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k1

       
 

     

secretdef

secretdef k2    ~ 

version    ~ "0.1"
fullname ~ "distributed semaphore"

down       ~ procedure (x)
up            ~ procedure (x)

P              ~ procedure (x)
V              ~ procedure (x)
createque ~ key
...
knowndict~ dict (r|w)

handle1 ~    pqueue ~ key

   

handle2 ~    pqueue ~ key

global store of a platform

servdict (r|w|x)

knowndict

semadict (r|x)     (service access point)

                state     ~ 0                 state     ~ 0

                owner   ~ ...     
                ...

                owner   ~ ...    
                ...

k2   ~   "distsema"

globdict (r|w)

           ...
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@2[^bòopYVoMn�qCoe]^X~[ � giYropY2X2@2]_o(=JXZj2t2]_X C mHYV[ � bdf%=,gif_XeuA[ � X
jAXJf=J]^b
@2[_bdoeY}oMn6@2]_o(=JXJjAt2]_XJf�oeY2�dvVq=b
> � [RY2oe[^<8X�f_t�g)=JbdXJY�[~n?op]�gMY}g?@�@2]^o*@2]^bÐgM[_X
tAfhg?>pXkoMn�[ � Xkf_XJ]^c�b�=ZX C r � XJYV[ � X2@2]^oo=ZXJj2t2]^XJfkq�t2f_[6<8X2=,gi�d�òXZj=bdYrg9@2]^XJj2X��TY2XJj
op]_j2XZ]Ò[^o�XJY2f^t2]_Xa[ � X^=JoeY2f^bdf_[_XZY�=Jv=oin [ � XDf^XJ]_c�b
=JXaoe]:[^og<8Xaq=X,giY2bdY�>Mn/t2�HuJ[ � XDf_XZ]H�
c�b
=JX6@2]_oMc�bdj2XJ]¤q�t2f_[4bòYA=J�dt2j2XRbòY�[ � X~f^XJ]_c�b
=JX~bdY�[_XJ] n�g?=JX~jAXJf=J]^b
@2[_bdoeY4ue[ � XÒ]^XJ�dXJcegMY�[
bdY�n/oe]_qVgM[^bòopY�[_oVgM�d�do?;	[ � X9=JopY2f_t2qCXJ]D[^o)=,gi�d�5[ � X�j2bd� XZ]_XJY�[2@2]_o(=JXZj2t2]_XZf�bdY6[ � X
]^b
> � [~f_XJs�t2XZY�=JX C
u XJ[Rt2fÒtAf_X�gB>\gibòY�[ � XDjAbòf^[_]^b�<At2[_XJjCf_XJqVg?@ � oe]_X~f^XJ]_c�b
=JX�gMf~gMY�XZ� giq)@2�dXR[_o�bd�ò�dt2f �
[^]hgi[_X�[ � bdf%@ToebdY�[ C tÒX�n?oe]^X g�f^XJqrgB@ � oe]^Xg=,giYl<8X�t2f_XJjM<�v=qCXJf_f^XJY�>eXZ]_fk[_o'=Jo�op]H�
jAbòYTgM[_Xk[ � XJbd]~XJ��X�=Jt2[^bdoeY5uAoeY2XaoMn�[ � X�qCXJf_f^XJY�>eXZ]_f~q�t2f^[�=J]^X,gM[^X�[ � X�f^XJqrgB@ � op]_X Cp n?[_XZ];~gM]_jAf,u�[ � X/@2]^oo=ZXJj2t2]^XJf~n?op]Òg?=Zs\tAbò]^bdY�>{gMYAj�]_XJ�dX,gif_bdY�>�[ � XDf^XJqrgB@ � oe]^X%=,gMY<TX6=,gM�d�dXJj9; � XJY�Y2XJXJj2XZj C mHY�[ � bdfk=,gMf^Xeue[ � XRf_XJ]^c\b
=JX^@2]_oMc�bdj2XJ]4q�t2f_[4f_[�gM[_X%=Z�òX;gM]_�dv
[ � gM[~[ � X2@2]_o(=JXZj2t2]_X n?oe]%=J]^X,gM[^bdY�>�[ � Xkf^XJqrgB@ � oe]^X � gif~[_o9<8X2=,gi�d�òXZj)�T]_f_[ Ckp Y2j
opY�=JX�g�f^XJqrgB@ � oe]^X � gif/<TXJXJYM=J]_X,gi[_XJj4u�[ � X�oe[ � XJ]2@2]^oo=ZXJj2t2]^XJfkn?op] � giY2j2�dbdY�>�bd[=;gMY.<8X�=,gM�d�dXJj=bdY6gMY�v�f^XJs�t2XJY�=JX C
�AC�b �o@TX�=J[^XJj"bdY�[_XZ]hg?=Z[_bdoeYM<8XZ[n;ÒXJXZY�[ � X'@2]^oMc�bòjAXJ]�gMY2j6[ � X'=JopY2f_t2qCXJ]koMnÒ[ � X�f_XZ]H�
c�b
=JXe�kgMfkqCXJf_f^XJY�>eXZ]_fg=,giY qCoMceXan?op]_q � opf_[k[_o � opf_[kbdY g�qCXJf_f^XJY�>eXZ]�XJY�c�bò]^oeY��
qCXJY�[,u�bd[RY2oe[Dgi��;~g;v�f�=Z�òX;gM]/; � XJ]_X�[ � X�bdY�[_XJ]�g?=J[^bdoeY)<TXJ[n;RXJXJY}[ � X�@2]_oMc�bdj2XJ]DgiY2j
[ � Xg=JopY2f_tAq=XJ]~oin�[ � X�f^XJ]_c�b
=JX � gMf~[^o�o(=�=Jt2] C mHYCn�g?=Z[~[ � bdf%=,giYro(=�=Zt2]DXJbd[ � XJ]DopY
[ � X'@2]^oMc\bdj2XZ]�op]koeY}[ � X'=JopY2f_tAq=XJ] � opf_[ C9i~� XZ]_X�n?op]_Xeu�; � XJY�[ � X'=JopY2f_t2qCXJ]kbdf
]^XJs�t2bd]_XJjV[^o"@2]^oMc�bòjAXeuMn/oe]RXJ�2gMq)@A�òX~gMYCbdY\[^XJ]hgB=J[_bdopY=s�t2XJt2X�gif g2@TgM]hgiq=XJ[^XJ]R[_o�g@A]_o(=JXJj2tA]_XeuT[ � X/=JopY2f_t2qCXJ] � gifÒ[^o"h�Y2o?;�bdY'; � b
= �=� opf_[R[ � Xas�t2XJt2Xkbdf:XJ�(@TX�=J[_XZj
[^o'<8Xk�do(=,gM[^XJjl<�v�[ � Xg@2]_oMc�bdj2XJ]~oin�[ � Xkf_XJ]^c\b
=JX C

