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‘1’l)c opcra[iolls  l:n:linrcring 1 Al) (01; 1,) a t
.JI’l, l)as dcvc]opcd a sof(warc arcllitcc(urc
based on an in[cp,ratcd too]ki( approach for
silllplifyinp, and aLltomatillp} mission
opcratiol~s  [asks. ‘1’hc toolkit approach is
based on building, adaptab]c,  reusable
fyaphical too]s that arcjtltcgra[c.d through a
combination of librarim, scripts, and systcln  -
lcvc] user jn[crfam  shcl]s. ‘1’hc graphical
inlcrfacc SIN1lS arc dcsignc.d (ointcgralc  and
visually gujdc a user [hmugh the comp]cx
stc]~s  jjl an operations proczss. ‘l’lIcy JmJvidc
a {Iscr wj[h an jnlcgratd  systcm-lcvc]  picture
o f  an ovcral]  procms,  dcfinin~ llm rcquird
inpllls  an(i possjblc  outpu[s throug,  h
i[ltcl:lcti~~coll-scrcc.11  ~raphics.

‘1’hc 01:1,  has (lcvclopcd tllc Sof[wal’c  f o r
Imi]dinp, these l>r(~ccss-olic~ltc(l  graphical user
intcrfacc  (GUI) shcl]s. ‘1’hc O]il, Shcl]
dcvclopmcnt  sys[cm ([)1;1, S h e l l )  js fin
cxtcnsim of .lI’1,’s Widget Cmition  l,itmiry
(WC].). ‘I’llc C)lil. Sl]clls  yslcll]c alll>ctlsc{l
[0 c:isily  bujlcl  user  intcrfiicm for nlnning
colllp]cx  prc)ccsscs,  :ipplications  with
cxtcnsivc collllll:ill(l-lillc intcrFdccs,  atld tool-
jn[cp,r:ition  t:isks, ‘1’hc jntcrfam sld]s displ:iy
ti l(~gic:il  pmccss  flow using  :irrows iind box
plraphics.  ‘i’tIcy also :illow a user to SCICC[
w]lich oLItpu[ prodLicts  arc desired find which
jnpl]t sourcm  :irc ncc.dd,  climin:itins  t h e
ncd [0 know w]lich progr:im and j(s
assocja(cd  command-line par:imctcrs  must h
cxccutcd in ctich case.. ‘J’hc shc.l]s h:ivc also
])rovcd val~l:iblc  for usc as operations training
tools bmiusc  of tllc 01 i] . Shcl] hypcllcx(  llclp

c])~’ilol)])]c.]]t.

‘1’hc 01;1,  too lk i t  :ipproach js p,uidcd b y
scvcr:il princip]cs,  inclu(iing  the usc of ASC~l 1

text  f i le  j]]tcrf:iccs with a multi  ]nission
forinat,  l’cr] scrjl)ts f o r  Illissi[)[l-s]>ccific
adapt: ition code, :iIId pmfwINs [h:it jncludc  [i
simJJlc comm:ind-line jlltcrf;icc  for b:itch
lnodc proccssjngl. l’rojccts can :id:ipt  t})c
intcrfam  shells by simp]c chanp,cs  to the
rcsourcc. configuration file. ‘1’his approach
1):{s al]owcd (1IC dcvclop  Il)c Ilt () f
sophis[ic:i[cd, automated software sys[cms
that arc easy, clmtp, ad fast to build.

‘1’his p:ipcr will discuss our toolkit approach
and tlic 01{1. Shcl] jntcrfi[icc  bujldcr  jn (hc
context of :i real opcratims  prmcss  cx:imp]c.
‘1’}]c p;ipcr wjll (ijscuss t h e  dcsjga  and
illl]>lcIllcI]t:ttjo~l  of :i IJlysscs  t o o l k i t  for
gc.ncr:iting  the missjon scqucncc of events.
‘1’hc Scqilcncc of livcnts (icncratioll  (Sli(i)
sys[cm provjdcs  :in :idaptablc  multi missjon
too]ki(  for pmduci[lg a time-ordered listinx
:itld [imcljnc displziy of sp;iccmift commands,
st:i[c cll:ingcs,  :ind required ground  actjvjtjcs.
“J’hc mul(imissjon  S1 K; mftw:irc  is c:isily
:id:iptcd  and 01 H. Shell templates arc built  to
mcc.t djffcrcnt  mission rcquircimnts. ‘1’hc

