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{l kpk" ln |k"n lo #lkn k 'n nymn#'nn nynn okm pk"k 'n on xltk"y kst# okmu ‹kxo"q „Œ…  „€�…q l 'n kp n'#l ym nynn   k k" #k‰ ""n m"kr"n nkxl s" xlln"nm# k #lrn  lkx ku !kn mk"yq lkxo"q n l nynn k k "'y l 'n"kp kknq nm#pys'l""l""npk"kn k" m"kr"n  "n kp kn  ymn  "n kp kst#n xl knu {ln n #k'" 'o k l{k 'n"u "nko lnq x n#'nnw #nn"y ‰nkn k kst#Žnr k" ymr k  xl l "knlmn  !zj knu ln ‰ kk kp kst# ymrq x m"kmkn  ymn wk kpn#'nnk  k ymq #'r wk kp n'sn'sy kp k   kp "�#k p"# kp k ymnu } n#k ~q x m"ko  s#vr"k' k ymr  kn  ljkkxr "k kp ymr  k "o r"rq #'r  kor ‰mu lnq n#k † #'r x m"n wk kp 'nr klymn‰mu xl  "' pk" k ym n'sn'syq 'n"k #k ‡ n#'nnn l m#k kpp"#u ln wk pk"� ln#'nnn " nn'n kp kpk ymxk"vn "�#k  k ym #k 's" " p"k l kn kp skl !‘’  ym nynnu “ ”•h–—degbf �"yn nmvrq  ym##s sm"pk" '"nkk n  n z# kp o'n kloxl#ls " kp km"kn n'##nnp'yu ymn wq  nkp mknns k roq 'n l lkm"k nm#w#kn kp l{ympk"˜ p nk m' ym ™ n l k'm' x lo ym šu npy nkm"k l r'" l k kst# "' k" ""k" x› "n' p"k ln mm#k kp lpk" k l x"kr o'u ym nyn  n kp "'n #l#vr l ym k'rl npy pk"k œ m"k#nn 'n'y #ymrymnn'mkn #l#vr n#  n ro kp "&'" sk' l ln s ‰m#y sy l nr" k" m"kr""q nk l ym #l#vr s#kn kny  "r skkvvmr m"k#nn�u {ymœym#y #l#vrn#km n k sn# xl�u  n m"pk" xlk' m"kr" ‰pk" #'k k" s } n  n'"r k#   lnyn�u l" nžkk mknnsy kp "#k ""k"n œkp lnynnq v "nn syn# l ym ""k"n # s "nn sy ym nm#y k 'n'yk"&'"n l o# ym #l#vr n nyŸ ur uq xl n#""k"nu ym #l#vr  n  #' "' k'  "nvn kp onk sy %"k {ym nynn kxymn#l#vr n'sn'sy xlln"o#n " #ks˜ syn #km"r l    n"o# "p#q   ymn n" sy #"q k # m"# xll"  k"#k ""k" nˆkpk"# mknns œur unm"k'#r w "'  ""k" n'#l n ¡!lk '"nkk¡�u r"y n l xvn œu  uq n "n"#o� n'sn'sy "k l r'" n ym npyu ž#nn"y #kkn œmmyr "#'"noy� " l  #"



'n k "'" okv y y ‰#mk km"k kk l n'mmk"sy syll#"u n"o#q  l n"o# 'n k ˆkpk"# ln  m"km"y # #k"o"#˜ l ymn kp l m' m""n kp  n"o# 'n #kpk"  kmmkn k l ymn kp n "n' m""nu ¢£¤ ¥¦§¨©ª« ¬ #kn" n n  #l kor‰m  nm ks"npk"k l vn n#m' m"k'#n  kkv'm nlkxr l #k""nmk sx lpk"#'"" nq  ""orn oq  lwr'" "n' nuk'm' {l m' k ln "npk"k m"n €u {l kq k skp lnmm'sn  y #n xkxnlkxq pk#'n#k sl nn' #kpk"# ymu r'rq s'



®¯T°T ±*


®¯TµT ±6,65 ],LV*35 ]56,A6*=A5 +6,)6 +6,65+



®¯T¶T ±6,65 ],LV*35 ]56,


®¯T·T ;8


{l &'nk nq lq kn lxl "npk"k x" pk" kn #kpk"r k jr'" € n xk"v kn #kpk"r k ln o"  kn¸



