
Ol9.l iplt O4;t .UYt u.ilri5 Ol+fj

"ir-;j.;ri.a oULijls

lfAY obgrg YA-f.

r=-=c-t
| - - B

rr{E-E

.J4#d

tlr;rS.f_tJta*t .i,_lil 6lj gl..as;4e afob.u:7 1.gbd"..lr Js

6:Lll+l .# r.+,

mnili@ut.ac.ir
.g:tT;* UL-/-;l:L f-t

rnirian@ece.ut.ac. ir

.4-!, t Cp ;9,K:,.u31 e't-)9 u,):t:t s JF * +

;t; ol*.;t, -i ..rS:;t: .t _t*6 s jL o-.t:a., ef

o.$7
Jt .:-f .r..:r s4:a. 4Vu rl.b.rq .9b-.-1 t j,-9 +1GS g:i)' ,";3 dtrt'-- .1r tL; .gy-i,.f>; uL-t1l .gt1,nJti, ,,-t .,:

4 e-tFlt 6.- 1;stl-.r* lr . '" ^ 16l.;; rstl-:r:U ,gli: 6;1 ,S a.-.t; SWV ,;f .h .t, : u*_E L,-l; :s5 \ ,f Ws:

yl 1: ..rit .;f ott-flf,l ,1-t * t ,s!.i s4-*$5'1, ,j"tn J-l "gs!:-- .rl+!2 . $-U.. Js .La-u,J :-r+, r*.-j- .rtr *

,g. : - )oV)rgt t j1. i t4t r5s 'dJJ ' / l ; : ; l lg t . r ; t r ' ' . , , r .  " t . t -S 
d- tF. : tovtL,7t)J_sro. ts;urc5,J,9\) -vt ,1rst

:l .t-tt\. n-S,f ,* t -ts ,t.r'r*s,;-,-^l a. _;: i t :r:Let .- ,[rU , (Gq*)6t)trJ, Jlj; , crr-.l;lJ jl lJ 4: ej=-u.

,r,_lrl5 ,5Lf ;t .rits J-t + otr i!L e(5 o;U L-l; E Gu)us ,i,l )tj,, ol-)rtJ.5t+b .:l=. ;*; ,9,|(+ ;.p j_t

,l :=:e ,g,tgte| t" ,.tJ 7)- uF sV:: L1 u-ll ;: 12 ;-- :fLt .u+t t-ji.5lr -r,--r* C;6 .r-t .ttf u. ,s j * e---

t4 € t:*. !d.i J!6 rlj/ ! ,.-rt4i.kLtc 
;r rU r.rii,-U ! .;rTrLf 6), 6r6ot,

i,t ;3,g, J -.-;,o! 1,,'t; j-r,3 r,Ut6y-*J-- crLu.r+ r.-:- : gid{{ CrlAtt

4,o.lio .l

1;j.f,-Y:.i,-r ory,';3,gui---t.r.&-..r. ifq.j l  c.(;ur.r;,;u,rr*ir 'rf ;Up,- )tr.r-rtJ;ttr:r.,;ts;bJu-.l:

,gltt1jl:Ji,l .):-r-.,rJ [r]:.'- r .rJ Jtp..lt'J+ L. ..;!.r.r-t 6taa.=- o1]t)2.1 ,>r1- .t I _;;3 .t; ,Stt scV c,rn

a.ru5.r- ,P5. : l : - ;1-at6;Ku s!<iJ-y,n r+ErJ. . r - , ; l  J t t - . t r ! t6, -*r r . ! l i t  (  jJU-,1- .1L;roK., ; rJ. ;L. ,

g't.u c;L')j* .(-r .;!q I -l_I .r, c-, o (b;f,lc :t.r- L- rr.=!6 2>) ,F*l;:.ti F.t/ tt rf jt+-l,t i+E ut-tit ,.r,-i., ;-r

.5 c-f ,,Fb t- crU;.:5,- i;l- )l ;JE t jJtrl )t: ,,l:)L. ,-:.fi ci-;lr.t 1.215 f.,_t*-6;t(- u d 6Jt .r,-Uti tr "l,b t or,,

t)rr )t jti.;;ft, 5ra6.:;t:.2> ^S ;tetl Sb.F:irr., tr qjt .l:l.tr.t tJ cr_rrL Jt rurri:rfL jq.Ltc+u l,: r g:k; q

.irl. ,'; )ry 6Vs.t ;/-F-V ,S3.lF;;,.1 ..rJt;gtr: .9b:y1Kjt c9sV.t, s .l-, yjrr -r: ;tit r;!rr? t- d,l,,r+ .sbd_:-

l+tr iJjt- -i-L;- .gteg-;.;-\ti.l: d ijl: cs--\ c;|og,1;2 t JKit o J-; tdT Jltt j' LsJ-j.. t. 
-t.;r 

.rt; t.l ll Jt JLat JJ, +u:

J--): L- :111- 611 .:rJ1.JL- J-l d-l' ..lr:., 
i.r UT .r!-r, ./l=L, .L*Jr rf Gtrl j Jt;; ! lr klr,' d-r.Urts: .(:_t t_ ."r.:a 

