiting 
2hrs 

Work Space 2 
6 hrs 

Software Test 

Waiting Available  
Work Space 

6hrs 

waiting 6 hrs 

Work Space 3 
4 hrs 

Hardware Test  

Work Space 4 
6 hrs 

Environment Test 

0.5 hr 

Move to Space5 

waiting 4 hrs 

Work Space 5 
2 hrs 

Appearance Test  

Results and Reports 

waiting  
6~12 hrs 

waiting 
 6hrs 

1. Functional Test 

Functional Test 
2 hrs 

SW Part 2 
2 hrs 

2. Software Test 

3. Hardware Test  

SW Part 3 
2 hrs 

SW Part 1 
2 hrs 

HW Part 1 
2 hrs 

HW Part 1 
2 hrs 

SW Part 2 
2 hrs 

4. Environment Test 

SW Part 3 
2 hrs 

SW Part 1 
2 hrs 

Appearance Test 
2 hrs 

5. Appearance Test  Results and Reports 

Task Task Task 

Test Dept. 

Register Task 
Assign Tester 

Tester A Tester B Tester C 

PM1 

PM2 

PM3 Takt Time 2hrs 

Flow Chart 1- Current Status Map 

Flow Chart 2- Future Status Map 

rework rework 

rework 

rework 



FLOW	STREAMLINING	

1 ) 	 P U T 	 A L L 	 D I S J O I N T E D 	 T E S T 	WO R K 	 S P A C E S 	 I N T O 	 O N E 	 L O C A T I O N 	

2 ) 	 P U T 	 A L L 	 T E S T 	WO R K 	 S T A T I O N S 	 I N T O 	 O N E 	 L I N E 	

3 ) 	 S T A N D A R D I Z E 	 T A S K S , 	 A L L 	 O P E R A T I O N 	 T I M E 	 T O 	 T A R K 	 T I M E ; 	 F O R 	 E X AM P L E 	 T E S T 	 P R O C E S S 	 2 	 	
S O F TWA R E 	 T E S T 	 6 	 H R S 	 C O U L D 	 S P L I T 	 T O 	 3 	 P A R T S , 	 2 	 H R S 	 E A C H 	

4 ) 	 R E P L A C E 	 T H E 	 B I G 	 A N D 	 C OMP L I C A T E D 	 T E S T 	 M A C H I N E S 	W I T H 	 SMA L L 	 A N D 	 S I M P L E 	 T E S T 	 M A C H I N E S , 	
A D D 	 D U P L I C A T E 	 T E S T 	 S T A T I O N S 	WH E N 	 N E E D E D 	 	 	

5 ) 	 C R O S S 	 T R A I N I N G 	 T E S T 	 E N G I N E E R S 	 T O 	M A K E 	 S U R E 	 T H E 	 F L OW 	 C A N 	WO R K 	 P E R F E C T L Y . 	
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From Current Batch-and-Queue VSM to future Lean VSM 

Work Station1 
4hrs 

Work Stations3 
6 hrs 

Work Station 2 
2 hrs 

Split Operation time  
Cycle time 2 hrs 

Add duplicate line  
cycle time to 1 hrs 



PULL	PRINCIPLE	
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Old  

New  

Assignment 
 Backlog 

PUSH 
Work Board Task Board 

JUST IN TIME 

Work Board Task Board 

Priority 

PULL 



PERFECTION	
KANBAN 	 FOR 	 T E S T 	 ENG INEER S 	

1 ) 	 L I S T 	 THE 	 T E S T 	 P ROCE S S 	 AND 	 S T EP S 	 TO 	ONE 	 CARD 	

2 ) 	MARK / 	 R ECORD 	 	 I N 	 AND 	OUT 	 T IME 	 FOR 	 EACH 	 TA SK 	
AND 	 EACH 	 PROCE S S 	
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•  Visual Control  

•  1) Building a test status tacking system to make the test 
status transparent to all: product managers, test 
managers. 

•  Green = ok 

•  Yellow = warning 

•  Red = help needed immediately  

•  2) the product managers could track the test progress  

•  3) the test managers could go to help any problems 
occurs  

•  Gemba 

•  test leader need go to actual place to see actual 
people and actual work  

•  Test Tools  

•  kits or point-of-use carts to 
keep the test tools  

•  the carts labeled with work 
station, name, date, use 
instructions 



IMPLEMENTATION	METHODS	
S TA N D A R D I Z E D  W O R K  P R O C E S S :  

1 ) 	 S T A N D A R D I Z E 	 T E S T 	 I T EM S 	 P R O C E D U R E S , 	 T E S T 	 F O RM S , 	 S T A N D A R D I Z E 	
T E S T 	 C Y C L E 	 T I M E 	 A N D 	 T A K T 	 T I M E 	 ; 	

2 ) 	 M A K E 	 S U R E 	 A L L 	 T H E 	 D E T A I L S 	 A N D 	 S P E C I F I C I T Y 	 I S 	 D O C UM EN T E D 	W I T H 	
P I C T U R E S , 	 E X AM P L E S , 	 U S E D 	 F O R 	 I N I T I A L 	 T R A I N I N G 	 A N D 	 C O N T I N U A L 	
R E F R E S H . 	
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•  Level Scheduling - Heijunka 

•  Practice level scheduling to smooth the task 
variations. 