®¯T¹T U*6V K*3,A ±6,65+ ¢£¢ º»¼«½¾¿À ÁÂÃ ÄÅ«ÆÇ ÄÈ©«¿ ›lk'rl "n"#l n l krkrn#"s k l w"nq l"nksy sn# kkn kp kst#n  l ym nynn l sy kx x '"nkk „€…u#nn# ›n k s"�y skoq ll|"# sx lkn kst#nnn m"n# kst# k" nynn kst#n 'n xl l kp œmky� s"#k "knlmnu } !zj €u‰ q ln x"xl#lw n s"y nnk#knq xl#l 'mm" '" #k  nnk#k nq w #l"#"n#n n'#l n l kx" žorsn sk'nq '&'nn  k""nn kp l kpnnk#k   ro "# ku x" nm#w sy l k "p"#nu } !zj ~u� q "knlmn "sy w n nu{ln m" kp "p"#nq #lykp v xl#lk wn l n pk""y vm nnk#k "p"#n kl" "p"#ql'n pk"rs'q s"#k n  n's #lr kp ‰m"nnoy  |#q yn"knlmu{ln l n ym kp#lr "knlmnu ¢£É ÊËÃ«ª¿ ÁÂÃ Ê«¾§¨ËÃ«ª¿ {l !zjkpnm#w#knq 'v lkn kp Ž!Ìq lo o" #'  pk" wk l"  k k"  ku Íy #kokq 'oyq l " ln 'n'y s 'n n  nyky pk"  !zj m#vru } y !zj €u‰ mknq  ks'xn w n#k#m  ²m#vr n#³q  "kst#n k w  l nm#w#knq 'o l #k' #k n p"k y #nn xl  ro !zj m#vru ¬l 'oq ln



wkn x" nkxl r pk" n'kn xl" #"knn ³k³ "p"#n x" #kku !zj ~u� y ln "k'# l kk kp  ‰q   ‰m# lm#vp# l ‰n #k kst#n n p"k #nnn p"k |" rnu {ln "#krnn l #"nr s'# kp knnqnr xl#l "p"# kl" knŸln " 'oyq  y kx s #kn" knu ‹kx o"q ln on 'n xlk'  w"  kp  kq n# x # k kr" s nr r'" l  kst#n xl  ‰ x mknnnn  ym #k sy m#vru Íykkp ln #koknq l"v " syxkŽ!Ìq r"n kmm"k#ln knkwr  #k#m ku {l w"nq l nr #nn n sr#nn  "kkk kst#n pk" l kq xl"sy lm"lmn k"#ls l'n #knnn kp l n#n kp l #k sy œk" p"k� kst#u ‹kxo"qnlnn #kk kn kxk"v n'#lln#nkn kp kn xl#lrn#vk" kn  nrkpq"kkpk" q #nn #kr ‰mq#ksk"o m"k#nnn„€~…u{l "o  k" r" mm"k#lq l k o n ’‰  !zj ~u � qn k w  k nt'n  n kp kst#nun {vr ln n#k wkq l ksok'n #lk# pk" l ym kp  k l n kp "l ro kst# ymn l #k kst#nu {l n kp n'#l  wk l ‰kp n#ku ¢£Î ÄÈ©ÆÂÏ ÆÂ ÊËÃ«ªÐÑÇÆÒ«Â ¥ÂÏÆÂ««ÇÆÂÏ {l mm#k kp ymr  k "o r"r n n   's" kp onu  wkr" oq r'rn lkp lm'  m"km"n ‰mk" kn  k"s›"r"r s "nk sk' l ymn kst#n  l ly xl l knu jk" ln o kp r"'"yq  kst# sn mm"k#l ks"k" ymr nm"nm#oq m"kssy k" '"  mm"km"u j"k  l" n nk   k "nk sk'  l ymn kpk "p#n l sy l "npk"knq m"kr"nq "mknk"n kl" " n"o#nu } n  ln o l  mm"km" ym nyn nlk' kx 'n kk "nk sk' nlmknns #kn"'#k kpl#kl" nynn p"k l n"o#n os 'nu¬l k w kn l sy ln n"o#n  '" "n kpmm"k#lq l ymnn# kp llnkst#n l ly ##mq x "r' l ln n  k n"o#n 'oy ##m kn n m'q k ‹or kst#nunsnl l n"o#n rl ##m  m"k'# knq  pkkxn l ly nlk' nm#py ymn nkpk" ln knuj'"l"k"qlor nsnl ln ym #"knq 'np' k w  n# pk" n'sn'sy l kxn lk k ‰' mknns �‰syn  "'nq xl n'"nu nn'"r l l jk"n"o#n "#o kn xlkn ly k k l nmn"npk"k n#"s  nn#k ~u€kp#lsk n ko"n ##m‰mq n #ln m'q  nlk' ##m y m"ko  k mk l "npk"k mn  #k knlmknnsq k l n klmknnsu