zDC � XJ]_c�b
=JXkbdY\[^XJ]HnHg?=JXk[Hv(@8Xp�:g�f^XJ]_c�b
=JXkbdY\[^XJ]HnHg?=JX2=,giY)<TXDXJbd[ � XJ]~f_[�gM[_b
=koe]Rj2v�Y8giq=b
= C
�Aoe]*f^oeq=Xj=J�ÐgMf_f^XJf:oin f^XJ]_c�b
=JXJf;u�oeY�=JXDg�t2f_XZ]:oMn5gaf_XJ]^c\b
=JX � gMf*�dX,gM]^Y2XJj � o?; [_okt2f_X
[ � X�f_XJ]^c\b
=JXpu5[ � X{bdY�[_XZ]Hn�gB=JX{bdfkXJ�(@TX�=J[_XZj�[_o=]^XJqrgibdY6t2Y�= � giY�>eXJjz}Ðf^[hgB<2�dX�~ C2i~� X
f^XJ]_c�b
=JXRbdY\[^XJ]HnHg?=JX:bdf5gRf^[hgM[^b
=:bdY\[^XJ]HnHg?=JX C mHY�[ � bdf�=,gMf^XeuM[ � X:t2f_XZ]®=;gMY�g?=Js�t2bd]^X:oeY�=ZXeu
]^X�n?XJ]^XJY�=JXZfr[^o [ � X)@A]_o(=JXJj2tA]_XJfVbd[�Y2XJXZj2f�[_oM=,gM�d� CMp �d�Rf_t�<2f^XJs�t2XJY�[)@A]_o(=JXJj2tA]_X=;gM�d�df�;~bd�d�2t2f^X�[ � XJf^X�]^X�n?XJ]^XJY�=JXZf C �Do?;RXJceXZ]Òf^oeq=X~f^XJ]_c�b
=JX�bdq{@2�dXJq�XJY�[hgi[_bdoeY2f�=,gMY
]^XJs�t2bd]_X{gÉj2v�Y8gMqCb
=~bòY�[^XJ]Hn�gB=JX C mHYV[ � bdf/=,gif_XeuT[ � X�t2f_XZ]�bdf~XJ�(@TX�=J[^XJj�[_o'= � X�=�hVb n
[ � X�bòY�[^XJ]Hn�gB=JX � gMf^= � gMY�>pXJjl; � XJYAXJceXJ]�bò[aY2XJXJjAf�[^o=bdY�[_XJ]�g?=J[2;~bd[ � [ � X�f_XJ]^c�b�=ZX Ci~� bòf{=,gMY�bòq{@2�dv [ � gM[�[ � X}t2f_XJ]{>eo"gB>\gMbdY�[ � ]_oetA> � [ � X6�dX,gM]^Y2bdY�>+@2]^oo=ZXJf_fVb n
[ � X=bdY�[_XZ]Hn�gB=JX � gMf�= � gMY�>pXJj C.p j2v�Y8giq=b
=�bdY�[_XJ] n�g?=ZX=bdf�gM[_[^]hgB=J[_bdceXCoeY2�dv6b n~[ � X
bdY�[_XZ]Hn�gB=JX'= � gMY�>pXJf�cpXJ]_v}oMn?[^XJY"gMYAj b n~[ � X'= � giY�>eXJf�gM]_X�YAoe[g=JopY(�8Y2XZj�oeY2�dv6[^o
gÀ�òbdqCbò[^XJjl@8gi]_[�oin [ � X=bdY�[_XZ]Hn�gB=JX Cl� Y"[ � X'=JoeY�[^]hgM]^v\u*b n~[ � X�f^XJ]_c�b
=JXVbdY�[_XJ] n�g?=JX= � giY�>eXZf�]�gM]^XJ�dv\u�gMYAj b n�= � gMY�>pXJfkj2oVY2oe[kg���X�=J[�gC�ÐgM]>pXg@8gi]_[DoinÒ[ � X{bdY�[_XJ] n�g?=ZXeu