S1 K; systcm was adaptccl  jn a unique way for
the IJlysscs  mission  since the spacccxaft  dms
:ill  commanding jn rc:il time. ‘J’hc lJlysscs
SfiG toolkit :il]ows a user [0 illtcr:ictjvcly
build commands  on a tjmclinc  disp]:iy  ill
spacecraft event (jmc and then the systcm
autmna[ic;  il]y dcrjvcs  required ground  events,
builds a missiol] scqiicncc  of cvcats  listinp,,
:ind o u t p u t s  a  sp:icc  fljght  opcr:itions
scllcdLl  IC.

IN’1’R[)I  )IJ(:’1’1ON

‘1’hc Opcr;itions llng,inccrinp,  1 .ab (01[1.) at
.1I’1, ll:is  dcvclopcd a generic set of tools for
Scqucncc of livcnts (icncratioll  (S1 Xi) th:it
h:ivc been adapted to m:iny of the current



flight pro.jccts. ‘1’hc IOo]kit  inc]lldcs  wlIa[- 01 scrvrrs [0 CIIIEIKC (Ilc I’cI1 JaII:,LI:Igc  which
yell- SCC-l S-W]l; l[-y(>ll-~C( (W YSIWYG) is used [0 gcncratc [k S]iG products, and a
cdi{ors for lhc Scqucncc  of  livcnts (SO}i), llscl-cc~rlfi~,l]r:ll)lc  Sraphica] u s e r  in(crfacc
Space l;]ig,ht Oimra(ions Schululc  (S1(OS), (GIJl)toc ol]t]c)ltl]  cSl; [il)roccss. Allofthc
aid lkcp:fpacc:Nct  ,sC.hC.dll]C.  (I) SNS), a SC.t $1 K itmv’faces arc lcxt filc:s.
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pro~rams  t h a t  (ii~play,  c(ii~ filter,  an[i
rc.forlilal t h e  s] {G pro(illd  s, but (io not
i]ltcrprct  tbc data. “l%c fxiitors  a r c  X
Windows / llNIX  programs written in C.
‘1’hc same c(iitors  am usui by all pmjccts.
Rather than writing MSIX)S  or h4acihtosll
vcwions of tbc c.[iitors, wc cxpml fiics that
JHay h rwi with most MSIX)S or Macintosil
toois.

‘1’im S1 K proms for most missions is (0 tak
the Spaccmft Scqllmcc file, the IXXp SJMCC
Network (1 XN)  aiiocaticms  an(i view pcrimis
files, anti the li~ht time file, an(i gcncmtc the.
sol;, Sl~OS, an(i I)SN kcywor(i  f i l e s .
Silnilly, SljG intcg)ratcs  the spacmrafl  an(i

‘1’hc cxiitors  arc ficncric Object-oric])tc(i .goun(i  schcxiulcs in to a unit. ‘J’hc spacecraft
scqucncc  file is gcncrateci  far in a(ivancc,
(iocs not inclu(ic vmi time comman(is, an(i is
often bascxi cm out-of-(iatc  I)SN allocations.
‘J”hc SOIi, S10S, and I)SN kcywor(is files
w i l l  contain 11)01’C a c c u r a t e ~1”01111 (i

information, an(i arc usc(i by the Mission
Control  ‘1’cam ami [hc Spacecraft ‘1’cams (0
schcxiulc grounci activities, III a(iciition all
Sli,G products usc groun~i  Iimcs for both
grm(l aIl(i Spacccl”af(  Cvcnts.

Wc chose to wri(c our gcmrating,  software in
I’m’] since it is a very powerful intcrprc.tc.d
language (icsignui for processing text film.
Wc aiso (ii(i not w a n t  t o  w r i t e  a  ncw
languap,c. Simc  [k (iclivcrcxi  cxccutablc.  is