3.r
$ c c-.-sxtr --' jl'e ! iLt'J+ rrlrf+- .;>l) o,3 y i kl,t' r l+lit 1 tL;.9,/-r.J*- -Jlio:.rjil 1t;J ,r4:,-l rr,:,

i-+U 6.5 :)l:r.u-.4Lrr4rl,f rr *-yrS Jl*ure i s cP c.:L gl9l.12 c(5 r tL; S.,*F:t*-l iJL- o ,rJ[i, ;,_r
i.)1a )t.rs r5 'qt E; ,h_P $li!j, !Jl.J* j-,- F gl y 6 g'Vr({r;t 6f.* !r 4re-,- J-:-.iJtJ t, ;!.t-g;i

J_rp.-/l-p.Jl-r-J!L; jLrt5jl .J-.:t J,l-i\sJVr.Lrrt-ur[it-r-,--:-.t.dFbf=_r-,a\b jl ,g,:L-j>tt; r9j1 tb j11

-+.F,,;-L-i .-:3L." "fi ,g!f::- t.rtt JL 1: l1 )f +j f t .uVr1l+,t 1;.r: o t.; ."r-:;=; i.lt,-ft*.-,t,j .,r rf .,,i_$1

I Distributed
r Sub-Optimal
' Distributed Decision-Making
4 Robustness



;,ly_l ;g*"8 i,.+l a,YL.r-lF i,,.{ oYli. acr.:t"

' '5J*ct-F"-g- .LVTJ'Lt j lJJ. l l tcJqt*se! ' . ;+t&-tS. '  : l ,or( . r !5 laJl , l '  j l  . i i l ; tJ l ie l )ot j3 r - : "

.rti-f LJa;y-j",f.-; t>;3,:-..r.&.L-; !rlr,&bJ+dlof:-:-l-r,-l jl 6l;6 tyA:-_rJ-fliy:.l ;s;4},t-r-lr

6) l-V ,3-> 12jr !5t-- :r:6 jt ,e)V it F--t ,!V ,9--! .-,1r,_l,b 6.-,sr1n UF-E cV o.rf ; .l iI .i;.r J-t s-Lt ; !_t .r-;

u..'"f gy G-t)tS J, ajla,t; ;E U-.{l.:.ytr- lti u ,,"., rt;trt(+ }t' t rs-* ! t.s.:tr ,yV ;;,o>f .>li>t 4;e,

;5-bt u.l rglrL-lt JJtt )l r-*"-t ;1,r- c-l +tlt ")y i-- y V gt :tb' 1"lL- J- 2: ,( y ,1la)"V ,r )l e -5,*..F_, ;f:

.r--t 
.-!i 6tr:.1-1k-: "ss-r s i:) r,-l 1: o.ti glil 1|l., g9V)S s-11 jl r-, rJti, r,l.,1r .:1, .:Li:l ..r,--q -iu-0;e .Ji:- r, .r(rL" :q.:r

, ; l>7t) \ t l )L5stL- j i l  , l :vol : l . l : .  F,ge-;  l . l+ l i i , r , . l  ,5: lg. ! . .51p,1,  er .7) l :1u,"o-r) ' l  A5;>; ; t ; . r t1 r ' ; ; ;

,tf ,f ah ,*-i 61t.7\9 1 ,SS*j crg)V+) 6E 1 rt 
':Ujl 

,r-lrL ;_s2, st ei jl 4. t )_r,l

tl,i,o 6b;Lf t,6)gto .f

. rLrJ-b;-6-+ Lt ! ; ! t l j - rJ , - - r !* r , l  . ; :ef  c- l  o: l : :L ' :+2Kr.1,- { t  dt^f : - : -  6t r ; . . t -gt i . rU*[v]r rDeen

jrjL sr( >L-Jl. -l: r.r*, ,rr:srLjL .+u [r] .t' .:-S ,-s ,t).te ]t;-t-.t4; ,rF 
'uul- 

,' ,]v ,t-F-V tl ,:-. t :-r'l 11+,t -t;

"+tLt-$V,t \1 o9f  s ' ,S s. l * l . tFrrurs- lht) iJel t " ) ' |uc>\ ;eya. . l ' [ rKJa;- . i -b! ,F j - l  . :e l i l )6. t t

il -i:t.$L/ l{iil :tt uF 
'.;-bt 

Sr5 G- JU)t F li -L-lt t^i!r (J:ir Jtt j! l-t r)s-.:.t* lrjTjl rt)U,.t ,S o2re ;,-1.).ti

d  j ! t - . r f  r= c, , .1 . . r .+f  Lr67t ,1)v1:11: .5:L j i -#t  iL j [ r - - -y- l  1: rJJa. ! - -n "rV, . : i , t :^uf_ooLj .gLra:-- r - .gty

;Jr L-L; .gy-i-.|-; rl4,.l .glrr s), Jlt:3 o !il-.gU.pfr[Y]rr.:JtJ:99 Sr!:\- g,tr..4f. + i4:3 J b"!-D jl sla;

.2t ule*N 6,6aait A :sss jt 6F -h i t b.F t-t sr csa- N:- )*;' 1 . gil-, g;bJ,l,e .c-!.r: ,rr''= rl,b q .5LF:--

,s'sLL 61lo ;;;L- ,gl7 ,i$ jl.rU.-f [O] ri. "t-"t, lL[eJ+ 6!"19---, .slr:, J;S rt=L J<,- ]rl* "sb,f-te .t:j o. .,tS ;---

't-: g)i CF ,str*.:<-- .t ALLIANCE [r]r, .c-l."r.r :r.. 'i "f 3;u .;^'-i o, >-, o tr]-re slr, rf s,-l..tL; ,1 t;tg. 6

c,t-J utrr.-r-r:.r-;L:-t l.r L+!-1 Jr:-t ,gtKa SS ."i+t i)ta l JLrl ulirl t, i.-l ;t+) rcalKu .59-t,1 $tl lL;r,_*;l-'i