Ó ÔefÕÖ ×ØÙÕÚ •bf ÔefÕÖ ×ØÙÕ ÛgÜÚcicgc•ÜiÖicØ }#'nnlnln#k x m"ko  nm n"'#'"ympk"ylsymn'sn' kp  kpk" kl"u  n #kkn '" xl#l k k {ln#'n  ynn#nn"y kp l m# kp kk p'#k ymr 'mk kst# ymln rq l ‰nkn pk" kst# ymr #k""#y x #k‰u""u ¬ kn" l mm#k kp k ymn 'nr l ‰m m"n É£¤ ÊËÃ«ª ÄÈ©«¿ {l m"ok'n n#k wn  ‹kxo"q k ymlnnnl wk n kp kst#snymnk pk""�#kq  l kst#n #k ku  l  kpr'rnq k ymnxl" n "l" "rxk"npk"k k" k snkp m"kr"r "�#k s l k " "r ymnu{l"pk"qx  žk" k "w!zjk'" k ym'mk k"sn#yu k xl n"'#'"n k x lo¸ "�#k kst# yn  !zj #nnu ¬l "'" k ym nynnq n'#l n „€€…q n'rrnn l !zj ym nn knr'" l nr'rq lr n u#nnq !zj n nklr kp  nm# #nu # u 's k#nnnm#py slok'"q  !zj #nn¬n l"pk" p# k"#k krk'n k  ym l k   ym nyn "kkryu k'"nonlk ly w#k�u  k ym n  n kp !zj #nnn œq kp #k'"nq l "p"#n } l ‰m m"n  k n#k ~u€qnlkx l k ym€u "&'" pk" ky k'" "npk"k n  nn# l  wr'" } p#q l nrw#sy|"# k ymn  m#vrnu kn n l n"'#'"r m"ko m#vrn sx  "knlmn sx É£¢ ÊËÃ«ªÐÄÈ©« ÝÅ«½ÞÆÂÏ Ž" xl #kkn y kpk"k ymquß'  unnmyq kp kst##lymnqs #kn" #kpk"q k" n'sn'sq kl"¸ kst# ym  lk "&'" n 'n s ²'"nkk³ sy l # nu ˆ"yq ln "'"n  n'k kp kst# ym #kpk"#u {l|# m"n# kp "knlmnq xl#lo" pk"q º»¼«½¾ÐÄÈ©« ÝËÂàËÇ¨§Â½« w sx #nnn ln  k l ko" mm"k#l k l ymr kp#kn"n kst#nu {l n"'#'"nkp ''y kst# ym "nm"lkpnu }qlyp kk "knlm m "p"#nq k |" p'y p"kn"kr" l m"km"n nkp#kky  kst# sx k" nynnu{l" nqkp #k'"nq m"o# #y## m#n l #kpk"# kpxk#nnnu jk" ‰mq #kn"  #nn #nn ˆ€ ˆ~u "knlm ›€q #knnr kp "p"#n ‚€  ‚~q xl kl" jk"  #nn ˆ€á k s #kn"  n'sym kp ˆ€q  'n m"#m   "knlm ›€á



