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Abstract: Space Shuttle Software Development and Certification

Man-rated software, "software which is in control of systems and environments upon which human life is
critically dependent," must be highly reliable. The Space Shuttle Primary Avionics Software System is an
excellent example of such a software system. Lessons learn from more than 20 years of effort have
identified basic elements that must be present to achieve this high degree of reliability. The elements
include rigorous application of appropriate software development processes, use of trusted tools to
support those processes, quantitative process management, and defect elimination and prevention. This
presentation highlights methods used within the Space Shuttle project and raises questions that must be
addressed to provide similar success in a cost effective manner on future long-term projects where key
application development tools are COTS rather than internally developed custom application
development tools.

https://ntrs.nasa.gov/search.jsp?R=20100033619 2019-08-30T12:01:20+00:00Z



^^ U

T^V1

A ^

^ v

O ^

©

x o

o o

O

^ v

C

©
©
©N

r.
on

O
U
O

r^V1



N

ti

E

O

O

CD

N

V
`0)i

^OL

O

L
Q
O

•L
Vy

L
O

A

OL

V

O

x

cu
L

0

LO

Q^

J
W

c^

U)

ca

O

Q

Q

Z

cn

U0

N

4—
O

L

E

cn

O

Q.

Q)

a^

CD

TOV
O
U)

co

cz

co

N
Cz

c

E

O

cz
N

V

3

i

V

Oi

• •

m

Ll

Qcn o

y

^O
U_

Cn^

U
ca ^

cn
co ^
E

V)

U _U)

+^^+ 4— O
O O

cn v , 0 O O
O U)

4— cn
W N

Q O

E
p
U

cn

N O
cu U cn ca

G1 O
-^

J
O 0U 7U

Q.
-0 Q..

Q
_ U) c6

O

cu
0 w

(n CD
T p

U ^'
p ^ },

O
O cu

O
p

`^
O m

L cz

v O
C/)

c^ ^ Q ^ ^ O
O
U

i
c
to 0^ U i

O
_0 U O

ca u L^ O cv +-^ Cfl p

.'
O O O vN

Q - OC::) _^ }' o

o ca a-( °L cn LL U O

9

^ '^ I I ^ I I I I N
O cn e

d



cu m

cu

_

cu

.±^ u ca c

O ^^
`^..^

N
N a 4-0

v_
N =

+r
>
N

ca
CD L

O a^ a^ ca

a) —
0

cv M

V Q.
O m cu

L ^ O ^ ^ O ^ c^ ^ s2

OcQ 4-1 = Q^

`A)
CU a

i^ O 4— ^^ ^^/^ V > n

v
^d E /^̂

/ L W O O ^

^o
a

-0
CL

W ^J

O ^O /O^^/^^
c / 0 Q 0. }1 li	 V / LL V }I

E
C

0.



1	

li

^A G

U)

4-
U)	 CZ

0

Q)

E

N

NL
-^ C

C O

O ^
C ^
O ^
^ O

^ U

U Oo },
D Un

I	 I

a

0
m
a

N

E
6
a
a

Jc
CL
O

O

a.

E
Q.
O

4)L
cu

O
cn

0

cn

V
cu
0.

cn

04-
m

E
X

C
Q)L E
ni OW ^
E u)
O
4— U

v }' O
O O V

C6 C

O O
O

N

Q) ^C
°L ca

N `^ O O
N a- w v
cz .^
O 1 1 1 0

4-
4-

O
U

^ O
O O V—

Cn

^

—

L.^
CT

(ll

^

Cll

>

N
^

L

^4-

•^

Q
o
j

p

C6
U

Q
O

U
-

(ll

°

O
U

Q

_^

N

o
cn

N

O
.^..r̂

Cll

U

cu

1 I I I I I p 1

U

•



N

m
cv

4-a

E

_

O

L

_
U
O

O

a^
Y

O

i

N

cn

N
U

U)

E

O
0

C/)

lQ)
T

Q)

N

L
4-1

O
Ca

O

EL
0

U)
N

OL
a-

N7
Q
U

Ilk

w

J

O

O
E

V

U
O

W
Ei
i

O

caL
F-

a

O

L

O
U

OL

L
O

O ^
U

O ^_

O ^
CUL

W

L (n

cn ca

w cn

c
O

a--+	 a--'

E Q^Fz
N O

-{--+U

O,
N

a--+
a-j
C U

(1) O

C
O OU Q
C ^
O U)

coO
7
U) O

N

O ^

C6

'̂
 

o
V )

N X

co w

i

cn

N

O

O

U
O

'

o
V J

O

O
U

O
O

^ Q
C	 U)

i
U

cn

U ^

N
O U
^ O

Q^

E
Q)	 cn

cn

^ U
cnO

U	 4-1

O
O 

WO 
Q

N E

^	 ate1
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