J\-) )) )t t *:l lztr l: s3.J,! #r ;Fr + ,a;-,iuyt.r(- rr rf !U e! ot t- Jrl&; ft1;l ;-Ulr Ul,i.r ..5,1* ,,-l 1r.*t

Lt:l 2: rf [v]r, ..uf uti:il jrL,; j.1.;: j)L.r -L:., Jl-.1+b -r-L .tl"aJLi ,c--2r,U.Et+-.i-jlr q .=j !tr ..-U, .f.r r(- -r,-!

st,:F c 4rt t+rr=; rI r) .5 c-.!.J-:, *i,^, L-ALLIANCE ,u t Lrt{iL_F .e;t* sc-loJi jr. ALLIANCE .51L*

Li  
' ' -9:C' \4r  

1 l< iJ; : - t* ,  g=i , ,p: 'Cj , t - l t . - r j ! , :+-r .  l+b,rr" ,4rgr+,r  c lqU):  ju. r r ,9.1- tL,6 ' . r - : l , f t ' . ; l

lrtk ;t ',,:;rk 6 rll: rlr-r jLl 65 1: gr- rt: d; y, (i-l .r.: .,r. 
C; [rJl d ;L1.r(5 u-l jr p .:J u, r.ts', V\-t

;;: .(-f .-r-r dUL|".;t ALLIANCE 641* o. eS-! ;tr:',..- :r:ti .;ir; g-l ;: .ui\yS-! J$* .1: t ;,lp .* ,r*rt- , Jr ut;rl

SF:..r-_t{-:-- jlS;^-s.!Ju &lJ..r,-l j:r u.L'r)V elti. lc-l rat \f-Vli!t!.,1t1,!.2 !r.;-F J-l rfJl-

..lr:L all: };.r, 1., ALLIANCE ;u;L,rrl- .9;t* &-t r9.r, Jr) u, * ; . t ;3

,gtr: ul:l ;r.i--V)-V't;rVt: , ^lt72t 1 G+ li rf :jb7.r, jUl(-t ,-)tt j-j,>L.rLr q.oUJ; Jl (K ;;tl;fr- " [,r]

,slr. 6-pg1 ;r+- [r.l;r -r ')l't,t' *., ,t o .- GU)'K-S i>L gtrlj-l.r.t ,r! f [a].urff"-- 7;,16- .s[-t, a i's]l

[rr]r, .-r-U|,;.,- .rl; I r5 :-L*.r- ct +t' ,-;l: jl1 .:iU. o;[rr]r, 6xe<t, g:* .c*,1,t jf .gto:L ,*_l t {rLr.:<.S

UJrTrtf ; lL; s2r;:tsle.rr trl,b,.rF .";3 .;pt 
f-ir 

jl l,t cLihJ.j- uirr- 3U2,4-l a; E clt,^s-S i t,tV 6,t^6,rtjrl

jt-)c<s |F-* .):: 4j oL [rr]rr.c-r.]F .Jt o u,n,>tf o, +tr; UT r: rJtL ,,-t 2: S Wv jl .] : ;a-u Lt;

.*L$ 7h,.=r: Si.+gr =a 7-l�F.Sr t u*

5 Cooperative Agents
6J\{iddle Agents

I esftreo
B Real-Time Systems
9 Task Re-allocation
l0 Task Ordering

t?^



gly-l ;rq,Jf dr+l dyL.r-lr.:t i,*.{ oYUr ee5 :5.

td"'':..l C;i 'f

r:--- Jr,.t ,. L*;l cJtr .i-t rir:L 1lr r Se 
" 

";3 Jf r-- ':S'-ei ri-sL$ '*-f a u>:h;'-l gb''l'l 3i; '9ls S d'-

.:5--;r ",; u:;'J-v 7t st1-t>QJ;1(tt J"-rc+u r ti! vw 5)t:cJs ' a' 
- J-t '.f ':-1 6i 3'1$> ''=7 ct1"$

rrrg)k3-!r!-..!-lrrL, arr+bc<-4ltf lJ?'-blt;lr'J'-l JCi'c5;r a'---J-l 
gEgl dl 'c'l "ltJt- t;&rje)it-<

-a:t: L ;r:t 4i L-i *v ,* )V r-.r.gtr.:b .c-l )r5: '6-. dy u.,hv -l f-";' ' l 1: :11'ri tP.s Jr)I ;' ' i 'r-t\' 'f Jl-

- ! , is .y- i> l :g: .1. , -1 6;- : - , tL.9,s- ; - tL i j 'v :S,s ' . t1.1 $ ' t r2 l5r  Pt t - i€sts igz\us: ' :?r . t5L ' ,1- t - : -11 
1"91

r'- stsr*,.t t.:t; g-*r;T..ur.r, rlj c7tf t\ sv tl) tr srsr'+? 'Ft)yl/*t 19'l 
jl 'rl 'r r' '21>u'11; ts'+

l) "-t srW 6 ;t.5r. st 'Jtt) rf':t lXUr 
+ 11 rJL- i-l '4'5 +'r'-ilr 'J-t'''r'* ? "-t-;r 

tL; S i:-t';: 'i-l g;:b Jl-

sJ.)t ,r-,(r-: Jrti :^. J h,r.f ld,tr irL, ,r.- ,g1!.u.r,; , btt. L,-l/) 'r-19 dL' :.s1' .2: 6 ) J'l* ;LJ':<.f L'l) 4l:

.$ u, )vI t1 ss3 * u;v143 'gjY j-lr

Fi...f.\..qgt e.i | -Y

61aL.gb;r ;cJ l -1:e,4--ry-1 tsy, ! , r^Li ;Jb.pbd. t r ; l  ' r : rb i+Jl ) ' * :&- i l r j l  iS:bJl - - l :  J ,b. , , r 'a- ' r - !  r r

-)<.;:t-t -,- a)t -r..,t1 c-l.-rJ J1* 512J- 6li.b5 ,!v &.8 ;sje -;' ' it- c J-rtaLt' +''o-f uitt': 6fJr '4'-tt

6.eb uKy.c- t . - t - i ; t t ,c . t ; -1-+. f  )*4.r iJ5r ' - l  r5r-1 l j  -b 's-r , t \ 's t t t l ' tsFsr i* jJ . r ;LJ '61- l  r  j l ' iL j

."c-.rl L.,r.1 
'o.t* 

;;v)cJg."tr-t il,jJJt .' '; ' ir'r1 t-t-.+-:)l$)]j'r.:f u"4'iVi'4'{ "^;!t&-

:c'l l) sv;lgLrdJy.5l.tb cc-j gl7 ,"t 6F -F s'is^)1 '-,.

.5r21e 6;:,. .r\ j--b tl t 6,-l 4i l-, .6Lrb 6ha dy ;-1 ,[v 7 + lo1lv sb "lr rJi rii:' ! : l5loslJ tr 6Jj5 +li

s , .g-) t t :4.>fr . rJ;  , .P g- t i \ i r i  * : , . t : -1t- i - . r t iC-/ !gr l - r . r  
^ i tv  A- l  , j , - -h j l  ' r r : . r - l l . rk l 'b  I '^r l : ; l  r r

3- l  j l  . r f *b : [ ]€.?J-J]b.1111.: r - t i r91; !g; l ' r l : . ' t t ' ' - t . l - tor tc* l  
J- l , �e3L'( ' ' t5 ' l - ' , r 'gb ' r l :er ' i  i tS 4; f

..r,L-.ttt tF+ t., Jwj g)i ,4-- 1 yv t-.5lrr lr.rlr 4, ,rS f 'o'Lirl Jt' -:: 'xt! u' ,.* J'lt r''rj ! '' '-<t.t.r

.J,Ljs' LSJE l#

.rr r q-i;,.:tr i;- i-l:l-r.J; L-; E '>-t e Jtvt 6;* 'r\''rL: J-l : s5s919 effir t;b

,r sS t+ 12J,:. +\)v1,5-S ,3--'u u)vySS g9.rg){'l ;ji '43 u.)v f*t tP+: iL;eId;rlio 
o cf in tSlpll

,j-l sF )l ;.1r:..7 .1: !f,b )tJ'; & !il,rr:€. J :'tte 1&- t '6 ;- g'\ :t "S'tlf; clJ JL'lt

;e-16 s;l- ),;s'e- tJ.b.t:-,*:- l+T J.Lt jl 6 -u.rl: r.5*r u1stt tsV"F 1s J;t-J jl jLrri "pb 6rl-r-- *:- i/-1 1r :Qlolc

s4tti ?t .ti6. .tt 'u4 g f--rl1 u-t;, 1: &v i r'igl+rti; rF-l -.r ',F t't 3a 6 :"t "r'B ID ei- qtlib 'l't'r'

,9rr . ) :6.2V6f ' t - ( i tQS€ re*t : , !v  f  : fJ*n; l - - l  cJsE ; l tyr l  u;s: -J)r t '= lc! i6t ; r ' - " i t . l ; i )v  i t ) '

s- ot-tirl tl.grliT,JLj ({it- .rblt ,!V ,*:igL'l Jl'j o't' J} 'S-3 t\ A-l d!-lit t 't i-t 'r': .f f StS 'U' * 'S;t }V t

riL-;l 6-r- oL:, .g[rrirEg 1l#r ,i ]b c- Ll-; rlt- r!-l]l ,lV I L-i "'r- 1lz"l Jt-r b 6Ll;"b; r1'rr; r7 'r f-'' ts] +"'41'

( .;-r c,etir rs.S--' L.,yV f $* uf 'u- i;'"F.s

{:'Pi r -r

t-.t tr .Jr - ;,-1 1.t'L- gKT :r d;i€j:|JiJ jl i-l 1:6 ,!v t S i'l J'-l J lf l C-[J'L; rsl:7 tL; r"+-!- iJL- 19';- 'r-l .)r

-rJ- ULr=Ia l.; :.1e .tu.fifr ijJg j.-'l 1:ti Jv &-'l ;-t 's .f J e-t t '.1)l,l "rr: *l ; + + e(5 c-ll-.l> JLll

,a i4it 1-.!:.o 15 L+l,l,e .r:1 jLrl' ,JJ, I t:..1t':l 9r r,!- qru" qJl '-b+ 3t+,r p;J qilv 1: 3l';K '9tr-1!' -BU jl 'ib-

r--r+.rl3t utJ s3-" J-v ttL-r $T.r.ll;r ghit r 'riL-:r': ,/ j',.t+u ! l{l'!' jl d'l'b- ":-l 'r: 6F 'h tt 7} c-*'V

-.t;'.U tt tl;r.l t -ir-tDr,*J JVi )t 't rlit tAto.r c-*

" DCS: Distributed Control System
r: Frame Generator
rr Average Amount of Work
ro Task Completion Time
r5 Deadline
'6 Criticality

Ytl



6ly-l ;2*.6 6.a!l "'tL";lfi .r^t oYE ac9.;.