ill S(l tllC.  SOLI1’CC  L’odC.,  it is lC;lSOl)abl~ C.tlS~ f[)l

IIlc h4issioll  (~ontm]  ‘1’call~ [0 nlain [ain Ihc
Sli(i  :ldi\j)(;\ti OI1. 1’CI’1 h a s  o n l y  t w o
clcnlcn[ary  data types: s[rings and floating,
point nulnbcrsj so additional servers were
writlcn  in C to manip~lla(c  triggers, timc-
dc]xndca[  stak variables, time conversions,
an(i spamcraf[  command string proccssin?,.
‘1 ‘hc parent l’cr] script incluk a l’crl library
[Ilat auloma[ica]ly  s(ar[s up [hc server process
a n d  sets llp a collllllllllic:t[iolls”  c h a n n e l
hctwccl] Ihcparcnt  l’crl script allcltllcscrvcr
sillli121ft c)(llcI <clllotcl’  locc(lL]l”c(;:lll  (1<}’[;)
mccllanism. ‘1’hc server func[ions arc then
invoked  with simp]c l)cr] fundioa  calls. JI is
possib]c to compi]c ncw functions dircct]y
ill[o [hc l’cr] language, but (I1c server model
was chosen since jt simp]ifics con fiSuratioll
managc]mn[  on lhc operations workstations,
a new version of l’cr] may bc iastallcxl
withou(  lmvjn~tol  ink in any SIYG code, ad
ill fact, thcscrvcrs  arc not even tied tol’cr].

‘1’hc final com]mmn( of (bc S1 K; toolkit is the
Olil,  Shell.  ‘I’llis js:lllscl”c  c)llfl~,lll”a~~]cC  ;LJ]
that lets the uscrga[hcr  input  files, specify
olltpllt  files, an(i sclcctivcly  run Jmrlions of
the ~,cmmtjng  process and the S)iG editors.
01 i], Shells have been bui]t for sc.vcral
pl’oje.cts’ SIX; pmcmscs

‘I’lll; olil. slllil.1,

‘I’hc Olil, Shell is:\ cc)lll]>ilc(l]  lrc)~,l:tlllt> asc.cl
0]1 lhc X1 1 rclcasc5 windowing systcm,  lhc
X toolkit (Xt), the. Motif Widget SC.{, and
l)avid Smyth’s Widget Creation library
(Wcl) [l]. ‘lllcil  ltclltw:  (stc~]> rc)vi(lc:~sllcll
tl]at  would allow the user to enter lJNIX
conl Il]an(ls  wi th  parameters  from a sjmplc
h40tifintcrfacc.  ‘I’llcilltclfacci  sco~lfigllr:ll~lc
by (hc uscrby  lnodifyjng  the rcsourcc file.
Scvcra] copies (which should in fact k lil~ks)
oftlmcompikxl  program IIl:lytlc:iv:til:it>lcoll
the.sys[cm. ‘J’llc:l]l]>c.:llallcco  ftllcscsllcllsis
dc.tc.rmincxi by the programts name an(l  its
col”]cs])ol)(lill  grcsollrccfilc.  Sinccthcuscris
cncouragcxl  to modify the resource file., aad
Cl”catc  one’s OWI1 Shcl]s or Cnhaf)ccmcnts to
cxis(ing  shells, some knowlcxlgc  of Motif
wid~, cts and the rc.source database js
prcrcquisitc.

I;IOII1 a  uscts lx’rspcc(ivc,  [he 01[1, Shcl]
consis[s of a series of push buttons, (cxt
Cntl’y  al’cas, and togg]c  buttons arranged on a
work area  or  cent  I”ol pal)cl (One  01’  I11OK

h40tif  drawing areas). I)rcssinS  onc of tllc
push buttons  C:lLISCS  a  lJNIX  ])1’()~1’:11)1 to

cxccutc. ‘1’l]is]~rc~~,l:illl  lll:lyt>c:\llCJtl]  cl’h40tif
application or a script wittlout  a p,rapl)ical
user interface. ‘1’hcwork  arc.apmvidcs  text
CIlt J’y:ll’C:lS fol’tl)cL lscI’tocl  llcI’co Il)ll121tl(l line
:N’F,llll]cll(s fol” thC ])lof!,l’am. ‘1’o,@C  bu t tons
corlcspond tol JN)X co]tlmatd lincop(  ions.

