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THE IMPORTANCE OF SPACE PROJECTS

TO THE DEVELOPT'{ENT OF THE

AUSTRALIAN SOFTWARE INDUSTRY

N D  B i r re l l * P Nor r is t

Srumary:  I t  is  argued that  Austra l iars involvement  in
the p lanning and execut ion of  space pro jects wi l l
provide a considerable impetus to the development of
t he  na t i ona l  so f twa re  i ndus t r y .  Log i ca rs  e rye r i ence
in space pro jects in  Europe is  used to prov ide
examples.
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THE AUSTRALIAN SOFTWARE INDUSTRY

I t  is  the considerat ion of  many that  sof tware provides
one of  the keys to the future industr ia l  develot rment
of  Austra l ia .  Whi te i t  is  becoming increasingly
di f f icu l t  for  Austra l ia  to compete in  convent ional
manufactur ing industr ies wi th the cheaper Iabour of
developing countr ies,  there is  an enol lnous potent ia l
for  export  earn ings in  the h ighly  sk i l l -ed indigeneous
sof tware communi ty .  I t  is  not  the purpose of  th is
paper to present  an argument  for  th is  case but  rather
to argue that  a s t rong Austra l ian space industry  wi l l
prov ide a great  boost  to  the development  and the
compet i t iveness of  the Austra l ian sof tware industry .
That  th is  is  the case in the Uni ted States where the
space and sof tware industr ies have been developing
hand- in-hand for  about  25 years is  undeniable.  A
closer  para l le l  to  what  is  possib le in  Austra l ia  can
be drawn f rom Europe where the space industry  has only
come into i ts  own in the past  ten years or  so and is  a
considerable st imulus to the European sof tware
industry. Logica in Europe has been invo,lved in space
sof tware f rom an ear ly  date and much can be learnt
f rom i ts  exper ience.

SOFTWARE IN SPACE

The benef i ts  Lo the sof tware industry  of  space
projects must  be seen in the context  of  the rapid ly
growing importance of  sof tv tare to those pro jects.
Sof tware has come to p lay a cruc ia l  ro le in  space
main ly  due to three t rends:

-  The pro l i ferat ion of  microprocessors onboard
sate l l i tes means that  the sof tware res ident
w i th in  t hose  m ic ros  i s  ca l l ed  upon  to  p rov ide
funct ional i ty  which previously  would have been
suppl ied by hard-wired e lect ronics.

-  The ground segroent  is  more and more recognised as
the par t  of  the space programme which ensures
that  the user  cornmuni ty  obta ins the benef i ts
avai lable f rom the space segment .  Extension of
the user  communi ty  to incLude 'non-spacer members
ca l l s  f o r  g round  fac i l i t i es  wh i ch  a re  respons i ve
to thei r  needs,  and th is  is  increasingly  achieved
by having sof tware provide a 'user  f r iendly l
i n te r face .
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-  Csnputer  s imulat ion p lays an increasing ro le in

the develogrment  phase of  space pro jects.  .  The
cost  ef fect iveness of  computer  s imulat ion
cont inues to increase re lat ive to a l ternat ive
design ver i f icat ion techniques such as
breadboarding,  prototyping,  etc .  Sof tware is  the
key e lement  in  ensur ing the in tegr i ty  of  the
s imulat ion.

These t rends point  to  the in f i t t ra t ion of  sof tware
ski l ls  in to the systern level  of  space pro jects.  The
three miss ion areas l is ted above -  onboard
funct ional i ty ,  end-user  serv ice and design s imulat ion
- can onJ.y be undertaken by personnel who understand
the miss ion goals and constra ints .  The management of
space pro jects must  adapt  to these t rend in two ways!

-  The pro ject  systern engineer ing team must  be
ski l led in  sof tware techniques.

-  The contractors chosen to carry out  the sof tware
tasks ident i f ied above must  be conversant  wi th
m iss ion  ob jec t i ves .  On l y  i n  t h i s  way  can  they
real is t ica l ly  undertake to del iver  sof tware
meet ing the funct ional  requi rements of  the
m i  s s i o n .

The key ro le p layed by sof tware in  current  and p lanned
space pro jects cal ls  for  the use of  pro ject  and
qual i ty  contro l  techniques as for  space hardware.  The
sof tware contractors must  in  turn be qual i f ied to
implement  those techniques.