\goki,it', r.Skig.l .L

; ;J=t  r - l ; l . r - i t  r r : ; , ; -L.  Io;3 at ta!b" [ . t r :3- t r ; I1rr f  c- l  .4t+tr r . r t tJ l  j j - -J_t  j - r r , - r , i  j ! iy jd. r rbb

-ir.Li- Lrl; rr dl,- J_l JF s\ 6 44:r,,& J-t-r, .J-:L rtt Ltrt r.2:ti 6 ;.:.: tL; .9y-Irf-; t .__ U rS s. Jt; sttrlv

.JJi$, .)lJ 
7r- .;-l,E :V.:-,

Grbt g�rj',xo,at t d|4 r.Sle.if.l t -f

(S.T.D.t1s$t s*idgt(ot s;f ;o dbt \Srl,fu+.ar- g.lj oct-, :Jgt Cp
.,,$; t, >;'+Lbe jt-rc<.' J-u .4,-r ,.i- r r.- ro-r.-r g-F[rrJrr.r c-l ,jrt J_r j.rr rslr c] u-;,,u ,s gl]a g-l y

.sLr.5j l  gl  i lst-r-vl  21JLy{-s.9b,[,br-r: . : t{<.t ]- j l"Jl .r '  &.,t ,*Ft.J.fu,e<..f .5rruu; j j r :7 lNti ,F
Ft::'bV ot-'ir5.r5." s-)J+-/i-J.g[rtjt trl,t'.r.:-..r5.,;=-- t)Jt-),4-t,=4jlS-i t-.:L jt ,rt) ,ii E
-rr 1-1 t r-s:ut- L1,JJn .J.b y'r + u\.'f ilL2: t; )'; t1y e*l q,rK.t ,-lV L-i j"; J,V J-t Ft.; U c_ .r._r-: 6.5

il4'4-s glel ,glr'rL;:v,p"trli*J;r-l .l:..n:1 .-r.:.;c.(.5 \tt..)3rti"r c(.f.tr)v€ +r.,*t'&-t u-ur.irrrr +i

r'. t P o.tta l;:l-v('{ 6laLb jtr c(.f crt^': lj*1r 17i; i,,-llti .!.u,r. e3 pHr + t1r s [*tYt t1 ,f.b ;,-t r

9;2Jnt,s-S_*ga1J,5i, t t- lsJ Jl-1t j t  o.n-i .>t:g)1E6-e(J.q:; , ,-S€r)raVJ"vUl ,slr>t;+rr, \ ; l
.>;f o)1 c t.t; a-b \Sjl- * g-U; r:n 1r S .)tt J-t )t t4l,,-i; .LG; {t j ,l .r:.i-,.r+ 6V:t gt}

(H.H.C.C.)ttjet Ot r*rof gbr;it,.St; Jft Cp q ii.t crtE y. Jh"J: ?9r Cp
;t-_re<-s 1L/ s bJ,!' .r+-r c*y r>j.i.ut.rL;.r.(5 isb,|,b Or:, crur :-_f 6 6tdt- g ,J[l 7.b Jrl) ); a) J-l ),

.$F -l -I* t' c(5 r;t.rit -;r .* i)L1c(5.gr-J,r' r5 -' .t .9,:- orJ,-r. r:jL,r. Jltir J1r 1rt ! r) ?), J-t.;T ur ..- r

(J F; dl '^rLl J-=t ti 6Lr;l,t .(.r-;ybo-r, t-_,. *-:J .Jl&t jl .: ::i o 6) c(^f c-,11-1, c(,_ t, q_lr, 36ir 1: ;rL,c.(J .gtj.i,b

.Stt t.t to L- c-t o|1,-s;Jti jl o:tt-l r:,jU .;Lr{<.f t-T.<lt r ).1; ;jr_r cJti ;1)t: u q j j c(J r-;U .FV',*tj_:ut "r_r:

i+UJ,r : t : t_ jc. iS- \ : , j t i . } . t '1K: . . l t  L.1:6 jsse1) . -n js,  t l f  s . . t l5)r r f  GL).5- t ;L l*grr ,eL". r .+ i -
L-'i dd J:fs" cr.:t iL.^(-S J.V L-l;, rr-t1: .:.1t: ;.:=l ,l.u r ju jL.l.:-(J jrLlr .ri,U q_/Jl6 .rtr+ jLr.<-t 

'l,b rL-l

(s o r D.'�e) J; :; :;;ff;'5,",i'5
c,:t+ +. s 'J ;,.12- L-t; r-1, \r,6Jt-)6..t Ja-i tr.trr,:<-t C.j.-V t ;,-;a,_,t;at:.' c | ;,t-,|' ,9V 1r eis: t.
:4t g-i ,s)s gtt;,-;fJl c;..tt,i.u;,,lr.p urLtr ,, ."rf O; t*-re;:ur,{-!.5kr.b o!, ltv;lj J 6u,+i:ue sj,jj>
-r,;11:1;r, NP-Complete jUj ,_F t*,:t :.t;;l: f ,-z dJt.i UE i+^r5r ;r-t rf .l:r:,r" ;t3i.9rr_rijt:y_r> .sq.1=_ ;jf rr 6!ujr,-i