xl  #nnkpˆ~áˆ€ál nˆ€u n'sym kp ˆ~q xl#l p# mn k l k"r #km"nk ln s "y kpm"n  „€�…q l" "sn y#k‰q mknns"rr mm"k#ln kll›n#'""y ym #kpk"# kst# ymn k p"kn m"k mm"k#l sn k n's#nn sn #kpk"#q ‰ oq kkn"'#'" #kpk"#u ›n nœpk"nkkm"k m"n"'"  „€�…qymn ln'nm"kms n'" l l #ko"# "y ymn�|"#n  #k"o"# œpk" m""kymn� "'n vœ'nrkn'sn'mk ##k' l n"'#'" n'#l n 'm#n nnk#kn ‹kxo"q o"n n'sn'mk "nm#oy�u k 'n ln mm"k#ln xllymr sk n  #k#k kp ks t#nq l" " k "&'"n 'n  xl#l k k mm" xl"'n o'r kst#k ym #kpk"#kplnkku m#w#yq l"nnnnr " #"  m"r l m"n"ok y kp #nnn xl #kpk"# {ln "'n " kn o  "n' ‰kn n'#l€u›n˜"�‰okp "knlmnu "knlm y"knlm k s nnw syk sknnw "�‰osy"knlmu ~u "yq  k "�‰o y  "�‰o "knlmu ‹or nnnnr ln #kn"ql #lk# "nkkmn knok k xl#l rk"l k 'nn xl kst# ym #kpk"#u #kp'nr k'" ‰mn sy 'nr k ‰nk #l&'nq x x m"k# 'nr l n"'#'" #kpk"# m"kmkn  „€�…q xl mm"km" ‰nkn pk" l sko #kn"u Žnr k'"ykst# ym #kpk"# "'ql &'n ÊËÃ«ªÐÄÈ©« ÝËÂàËÇ¨§Â½« k kp xll"  "&'" k ym s nnw sy  m"ko k ym n#kpk" "kst# sy #l#vr xll" pk" #l "&'" kst# ymq l" ‰nn ymk k l m"ko ymu pk" okr  "�#o wk } n o"y mk" l" l "nk kpm"ko k k ymu }ymqm"#'"q   "&'"r l l l" #l ‰n kst#ym ‰n kp#l l x k k n# kst# ymu ƒ' k" nmyq l"n l |"# sx l sn# kp l kst# kp  ro ym   k sn# kp l kst#á n ym  ká n k ymul{l{"nk k ym kp  n #l xlk' "nkn xk'{lnn #k #nnu |"# mknnxl k m"ksn pymrq x " xls#k l k kp "npk" pk"kn k" m"kr"n pn s' y m"ks# y#y "r lk'm' ym kpk  k 'nr "�#kq k"{ln pk"  m"ksn r'r l "n n m' k" ymn 'nr p"#u " n#'nn  n#k ‡u É£É Ñ«¾§Æª¿ §ÂÃ Ñ«¨ËÂ¿¾Ç§¾ÆËÂ {l mm"k#l nr k "n sy lpk"pkkxr nmn˜ ym #kpk"# n#'nn sko y s n'



jk" #lymn#nn œkst# ym� k l "&'" kn"'#'" ymq w#kpk"#  #kpk" â kst# l m"ko ymu Žnr p"k „€�…q ln n l ’#l km"k k lk "&'" #nnk "'" 'n symq nnw sy  #kpk" km"k ##k"r #ko"# #k"o"# k m "" ymn  mm"km" n'sn'mkn kp 'm#n ’#l m"km"y k lk "&'" #nnk ymq 'n sn'sn'mk nnw syk 'm#yq #kpk" m"km"y ##k"r #ko"# # ’ â n#"s sko#kpk" m"ko ymn xl#l ok l y "'n  l pk" #l l "&'" â ’n'" k #kpk" ym #nn  lm"ko kk ymuymq l" "n  n !k" pk"yq #kpk"# kppkkxnu  m"ko k ym k  "&'" k ym y s w n j"nqxq nsnl n'#l l˜l kst# ym #kpk"# "k q À q ã  ym #ko"#�q Àœ"'" 'm#y n'sn'mk�q œ"'" ym  À ã œm"" ymœm"" #k"o"#�q  n'sn'm 'm#y k œo"n�� À œm"km"y ymã œm"km"y #ko"#�q'm#y  n'sn'mk�q  •



•



M Tp



M Tr



image(M Tr .types →



M Tp .types)



∀Cp : Class ∈ M Tp ∀Cr : Class ∈ M Tr Cp ∈ image(Cr )⇐⇒ ∀Or : Operation ∈ Cr .allOperations() ∃Op : Operation ∈Cp .allOperations() Op .name = Or .name Op .type ≤ Or .type Op .multiplicity ⊆ Or .multipicity