BENEFITS TO THE SOFT!{ARE INDUSTRY

Space sector  pro jects are of  par t icu lar  importance to
the sof tware industry  because of  the need to use
advanced techniques and tools .  In  general  terms that
need stems f rom:

-  h igh re l iab i l i ty  and faul t  to lerance of  onboard
sof tware due to the inaccessib i l i ty  of  sate l l i tes
af ter  launch

- constra ints  on mass and power in  orb i t  which lead
to the need for  very ef f ic ient  usage of  the
onboard computer hardware by its software, both
in terms of  memory capaci ty  and processing power

-  a coro l lary of  the previous i ten whereby the
tendency to use non-standard onboard computer
hard.ware reguires software devlotrment without a
fuI I  range of  support  sof tware

S28AAO

?he s.
acftu.
been '
appl i
r e l i a
techn,
bf, re
radia
proje,
sPace
devel '

?he cr
iadus
regu l .
Fotrev,
demant
by spi
Sof tri
d i  f  f e :
f  i  nas r
Coepat
f,or cr
and hr
c$rpul
Pro9r.
a s  d i t
te lec<

Scse r
the f<

S28AAC



,:
:.
.j:
aa
i
t

?
*:fr:
*

&

?.43
-  the use of  computer  s imulat ion in  the design

phase  ca l l i ng  f o r  con f i dence  i n  t he  i n teg r l t y  o f
the s imulat ion sof tware

-  the complex pro ject  team structure which is
typ ical  of  many space pro jects,  resul t ing in  the
sof tware contractor  having in ter faces wi th many
organisat ions and subsysterns

-  t he  need  fo r  t he  sa te l l i t e  t o  wo rk  f i r s l  t ime ,
un l i ke  ( say1  m iss i l e  o r  a i r c ra f t  m iss ions  where
several  prototypes are f i rs t  constructed and
f l own .

The sof tware,  the associated sk i l ls  and the support ing
sof tware engineer ing techniques and tools  which-  have
been developed for  space pro jects have found
appl- icat ion in  many other  sectors because of  th is
re l i ance  on  h igh  re l i ab i l i t y  and  l ead ing -edge
technology.  Unl ike hardware,  sof tware is  unaf fected
by weight lessness,  thermal  ext remes,  vacuun and
radiat ion.  Spin-of fs  to other  sectors f rom space
projects has therefore proved much more feasib le for
space software than for the rnuch larger space hardware
develoSxnents.

The constra ints  imposed on sof tware by the space
industry  are obviously  d i rect ly  comparable wi tn tne
reguirernents of  cer ta in other  sectors such as defence.
I lowever,  the success of  numerous other  industr ies
demands sof tware at t r ibutes s imi lar  to  those requi red
by space pro jects.  For  example,  the re l iab i f i ty  of
sof tware in  the f inancia l  sector  can mean the
di f ference between ef f ic ient  operat ions and huge
f i nanc ia l  l osses .  The  e f f i c i en t  p roduc t i on  o f
compact ,  h igh funct ional i ty  microprocessor  sof tware
for  consumer i tems can be cruc ia l  to  the f ina l  cost
and hence cornpet i t ive posi t ion of  the i tems.  Just  as
computer simulation saves time and money in space
prograf imes i t  can prevent  enormous waste in  pro jects
as  d i ve rse  as  des ign ing  nev  ca rs  and  p lann ing  new
telecommunicat ion s systems.

Sqne examples f rom Logicars exper ience are g iven in
the fo l lowi-ng sect ion.
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SPACE SPIN-OFFS AT LOGICA

togica has had some involvement in the European space
indus t r y  s i nce  the  m id -70 rs .  S ince  1979  a  sys temt t i c
concentrated ef for t  has taken p lace to bui ld  up
tog i ca rs  space  bus iness  i n  l i ne  w i t h  t he  deve lopmen t
of  the European space industry .  The resul t ing staf f
and  revenue  g row th  i n  Log i ca ' s  d i v i s i on  spec ia l i s i ng
in space pro jects is  as fo l lows:

YEAR
STAFF
$u

7 9  8 0  8 1  8 2  8 3  8 4
5 I0 25 40 75 L25

0 . 3  0 . 8  1 . 9  3 . 2  5 . 3  6 . 4

Al l  the staf f  are univers i ty  graduates,  a large
proport ion of  whom are recru i ted d i rect ly  f rom
univers i ty  and are t ra ined by Logica.  Their  sk i l ls
cover  a wide range of  areas many of  which f ind d i rect
or  ind i rect  appJ, icat ion outs ide of  the space industry
as can be i l lust rated by some examples.

Looking f i rs t  a t  space sc ience pro jects,  a lmost  every
involvement  by Logica in  such act iv i t ies has led to
commercia l  benef i ts  in  other  areas.  Four examples
foI low.