JL- ,, . [ri] ,[ro] . [tr]. r: =,,.j,ru b i+r t- tr rlijrrT ,stt ju)r- ;(,.;rr ,sl,r c-_:,.r* c.r, t'g16(,l+,r) 
J-t. ,tv 3-] p 1

f 't'' ;U;5+.',F-eje;.s:u!:t-,Ef lr 4U-r7.5t.ptr,i:L.r-!drrt lrJ-I,, jt ,-JjF,-j' sttT* j-t.1:6 u.":.Ft6
1r .;)t- ; dta-r> ,g ja:+ ,/q;._..FJt ! .-:ti" .r, 5.3 6- j:5, uiL:..t+Ll,, .rl... a--; .g.;U.:K:rU. / jULjrt jt it; .2! .rr.y

,s+ e:fJt r,-t .:-t r:ul ortr rt:; \ JKj d,Jt"rI Jr .*t gi.a +c ti; g.:.rFf .. I g) .t, jV / _$-|g;[,->e_r*. ,t.S -F

.Eb. ,g i ,g,.tn,9$ js 2: )+

G'bt;p 6;ftoo".ai J rsr1n ,.5bi9; f -f

(N.D.D.M.2t;efof s*:-itf4l s.lgr lr ,=r&i/a A:fru^-,i 2 f )W Cp
L 'sjL-Jct-t J-t)v rt-lbJ r-; 

jl .rl .rL..lc(J.9br|,v,a) s-r .t:.c-r .r-1 .rrJ bi lr ;D,ttt.,^# Jl* e c* J-l

Su.4t J+-J jLj jYts! ?6 ,'--h it jU)6.-t ,g,tr;ti,V s.13r iiube.r:.5,7_11t1,! 
s?--jt<,t e,-.u.: #* ,S.Se

.taL;s1 glr-l il ;r-rr:,-t *:otr5.r,.:(f gr+r +gt.rit rr!y--t1r.rt(,t t.r.,tf O,t .rL,Jt-:,r \€ G.t-* 2:1.t;So,ts;

" 
Speed-Based Task Distribution

I Task Distriburion rvith: Hclo-Helper Compatibiliw Checkinq" Sub-Ootimal Task Disrribution
20 Heuristic
-' 

Task Distribution with: Non-Deterministic Decision-Makins

YV.



;tly-l ;2*.6 0-+l {.1/L,Jr,l,t J OF+,rYli. ec9.:.."

T ,o.t tldp F.$r.trr---l
I !rr.d ci fii.rty oftf/Etr) I
I rh- n qird Ih. I

I
-------_t__
I Sdr lkb.r 9esrdm I
I CPU nrlrt&y I
I llxn Fnr ltm I

Ar l+.+rrgttlc
Ulh Aurgh Fnr
fril filar||.d?

.*: 6;.::i., t+ f-:.rFt .:.rbj, - \ J<-

jl I f lrb {:Jl .s e 4; l+Ll,' .5lr a:u 2t:y}1 ui)k-l cii 
jl s ,st-r-t\.sb.4Dr c-1 ;.r5.rJ;.lJy ,7} J-l .tt .[r,s

.l--t; 6$ ea. t 1l.r;t c-JJ l"b L rf JrrU 4-r ,rrr r e JlirlL 6jr .rlr- ot4t I gKU

plqp fC C4ltai t .tc Ol?e_l

t.i .l+f,o 6lyu);5Jr?))r-J.,:tf .4j'ltr.J,_l c,r-LJ,t;r:f ,p..u '#*;rrrtJ,-t1 f+-r,-t .,:rf g�f.J.ajt

,sttrr;c' 4i t\-, ,rF g)i 6'-,Ltr2Y..f+r rlj ,P .,*t.,;tr1{>,1 nt,.6.. Ajft.r! c(- .rt u S *t 1q,,-&-, orv

i>y tg.t-.2€ it*: )t 'iz ('r.j!i &l' .:5,'- 1 .,L1.r(J rtl JLbl ra ! rf .r,.tj {-l-. J,.!;l,t' Jr ,i.1r-x,.-t .1t.*t ,:r-: j:Le-

:!, $lJ; j* 3_t o rlr JL-t -l*.+-.r .ut9 irt_! 1

Adgntr. mrt trf4rtet $.kio ifi. trEt rh.. rera B.r.d m &r ff *tot. lrpd:a. rh. frl. Trrf, i!.

AddAgrcrisllih tpcE&I
@Slylottle

lle+r's'AS

Sut lta& Rc*cds
BciscdooRasied Tfne

t{d Prbrt}.

lxdyaotcttor go|t
ty'lh.n{t Fdoq t

tlrtr Ri$.tB?

Sdtcl |dors
Bcrp&J., Schdlh

ltltnrr $ytlrrt
*hrnrrisr I
Tr*t! p€rtonn?