� �



[ � X�]_X�@8op]_[�oin gMf^v\YA= � ]_oeYAoet2fkXJcpXJY�[_f�j2XZf=J]^b�<TXJj�<8XJ�do?;�f � opt2�djl<8X�tAf_XJj"gif giY
gi�d[_XJ]^Y8gM[^bòcpXk[_o�[ � X�jAv\YTgMq=b
=~bdY�[_XJ] n�g?=ZX C

�ACv� X�@Toe]_[Voin gMf^v\YA= � ]_oeYAoet2fVXJcpXJY�[_f,��g�f^XJ]_c�b
=JX+@2]^oMc�bòjAXJ].=,gMY(Y2XJXJj([_o ]_X�@Toe]^[
f^oeqCX gif_v�Y�= � ]_opY2oetAf�XJceXZY\[^f{[^oV[ � XCt2f_XJ]^f{oin bd[^f�f^XJ]_c�b
=JX C � oeq=X�XJ�2gMq)@A�òXZf�oin
f^t�= � gif_v�Y�= � ]^oeY2opt2fkXJceXJY�[^f gi]_X�[ � X9= � gMY�>pX{oinx[ � X�f_XJ]^c\b
=JX�bdY�[_XJ] n�g?=JX�gMYAj6[ � X
f � t2[~j2o?;~Y�oMn*[ � Xkf^XJ]_c�b
=JX C mHY2j2XJXJj4u8g�=Joeq{@2�dXJ��f_XZ]_c�b
=JXg=,giY=]_XZ�òv�opYrg�Y�t2q'<8XZ]
oinÒq=op]_Xg<TgMf_b
=�f^XJ]_c�b
=JXJfg@A]_oMc�bdj2XJjM<\v oe[ � XJ]kq=XJf^f_XJY�>pXJ]_f C m/nÒopY2X{oin [ � X9<8gMf^b�=
f^XJ]_c�b
=JXJf�n�gMbd�df,ui[ � Xkf_XZ]_c�b
=JX2@2]_oMc�bdj2XJ]6=,gMYCj2X�=Jbdj2Xa[_o�f � t2[Rj2o?;~Y=bd[^fÒo?;~Y�f^XJ]_c�b
=JX
giY2jV]_X�@Toe]^[_fa[ � bdf~XJcpXJY�[D[_o�gM�d��[ � X�t2f^XJ]_faoMn�[ � X�f^XJ]_c�b
=JX C