 

•   Priority task, schedule the task to the first 

•  Test Machine and Tools Change: 

•  1) Replace expensive and large test machine/ tools with small and cheap ones; 

•  2) Replace the complicated and “do it all” test tools with easy to use and cheaper specialized ones; 

•  3) Replace the non-moving test equipments with movable ones. 

•   Cross Training Test Engineers: 

•   Tain test engineer from single-
skilled operators to multi-skilled 
operators. 

Training 

Task1 Task2 Task H Task 4 Task 5 Task H 

Task1 Task2 Task P Task 4 Task 5 Task 6 



THE	IMPROVEMENT	SUMMARY	TABLE	
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Current Future Notes 

Delivery Time 

for one task, 20 hrs test + about 24 hrs to  44 
hrs waiting 
 
 
 

for one task, 20mins tark time + 20 hrs test 
time 

Quality 
repeat/redo work rate about 25%~40%,  
data errors rate about 5%~10% 
  

repeat/redo work rate expected to zero,  
data errors rate expected to under 1% 

Service 
test engineers have negative attitude, 
complain too much test work, not willing to 
take the new task 

test task flows smoothly, test engineers have 
positive work attitude, willing to take the new 
task 

Cost 
large, complicated, and expensive test tool;  
money waste on waiting time and human 
resources 
 

smaller and cheaper test equipment; 
more efficient less cost on facility and human 
resources 
 
 

Test Engineer Skills test engineers only single test skill, either for 
single test equipment or product 

test engineers been well trained,  
multi-skilled, operate more machines,  could 
test more products  

Work Environment work space in a mess, disjointed work space, 
dysfunctional work stations 

neat, clean, safe, a straight line work station, 
better and organized work environment  

Worker Relationships  eigineers work alone, few communications 
between workers 

cross training, workers work together, 
corporate with each other 

Company Reputation  defect products, the product quality is poor, 
the reputation of company is poor 

Fewer defects, better quality control, better 
products, better reputation  

Psychology  test engineers would not like stay and work in 
the company 

test engineers enjoy work at lean 
environment, high loyalty  



SUMMARY	AND	CONCLUSIONS	

1 . 	APPLY 	 LEAN 	TH INK ING 	TO 	TEST 	PROCESS 	WITH 	S IX 	
LEAN 	PR INC IPLES , 	RELATED 	 LEAN	METHODS 	AND	
LEAN	TOOLS . 	

2 . 	 THE 	KEY 	ELEMENTS 	OF 	 LEAN	TH INK ING 	 I S 	

1 ) 	 IDENT IFY 	WASTES 	

2 ) 	 E L IMINATE 	WASTES 	 	

3 . 	 THE 	BENEF IT 	OF 	 LEAN	TH INK ING 	APPLY ING 	TO 	TEST 	
PROCESS : 	

SHORT 	DEL IVERY 	T IME , 	REL IABLE 	REPORTS 	DATA , 	
N ICELY 	 SERV ICE , 	 LOWER 	COST 	FOR 	THE 	COMPANY 	

IMPROVEMENT 	OF 	TEST 	ENGINEERS 	SK I LLS , 	WORK 	
ENV IRONMENT , 	WORKER 	RELAT IONSHIPS , 	BETTER 	
COMPANY 	REPUTAT IONS , 	 ETC . 	

1
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REFLECTION	

W H AT  C O U L D  H A V E  B E E N  D O N E  B E T T E R ?   
COU LD 	 I D EN T I F Y 	MOR E 	WA S T E 	 	 A T 	 T E S T 	 P ROC E S S , 	 A ND 	
E L IM I NA T E 	 T H E 	WA S T E ; 	

T H E 	 T A K T 	 T IM E 	 COU LD 	 B E 	 S HOR T E R , 	 T R A I N I NG 	 T H E 	 T E S T 	
E NG I N E E R S 	 T O 	 E X P E R T S 	

COU LD 	 I N T RODUC E 	 J I DO KA 	 AND 	 PO KA - YO K E 	 S Y S T EM 	 TO 	
P R E V EN T 	 T H E 	 E R ROR S , 	 	MAK E 	 T H E 	 R E POR T S 	 GO 	 TO 	
“ Z E RO 	 D E F E C T S ” 	

T H E 	 IMPROV EMENT 	 I S 	 UN L IM I T E D , 	 E N COURAGE 	 E V E R YONE 	
TO 	MAK E 	 T H E 	 S Y S T EM 	 B E T T E R 	 	
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6 principles of lean  

•  What have I learned?  

•  Lean Thinking and its principles, method can bring in dramatically 
change to the company, such as reducing cost, raising production, 
improving quality of products, etc. 

•  We could apply lean principles and methods to all kinds of  different 
industry, such as manufacturing, healthcare system, etc.  

•  We also apply lean to our everyday life 



QUESTIONS?	