YY\



ol"l t'r*f Ctqut aVU .r,-friry o*+-GG

x: NextTaskAssisnment ' T- Now + completionTim€H"4ra"k+ worstCase-compretionTime 
Ncntubt()tn7.usk

P(x > T)= I _ p(x < r) = | _ .!1t + "4(1lt

,*,1 :: f: fi:.,::,,1- * 
ri ;+,.='u-' ;' r,*,: ::;.,i Jlu s j, Jrr-, ./ 6 j s yo 1,

''r'a-i' c<''-J JL:-r , p: .<--, ;r* I ,r-,- L, r::-rTt;t',;; 
's' g"t 'sscrJry *r; irr-r rr ,r' .,:53

dl; .${ *: jt r1 ) i iLt Jnt f c-t j<- n ; r, .ts $ p,.-; r:# l_, ffi ":tr ":_:;1;.r_-t rf _r5,:La .'J .- .tr;.r, :i ,4,, ,5tr1 ,S-f +..r:.2 J.;i.l- Jtsn _t> ,rr;.::t:rj:, { 
_ 

:-:['ls + t;L1,5-S t 6, ar,- J* l.rr ,, sulv :;.+E-l 041-, j12e 1: _l ", _!JU: "t ;;:Z::;: 
,::

L' ;:>t), L- c-'t j;fi' Gu)6,-.t xJtJ,.L;r LT if .r-, 
I 

tJ +,rsFg-.;iiurju e(- ,* jr .r. jb r;: 'rr dr .rL.:c(.-

,)L-r(<rJrbcb;,,rr N'r's''##;.::;;';;:3;*-,^;'.:

,r{r!r1,+-,,::1;:;,;:,:,::il:::F':l::::I,/*:#,:,,i::,i,,,
r:-l+ rc-t .*: ue:;.rt, {S.s{.:J. 4s 9;'t"ajtF rr ;Ulif rf i,r:.1o ,r!i.;.' Lt:l r..., 6.t'.rrt* .<.r.. rr*r, ,r, er pr+r 611. c*L.*,, _1,;;:J;::::_;;:s t-w,? br (i-t .:tr rgt 6.u I r(it ,rt tltroLJ{<.' rK rrLlL ,.tr9 4s ! J}lrt,;tt.S- -St : tr-: }r.,-$L) r;r>7.,'+u-u- ' '  ertK'^:o.rrJ<-5i,<-r b-Luu.Resetrr_l+.:1'o:7yL:j* 

sl , , l ,V6Trc(5:_;r;)tor 
+ ,r. , ,a"

jr- c- r j r . j,j r+ r j L j .f , o 
I 
. r,+ r .r, j:, j;:.,j : :i: *:,i"':.H:"jil*n.5Jt ; t  

,1t r r l1-  r . l , -u; l f  . -=_.1 Lyr(6Lir t r . -= - l  ; . .1rs. . l , -J?r t  
s ,L j4; i ra_jl+ 

;-r- la jli iiL- 'v-Y!; -r-! -u-r- ,tf u1-..(;;r er-, g*tc :r,-d$J .,. JL>r ;r_r rr! ..r- 

q 'r"t+q 'rLj 'sLi Jtt .'Li .- r+-

r,- !-:66 *r:, riF -J.) ), at;L;t 1r.T L t1 te_ a.$-;t o;.,;;j; :::" 

.r-2,rr"i.2K..f_53 
)t ,,-. Jv ,t' ,4:

J- b Ji,t : L r!,; - -i r r_ +. * r_ cr r^r, * *l:'f-:'i;:: : [ ::r: rt ::::;,: ;:6bi;, : l . ; ,Jj .r-L'V-iy€;-t61e).,rJ'rr-t  
I .rrs a1." ' , t ; t ; ; tbl i"o,Lt),cs-sc-t >1rr l i* l . ,r t- ,  .s-S r=*.c-l ..r.t 3.F [rvir, uiUi;r_ ,+,F lr* ._,,, *,.ru; rg:._L;T

l#r.r1.. . , , t :- , .r- l+.5r3n. 
."J,! t .r- :4-,, .5r.1; J"11ar). l"Fr, , . ,__T-lqT 

ei 'O

I t vLv.sfy tL; :r.-, l& L Ju;J gu jr j)14- .StrrKlr ..rr.-r: ,st) .i-t b-lr a.{,.+! 

.srir r. .pu ...rj, rr+r JkiLji

o' '7-5 '56rL; 1r -4 -rt a. ctt Jt --l cfr: .5rtr .gbtL> ,,!b..!r.s .r', rl,,b rL: 

\ t ;>: :" * r rf 'sr <s1t-st2::

.r LLi i*jr.rr*,tK:^ o Ur.ri tL;)t?rc/Lj at.rr lt,lr lt.^,.<!tJrti. ",fr:fCl.,)i*_;.::j;rJ:1",:.j'ttt: 
e >2Jn, rii; .9t.:' .:- lJ:t+li J_; s ,:_* ..r), o-L. \slt ;-_jr?ui dt Fl jl 6, ,r r.1.5. 1: ..re! !r, ,iu; b ""L

;. j) yu'' =' -: r& i+-,, \,# * i)t- 5 Ja- 32ff;3j ." :, j- j,:::f. fl::ij*
.c_t ._u .rrrT[rv] :s g;tr> 6ttr$!t&rJF r lritjT ;+ a] 6 c_t ;: o.

;";:;"T,#iliicDecrsion-Makins wirh: Nervousness_based Task Switchins
24 Lolv Non-Delerministic Situatron

YYY



JIA ipg O.+l .jYL,'1rlF Jlr+ c,YU. ec5.5.