±³²»º ��ÂgÀk¶%·:�*¿�º%¶HÅÇ¶/Èkº6·�¹$¼{À®¹�Á³Â¾½+¿9Â@¿'¼)¿3¿9¶
r�Xg@2]^o*@Toef_X � XJ]^X gM×^�ÐgMY�>pt8g?>pX�Ø'=,gM�d�dXJj ö�ñZõhõJñ;ùeüpñ,÷�ïÐù2û/ñ,÷þÿJøeó�ñ�ôeñZõ�ó;÷Jï ú�û?ïþíeù ðòøeùpü*��ø,üpñ
[ � gi['=,gMYz<TXVt2f_XJj�[^o j2XZf=J]^b�<TX}[ � XVbdY�n?op]_qrgi[_bdoeY8=JoeY�[hgibdY2XJj�bdY"[ � Xrf^XJ]_c�b
=JX gB=�=JXJf^f@8opbdY\[M}#� pk� ~CoMn{g+>pbdceXJY	f^XJ]_c�b
=JX CJp f_XJ]^c�b�=ZXel f�� p�� =JoeY�[hgibdY2frgi�ò�a[ � X Y2X�=JXJf^fhgi]_v
bdY�n?oe]^qrgi[_bdoeYÉn?oe]abòY�[^XJ]hgB=J[_bdY�>{;~bò[ � [ � X�f_XJ]^c�b�=ZX C �4b
>et2]^X y�C z f � o?;~fk[ � X�f_[^]_t�=J[^t2]_X�oin
g�f_XJ]^c�b�=ZX{g?=�=ZXJf_f2@ToebdY�[ Cp f^XJ]_c�b
=JXel f'� p�� bòf�gVj2b
=J[_bdopY8gM]^v6[ � gi[g=JopY\[�gMbdY2f�gCcegM]_v�bdY�>VY�t2q'<TXJ]�oMn~XJY�[_]^bdXJf}ÐbdY�n?op]_qVgM[_bdopY&~�jAXJf=J]^b
<2bdY�>�[ � X+� p�� [_o*>pXJ[ � XJ].;~bò[ � [ � X f^XJ]_c�b
=JX�[ � gM[=bdfVg?=�=JXZf_f_XZj
[ � ]^oet�> � bd[ C�p f_XJ]^c�b�=ZXel f�� p�� =ZoeY�[hgibòYAfÒgM[*�dX,gMf^[:[ � ]_XJXaqrgMYAj8gM[^oe]_vkXJY�[^]_bdXJf,u�[ � X~oe[ � XJ]
XJY�[_]^bòXZf�gM]^X�o*@A[_bdoeY8gi� C�i~� X�qVgMY2j8gi[_op]_v�XJY�[_]_bdXJfkgM]^Xe�

a [ � XRXJY�[_]_v�t2Y2j2XJ]*[ � XÒYTgMq=X���À��2£~[ � gM[*j2XJfs=J]_b
<TXJf:[ � XÒ[Hv(@TXÒoin [ � XRf_XJ]^c\b
=JXDgB=�=JXJf^f@ToebdY�[�¯
a [ � X~XJY�[_]^v{tAY2j2XJ]:[ � X~Y8giq=XD ;¢��2£����2�A�e£D[ � gM[*j2XZf=J]^b�<TXJf~[ � X~bdY\[^XJ]HnHg?=JX%@2]^oMc�bòjAXJj
[^o�q=XJf^f_XJYA>eXJ]^f~n?op]ÒbdY�[_XJ]�g?=J[^bdY�>';~bd[ � [ � Xkf^XJ]_c�b
=JX*¯

a giY2j6[ � X{XZY\[^]_v6tAY2j2XJ]k[ � X{Y8giq=X��e£�Á\�2£p¢T�e£�[ � gi[�jAXJf=J]^b
<8XJf�[ � X�gMj2qCbd[_[_XZjrf^X��
s�t2XZY�=JX�oinf@A]_o(=JXJj2tA]_Xg=,gi�d�òfRn/oe]RbòY�[^XJ]hgB=J[_bdY�>';~bd[ � [ � Xkf_XJ]^c\b
=JX C

� tA�òXZf yAC �»Â yAC ypy j2X��TY2X6q=op]_XÉn?oe]^qrgM�d�dv g f_XJ]^c�b�=ZX gB=�=JXJf^f)@ToebdY�[ CdÞ/Ã\p f_XZ]_c�b
=JXel f
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type   ~   (proc, msgr)
arg    ~  [ argtype ]
value ~  procedure (x)

order ~ (any, first, last, 1, 2, 3, ...)
multi ~  (once, many)

SAP dictionary

interface   ~

procname     ~ 

. . . 

mandatory

optional

ex
ac

tly
 o

ne

at least one
precede ~  [[procname procname ...][procn  procn] ...]
follow    ~  [[procname procname ...][procn  procn] ...]
before   ~  [[procname procname ...][procn  procn]...]
last        ~  [procname procname ...]

first       ~  [procname procname ...]

post       ~  [[procname procname ...][procn  procn] ...]
ante       ~  [[procname procname ...][procn  procn] ...]

type           ~            (static,   dynamic) 

partial      ~

total         ~ [[once  procname ...] [many  procname  procname...] ... ]
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