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SOFTWARE ENGINEERS WANT TO BE REAL
ENGINEERS. REAL ENGINEERS USE
MATHEMATICS. FORMAL METHODS ARE THE
MATHEMATICS OF SOFTWARE ENGINEERING.
THEREFORE, SOFTWARE ENGINEERS
SHOULD USE FORMAL METHODS.

— MICHAEL HOLLOWAY
NASA LANGLEY
RESEARCH CENTER
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EXAMPLE

Figure 2. Microwave mode logic.
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ADGS-2100
WINDOW MANAGER

® MODELED IN SIMULINK
® CHECKED IN NUSMV
@ UPTO 1.5 X 1037 STATES

@ CHECKED 563 PROPERTIES

® FOUND 98 ERRORS

WITHOUT MANDATING IT, DEV TEAM BEGAN MODEL
CHECKING AFTER EVERY DESIGN CHANGE




CERTA FCS PHASE 1

@ TWO INDEPENDENT @ TESTING TEAM

VERIFICATION TEAMS
® INVESTED 50% TIME

@ ONE USED TESTING
@ FOUND NO ERRORS

@ ONE USED FORMAL
MODEL CHECKING ® ERROR TYPES:

@ FORMAL TEAM VERIFIED 2 INTERMITTENT
62 PROPERTIES
® NEAR SIMULTANEOUS
@ FOUND 12 ERRORS

® LONG SEQUENCES

BOTH TEAMS AGREED THAT MODEL CHECKING WAS
MORE COST EFFECTIVE AT FINDING ERRORS




WHY WERE
FORMAL METHODS A
GOOD IDEA HERE?
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THE EXTERMINATORS

@ BY PHILIP E. ROSS

@ ABOUT PRAXIS HIGH INTEGRITY SYSTEMS




THE PRAXIS PROCESS

@ EXTENSIVE, UP-FRONT WORK ON REQUIREMENTS
WITH THE CUSTOMER, USING PROTOTYPES

® MODEL THE SYSTEM REQUIREMENTS IN Z
@ IMPLEMENT THE SYSTEM IN SPARK-ADA
@ INCLUDES FORMAL SPECIFICATIONS

INCLUDES EXECUTABLE CODE

INCLUDES STATIC ANALYSIS TOOLS TO VERIFY
THAT SPECIFICATION AND CODE MATCH
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THE RESULTS

@ LESSsS THAN 1 BUG PER 10,000 LINES OF CODE

50 TO 1000 TIMES BETTER THAN THE
INDUSTRY AVERAGE

® PRAXIS CHARGES 50% MORE THAN COMPETITORS
2 PRAXIS GUARANTEES SOFTWARE

FIXES BUGS AT NO COST TO THE CUSTOMER




REMINDERS

® HOMEWORK 12
® DUE THURSDAY MORNING
COVERS [ROSSO6A]

2 PROJECT 4
DUE FRIDAY NIGHT

@ NO CLASS, PROJECT DAYS REST OF THIS WEEK