IIc]ow [hc pane] is a scro]linp, message area
which displays atly output  Incssag,  cs from the
executing prop,taTn orscrjpt.  in addition, tk
actual  lJNIXcon)mand  crca(cd  frolnthcjmsh
bllt(orl, tex t ,  and togg]c  b u t t o n s  m a y
optionally bc disp]aycd  hc.rc. If a tcx( widget
is used for file in]mt, it wjll ~cncral]y  have a
S e l e c t  and an lidi[ push -but(on l o c a t e d
ncal”by. ‘1’hc 01;1 . Shcl] dcm  not Ilcc!(l to
open any user files, llo~vcvcr  tllc l]scr may
wish to bmwsc. throuF, h the file Ilicrarchy
wit]] the Motif l~ilc Sclcctim l)ialop,.

‘1’0 MC the l;ilc Sclcxtion  ])ialog, choose the
Select button near tbc file text that you want,
and the l;ilc Selection l>ialop, will a])pcar.
‘]’hc OK button will cause tbc sclcctd  file
name to bc copic(l  to the text retry area in the
control  pane]  that  las t  had focus. YOU can
focus OH a  t e x t  wi(lgct  ( m o v e  t h e  III()[ISC
cursor  over tlm text wiclgct, and press the lcf[
mo[isc bul[on)  and then hit the OK button.
Unlike. other Motif programs wrjttcn in the
01;1 + this l~ilc Sclcdim  l)ialog, is non-mortal.
Yw may leave it up while. you work with tbc
main window. ‘J’hc O K  bUt[[)Jl  d[xX  IIOt
unmanag,c  the dialog, so you can use it to fill
fi]cnalncs into several text widgets. ‘J’hc
{~atml  button  will remove. the. dialog. ‘1’hc.
IIclj) button  will display help text for this
d i al og,.

‘J’hc lidjt but[ons will bring, up an editor,
which the user may C}1OOSC in tbc rcsourcc
file, to view the file spccificd  by the contents
o f  tllc currcnt]y sclcctcd tcx[ wicl~ct.  ‘1’hc
1 ixit but(on wjll cause the shell to lcrlninatc.

“J’hc shell also includes  a IIclp button wl)ieh
is user configurable, “1’his will pop up a
sin~le  pane of help text. It js intended that



III(! (Icsigllcl”  01 :11) 01 ;I / Sllcll  also al(actl  llclp tlC]]J 011:1 llllSh bll[[OIl  Wi[tlOllt  :lC[i V:l[ill~  [tlC
(0 cacb wid~ct  in the work area. You may bllt[{)ll, lllO\’C  [tlC IIIOIISC CII1’SO1’ off []lC button
obtain  bclp Gn any butlon  or text field in [Ii; until  the button no longer  a p p e a r s  to bc
work area by sclcctins  that objcc[  and  (tmn prcssd.  Yml m a y  ttlcl) I’C1(XISC  [11(2  lllollsc!
pressing tbc I IcI]) key. ‘]’bC  dCfall]t  ]]C]]J ky button  withou( my  activation.
folhdotif:~  l~]~lic:itiollist  l~cl;l”  key. ‘I’o obtain

I c,!, !.. <! c  1,,,,,,  (-r,,, t.,,! 1.J-..-.—..—— _______ . . . . . -’y”-” “~.. ..”  - —..”~ 1:

W’mW,  g Din.=  A80t,8cfilor.c!  ~,vir,lk  3.  Oldc.T,,o

S.ql,cnce  ID:  [e,;;, /. ..:1 Cill,l,,lwd  lahlc:  + “ ’ ’ ’ ”
OPk,ase  1

=
Initial  SIC  SLate  fllc:

I&c:l  P:l  EE@kw:l

NAVligtllllrlm!  IIIC:

E@ pJ pltf=me.,l,  ]— . . .—.  .. ——.  ———

S[Q Sequwce  01 Events  I lk?:

~’~]~][j~~;e~~~~’]  n’’~’.’’’’’’w”c’  ~~””’t=~~~;~~;~-i

G1’uLltld lnggcrs  IIICS:

~jPL]~L]~fij9~m~.C  rourdE,arsor  ~y:;;~d~

D Ger,er  ate  DSN  Ke+ordt ~d:tq  ~r7i-Dti]