,.stb-j:t lSbrl*n '1

s,tr{i+JfJl f.,*-ti1:t4ii^--r-'l+;>ut-:>l L.!lo-L-1 gr+l lin.1r tds'-lt{iJ1:l'tr;r4L.j1l 2!- U--i41.1 ;t;'u:412V

."r g o-S .b.t: c-t;l.;r.i J3+ lrLl,t f d

Lf.: jt j;;*t,;i;Ji; b dtb; uLll JU);)V t;u i ) f-:- 6\t.r:F i+J ;-:Jl eLbl t: 
ro.1t'rjj9 

e-q ObJ Ltt'

AI4RT = , J *^Y' Lfc ,r, :p:.sr tt ;-" ,3-j-.! '':ti' .,' ')* 6uu-trl' :fJ*
AgentsNo 

-,=, n?l

T; 1,t) ,F 4t islra.v. pa C i utJ gr-;l .rL,r4Lr >l'tr; n rr:='.;r :37y ,5laL'V 't's AgentsNo J5t j i-l 2s 'S

.;-r .rT,|-5- i!,J u J,!' &- ". 4J : J'J|.) J.1- iliJ il ('r- 6 a ;sV j) t7E jU, iJr.rL::.:

jL 'J ! - j i : , rJ . j !  ;J* ;  ) t tcr t l - i iJ . -4; l+ iqa.r t ' . t ! i l+ l '  >t . t ' : is f ) :s : :no, lur- l  lsbuat !  O*I : t tg+4t i

l, .rrL c-ri-T 1r j').g-.t l;l^, jl .i.":- i+f-r t=; :=;"1 O.t'3tt 6\rt d.-ti"g Jlilr. (\rjT JLJI c.+6 \'-ro J,-) 4 r:r )t))t;J

. .b.sr ,?-sa+uj l  l t ) l r r f  t , -SUt{ jT j l  l t ru i  61L1Jd:. iyJ l : t r t iu ' t - 'J l ' ' r ' -u l i i l  r f - - -1;L.gt* t ' isr j i - l  1r .v

.il cJ.l f-b e jl dL- ;,-l gL--i,rl 1: 
t^,rl- 

.strrb ,t Jr*oL.;e(.f.91a1,t' c;-l 'r:' +tF

IFFC-Ordinary : | ^'S'*.^

AgentsNo fi
IFFC-special = ---f-" lrr, R,

AgentsNo ,=l

"ljT jK J, ;::l: q R, ;q.!r --!u:rt, !.rrB t- Jr-.st.L1".5 c*l it i, rl.r-; -="j u Fs, : Fo, Jr"; r' i.t .1t S

.r;t.rt jf r, -*.' u!.$.tt-jrl rt- 'r-[rv] ,, ...r.;t..tu

.gjLla1^i 61lt .Y

.:i [|J; e-e4,F iJL-!s,-lrl5 jl gr,ri-l .tlttJat.rt lJ5U.llPf b.sy.*F- rla'-t .9lrr6 ":"rl [>u.'i9t' i-l;:

.s, pv ral j2 j ,gf-->:.r'-i t- t'L; ..J.a .uif t,,tj -t, 
-u,jli d d-* !.,jrt; U-t !'li o 'lt JtL;l 6)1 $ :-t.rr-{.g-.rl:

.sL:- tSi-t ,91r...:-iJ-l o:l: )lii rJ;.*.rr ;,S a;y a \1j- + 6L; 
r+}; .t-S otn ilts- "'-! ,i'i 6\J5"1 .2: L- 'tf

.!LL,6L;- t"ts?u]L,S--f;trtir Ji- -l.skrt:: ^t i-"1 f t:Ql '::f ;u;z rJ:J* rr tir.rK 1 ,-iLi s\*t

g-U ;r-t .i-l .J-: ,g,sl::e-; l;;-l;r p.L1 oS*-V i,'Lljl t3'l :tj g+> .p: 1e c-l .-lti ";3T[tv]r' .g:-tr ,;j: i'L-t* t VT

SqJu )1 ,!S-- j, t,e.:lJ +41;r g; ,SV',tFt r$ 6tr J.r;.-- J*; t.fjF dL- la-tJ.:6ry,rJi c))ta )' 6- i*l iI jl Jl-

6t1l: .r JL>l c5btL;, .:!.rLf ft* )' trt, s,Lt,i L,-l;'11 6 -t-:! fiY 9rt+ )t 'u'tJ+ dL- lo-li 56;*L.6'Li I '>v

:-15>2,r.r{-.; ot j 2: ),v olp)l ,r-.r\E lrl si.-l f+, i.r.r fq JLj r 4t.ltf }H;t is-t .t-*.r-u'l'L;,r-lr 1 ,9:V ,9$)t

.i:lorl jg +; irf rgyt,.fa- r Jl- ,t', t tS .,, itirl lr €5 J-i ;tt,*4-{

6sk:&J Ok fr tjq' r-r-lir.l J9.q

uoV j ,'a9 6!olJr; ltrL lrtrtL;
"f +t,

IFFC AWRT arlrF AWRT clr|f

-u.u WL'U Ji JU r S.T.D.

./lJ l.:lJJ'U st-u Jrr.i:u H.H.C.C.

*t ,L"j s.o.T.D.

#ti s.o.T.D.
j+.8 c.t t',i,J"; L'-t;-u, ,!.i N.D.D.M.

,U N.T.S.

eu.l !,L.U -L,U *ll,U rl.i s.o.T.D.
rqj , ii.u t u,Li; lali..-Lu Ji .TU Ji. !u ,L.j N.D.D.M.

-t N .T ,S

25 Average Weighted ResPonse Time
26 Immediate Future Fault Compensation(IFFC)
27 Ordinary Helper Agens
28 Special Helper Agents

YYY