-  GIOTTO (Hal leyrs Ccmet)

Logica evaluated and simulated the Reed-Solomon error
correct ion coding uni ts  being developed by Laben
(I ta1y)  under contract  to  Br i t ish Aerospace and later
to  t he  Eu ropean  Space  Agency ts  (ESArs )  ESTEC
es tab l i shmen t .  S ince  tha t  gu i t e  sma l1  ac t i v i t y ,
develogment  work has cont inued and several  consul tancy
and in-house design contract  for  data coding systems
based on the Reed-Solomon approach have been
undertaken.

- EIPPARCOS (Astrcmetry)

Under contract  to  l ' la t ra (France)  Logica designed,
developed and operated a sof tware s imulat ion of  the
miss ion per formance of  the Hipparcos space and ground
sys ten .  Th i s  expe r i ence  l ed  t o  Log i ca rs  se lec t i on  by
another  c l ient ,  not  re lated to l {at ra or  the Hipparcos
project ,  to  develop s imul-at ion sof tware for  advanced
m i s s i o n s .
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- IUE (Ul t ra-v io let  spectrmetry)

The ESOC establ ishment  of  ESA contracted Logica to
develop and enhance the image processing sof tware at
the IUE Vi l la f ranca ground stat ion.  Upon complet ion
of  tbat  pro ject  Logica in i t ia ted an in-house R & D
programme which 1ed to several  image processing
products and pro jects.  The TUE exper ience was cruc ia l
i n  con f i rm ing  Log i ca t s  recogn i t i on  t ha t  ex i s t i ng  image
processing systens had ser ious f laws and l in i ta t ions.
f n  add i t i on ,  i t  he lped  to  c l a r i f y  a  number  o f
t echn i ca l  dec i s i ons  du r i ng  the  des ign  o f  Log i ca rs
propr ietary INSIGHT image processing package.  INSIGHT
is now being used by c l ients in  the communicat ions,
medical  and defence sectors as weLl  as for  space
app l i ca t i ons .

SARSAT/COPAS (Earth segnent)

Logica is  developing the sof tware at  the ESOC contro l
cen t re  f o r  seve ra l  sc ien t i f i c  m iss ions .  Th i s
exper ience has been fundamental  in  a l lowi .ng the
develogxnent  by Logica of  a number of  ground processing
systems such as the UK Local  User Terminal  for  the
SARSAT/COSPAS search and rescue miss ion.

The  sp in -o f f  f r om non -sc ien t i f i c  space  m iss ions  a re
jus t  as  impress i ve  as  f o r  t he  sc ien t i f i c  ones .  The
fo l lowing are just  a few examples:

-  One of  our  current  appl icat ions of  the concept  of
Expert  Systems is  to an ear th observat ion space
miss ion.  The sof tware developed by Logica for
that  appl icat ion is  now being used for  non-space
app l i ca t i ons  o f  t h i s  a r t i f i c i a l  i n te l l i gence
concep t .

-  Logica developed a data encrypt ion system for  the
wideband sate l l i te  network establ ished dur ing the
Pro jec t  Un i ve rse  exe rc i se  i n  t he  UK .  The  sys tem
is based upon the UK DES standard and uses the
RDA publ ic  key cryptography approach for  key
management.  This  e><per ience has led to contracts
for  data encrypt ion consul tancy and
implementat ion,  par t icu lar ly  in  the banking
sec to r .

-  The management of  space sof tware pro jects has
been  a  power fu l  t r a i n i ng  g round  fo r  Log i ca ' s
managers.  The l , tanaging Director  of  our  UK
company and several  of  h is  Business Iv lanagers have
gained exper ience on mul t i -  nat ional  space
so f twa re  p ro jec t s .
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ESTEC chose Logica to develop a software
engineer ing tool  to  ass is t  wi th the acceptance
phase of software procurement. The eUAy package,
as i t  is  ca l led,  analyses FORTRAN programs for-
conformance to standards and test coverage
requirernents.  QUAY is  now beinq marketed
general ly ,  and is  being consideied.  by non-space
cl ients in  the defence,  energy,  research and
c i v i l  eng inee r i ng  sec to rs .

CONCLUSION

The benef i ts  to  the European sof t r*are industry  of  the
European space programme are indicative of what could
be achieved in Austra l ia  i f  a  heal thy space industry
were establ ished.  Pr inc ipal  amongst  these perceived
benef i ts  is  the prospect  of  employing and d lveloping
the large pool  of  technical  ta lenl  both a l ready
exist ing in  the Austra l ian sorkforce and being-  t ra ined
wi th in the educat ion system and turn ing th is  la lent  to
establ ish ing a st rong compet i t ive edge for  Austra l ia
in the wor ld sof tware market .

togica in  Austra l ia  is  wel l  prepared to contr ibute to
th is  benef ic ia l  process by provid ing technology
transfer frorn its Europeai involvern6nt in .p"6-.
p ro jec t s .
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