~q ~li”Detiiii-F,q  ~,;r!t”i:,  F,,e]  ~+ ~q

xtcutlng  Ground  expar,  sIon:
rowam:  gr our,d.  exr>
ersion:  E3. o
rested: Har,  23, 1994- 21:5EIP$I
.M W State f i l e :  eJ05dd.  sta L-se
nput  S / C  trlgg,er  file:  eJ05dd.  trl$j sc
.P.t  ‘TfI(F  state  f i le :  /hOme/t,or  se/kevi  n/E3.  O/de. o/eJ5  9a. stat-al
nput  STflLf  triggm  file:  /h.oe/F,or  se/ke.  i”/E3.  O/de. o/eJ5  9a. tri9 al

WUL  119t,t  time  file:  /hO.e/},or  se/kevi  n/E3.  Olde.o/data/ltf  /l!tlme.  gll
.P. t S/1  SOE f i l e :  eJ05dd.  soe  sc
UtFUt  fUll  S O L  f]lc:  eJO!dd.  soe
OE  Init!allzatl  or, File . /home/l, orse/kevin/E3 .O/tbl/soe. defaults
OE Ground Expansion Table  = /t,ome/hor  se/keoln/[  3. O/tbl/soe.  grour,d.  tak,le
er91”9  ar,d reading state  files . . .
er91n9  and read!ng  trigger files . . .
e“erating  DSN tracking and .r,lknk  states.
racking  s t a t i o n s :  DSS1?  Dss14  DSS42  DSS43  DSSL3
cneratlng  tr iggers for 5/C state chmges.

l;igurc2.  C;alilc[)  S’J’Al,l;  Sl)cll

W(3, a] lows you 10 define (I)c wid~,ct  tree for rcsourcc file. ‘1’hc most imlmrtant  of these is
an iipplicaticm in the rcsourm  file using  ncw
l’csotlrcc  IIamcs Sllcll a s  Wc(h’catc.  allct
wc~:hilclrc.  n. in addition, callbacks arc.
provided that set re.sources, IIlanasc and
Unmanagc!  Widgets, 1’111) al) Cxtcrnal program
and exit.

‘I’bcOl;  l, Sllcll isa very sill)lllca~>JJlicaticJ1l
buill  0]1 WC],  [2]. 11 is basically about  tcn
c:illl>:ick  ]~locc(illlcswl~  icl~ may bcuscd  inthc

Cmd[:ll  (tbc c o m m a n d  ;allback).  ‘1’his
calltxick  cxccutc.s  its text siring argument,
1 ‘or cxamp]c,  you cmlcl crc.atc a push buttm
tocxccutctbcU  NIX ]SCOIlllllalld  as fo]]ows:

(lclllo*lsl’t).  w’cc:Ic:ltc:  xlnl’llsbllut(on
(lctllc~*:lsl)ll.l:  \llclStriil~,: Show ]iilcs
(lc)~~c)*lsI’[~  .:ictiv:itcC;allb;ick:  CmdCll(ls)



A  sin)plc  coI))maIId  l i k e  ttlis cOU1(I bc
cxccu(cd  wilt) WC:],  a l o n e .  ‘1’IIc 01;1.  S h e l l
pcr]nits onc (0 access text widgcls,  togg]c
widp,cls, and option menus, and pass tlmsc in
(’111(1(:11. 1 ;01” Cxmnplc, if dclnorl’og  is a
tog~lc b u t t o n ,  tllcn  $(lcmo’rop,[-1”]  11:1s  t h e
vail  Ic in the brackets if the togf,lc button  is
lruc,  :tnd i s  t h e  cmp(y strin~ if fa]sc.
1 ,ikcwisc,  tllc  value of a text widp,d  is jl)st the
text that the llsc!r Cntcl”ccl.

Another very useful  callback is the I’&LIsCll
which is usd to spcxify the directory filter
strins  II SC(I  wi[h the. l:ilc Selection 110X, A
l;oclls(:ll is Ilscd with each text wid~,ct  tl):t(  is
used to contain input file nalncs.

IIcsidcs the mourcc  file, two other film arc
Usrxl by the 01 H , Shc]l . ‘J’bcsc arc a dlnwin~
file, that place.s simple, X 11 primitives (not
widg,cts)  in the drawing area, ‘1’llis has bc.cn
used to s,ivc the 01;]. She] 1 the filumarance  of

Outpll( f’IoIll the child promsscs  is scn( to the
scrolling  Incssngc area bc]ow the work area.
ID dddition, t h e r e  :irc solnc spccia] t e x t
]ncssaflcs  that the child can send back which
set rcsourccs  iIl the 01 i], Shc]l.

in a(idition  to SliG, wc have usd (1N2 01;1,
Shd  I for many o(hcr functions in operations.
‘J’hcsc inc.ludc  training, gcncrafinp,  database
queries, and runninf,  a colnmand  colnpilcr.