∀P ar : P arameter ∈ Or .ownedP arameter ∃P ap : P arameter ∈ Or .ownedP arameter P ar .type ≤ P ap .type P ar .multiplicity ⊆ P ap .multipicity



∀P rr : P roperty ∈ Cr .allP roperties() ∃P rp : P roperty ∈ Cp .allP roperties() P rp .type ≤ P rr .type P rp .multiplicity ⊆ P rr .multipicity



‹or nsnl ln "kskoq sy n'"r l˜ q #l#v l y #kn"n n#"s œ#l "&'" À À #nn ln  #kpk"� À œ"�‰o m"km"n " n nw sy "�‰o m"km"n�  P rr .isReadOnly = f alse ⇒ P rp .isReadOnly = f alse



image(M Tr .types → M Tp .types)



∀Cr ∈ M Tr image(Cr ) 6= ∅ ∀Cr ∈ M Tr ,∀Pr ∈ Cr .allP roperties() Pr .type = Cr ⇒ image(Pr .type) = image(Cr )



œk "�‰o m"km"n " nnw sy k "�‰o m"km"n� ›mmyrlln l ‰m"k kn ks knmn ym k#kpk"# nlkx m"ko {s €u n#k ~u€q x ±*A6Y±6 ],3?Y±6 ;8)5 ä: åG± åG± .æ .æ åG± ]>A 6 *=A5Y±6,)6 -K*Z>)5 .æ åG± .æ .æ .æ F: ],3?,68)7Y±6,)6 -K*Z>)5 åG± åG± åG± .æ åG± B: 65 -K*Z>)5 åG± .æ åG± åG± E: C: åG± U*6;8)5 çRNèé °T ]8?5A ê7=5 ;8398)






→



}llns"kr "k xkp 'm#y # n l#kn"n l klokp kxs"kv #nnnlœj�  n'symr "knlmq s' l rlr kp 'm#n lnu } n ks nk l #kmkn n #l"n " pk' k s n'symn kp nm n #l"nq lk'rl l "o"nn rl lols k" 'ou {ln |##l"n kp 'nrk lkn n"'#'" #k pk"# n sy #kpk"# kp nm xl w nnu ì ígdcîÕd ïebÚifÕd•ciebÚ ‹or pk"#kn" ll r"  kpkp ymn pk"ymnq kn  m"k# m"nk n#'nn  m m"k#l o"pyr #kpk"# k x kx xk " nn'nq lkn kp k ym "�#k  k ym p"#u



Î£¤ ÊËÃ«ª ÄÈ©« ð«ñ«½¾ÆËÂ ‚�#k n ksk'kp lxlvyp'"n p'"nkpm"kon k "o r"ru {l kpsy k nv  kst# kxn pk" l #"k r"# kkn l!yxk"vn"o#n "r"nn kpn l k p"kn"%k xl#l lkst#n"%kq xn n u n'#l ™!Ì  ‰' k "mknk"nq  #k r"k"nq "y v ‰no 'n kp kst# "�#ku ‹orkp   "�#ku kp  k{lymq  n'n"#"y #nn"y k #kn" l m"ks k ym nq p m"kon  k k  n"o#q kp nlk' s mknns k#knu " l ym kp l k sy kkvr  l ymn l›n kst#n l  n#'nnq lkp   #'y xl ym kxl "�#k n l|"# s x l m"n#  kst# kp  ro  k l m"n# kp l kst# ym  l kán ymu {ln m"ks vn  mknns k



nmy  " œ'nr kst# "�#k� l kst# ym kp #l s" kp l k "'" l n l ym kp l ku }'oyq l"y m"ksm"n "&'"n lwrku #nnn l ym"ksq s nnk# xl l kst#n ›n  r" ln " &'"n  pk" kp ‰n &'w#kq xl#l n nklr k os #'"" !‘’ kknu }n 'n"#lr kp lnqpk""o nkst# k 'nymn sk' ‰n &'w#kq n'#l "p""r xl  kst# ro n"�#ku kp m#vrnq u r u lkn "y #kr kst# ymn ks p"k {ln nqlkxo"q m" nk'k l "&'"n p'"l" #kn"ku
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