SoInc  wlvw)t;lp,cs of using, the 01 l], Shc]l arc:

● It scfpar:ttcs  the computing engine from
the GUI, thus simplifying tc.sting of the
compu(ing engine.

● ’ All functions lnav bc. run with or without
a flow Cl]:lr[.  ‘J’hc other file is Ill; idp file.

.
a (ill].

l;igurc  3. lJlysscs SliG Shell



‘] ’C:N1lS, :Il)d ttlC (]] YSSCS sJ):lCCCI’:lf[  ‘] ’C:III) fol”

Ill ,YSSl\S SIXi their enthllsiasl)l  and sLlppori.

WC h a v e  rcccmtly adaplccl tllc s] K; Sof(warc Rl; lI’J; l<li NC:l; S
for ~Jlysscs. ‘1’hc lJlysscs lnission  i s
c o n s i d e r a b l e  diffcrcnl  f rom ll)c o ther  1 . ‘1’hc. Wid~ct  Creation 1.ibrary,  l)avid  li.
IIlissiot]s in (I)at [hc prjmary command mode Smyth, Scpkmbcx’, 1991.
i s  mat tilnc.. ‘1’hus WC. do not  have  a
spacmraf[  scqucncc i’ilc as an input [0 S1 Ki. 2 .  01;1 , Shcl] Prog]”ammcrs’ :ind (Jscrs’
WC inlmduccd  a  ncw gmphical  docu]ncn[ (iuidc,  Kevin J. h4i11cr,  October, 1993.
called tllc ‘1’imclinc.  which contains the. I)SN
allocation, vjcw periods, and commaIld
windows translated into spacecraft time.
‘1’l~is  is P,c.I]cr[\tcd  fronl the. l)SN allocations
and view periods files, and ttm ]if, ht lilnc file.
‘1’hc S1 K; OpcIaloI  lhcn  uses (hcsc tin)cs to

sclIccILllc the. spacccmft, ‘1’ypical  ac t iv i t ies
schcd Lllcd include: records and playbacks,
(C]cmctry I) 10(1 C Changes and lllancuvcrs.
Sillc.c tl]c. S1 ‘OS c.ditor is a genera] purpose
[imclinc cdi(or, it is also [Isc(l to edit  the
‘J’i]l]c]inc  do~uln~nt. ‘1’}IC SJ):lCCCI~ft

iilforlllation  is then cxtractcxl an(l  put into a
file that roLlgllly  corrcspmds  to the spacccraf[
scq LIcncc  file fm. o[hc.r  missions.

1 ‘mm this point  on, [J] ysscs S11[; rcscmblcs
Sl;[i for tt]c c)thcr J]’], p r o j e c t s . ‘J’hc
tclmnctry state of tt)c spacecraft js cxtradcd
fro]]] the scqucncc fi lc. ‘1’l]C ~round events
arc gcncratcd  for Ihc beginning and cn(l of
each track, the IXSN configuration]], spacccraf(
tclcmclry sta(c changes, atld o(hcr significant
ac[ivj[ics.  “l-his information is then used to
Cl”CatC  t h e  s~)]i, S];c)s,  and l)SN  kC.yWOl’d

film.

lJlysscs S1 Ki was the first pl:ojcd  where the
S1;OS editor was used to input  data (hat
would  ttlC1l bC JXISSC(t  011 tO OthC~ ]M’OCCSSCS.

‘1’hc  S1;OS ditor has functioned WC]], and it
Wils C a s y  to Cxtl’act (Iata f r o m  t h e  sl~os
I’ccor(ls.

A(:KNC)WI,l il)GMliN’1’S

‘1’i~is work was ctol~c  at the Jet l’ropLllsion
1 ,al)ol’atoly, C a l i f o r n i a  lnstitutc  o f
“1’cchllology, Uncicr a contract fl”oln  (hc
National Acronau[jcs and Space
A(lll~i~~istr:itiol~. Wc w o u l d  like t o
acknowlmlgc the work of [hc technical s[aff
ill the Olil ,, (hc J]’]. Missioa  Operations


