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Immersadesk

Servers
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iPaq client

ANP

ANP

LEGEND:

image data

coordinates & bonds

raw MD data

Dynamics
Molecular

disk client

PC

Bond Server
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stream identifier − the field offsets and values that are common for all data units in the stream

activity − operations performed on input data unit depending on data values and state

operation are: consume, modify, replicate

input is data unit or data fragment

internal state includes history (counters), tag information (fields to access), parameters (to compare against)

external state includes context state and configuration

queue − connect outputs and inputs of activities

data unit

data tag − describes data unit format, size, layout, and membership in group of units

fragment tag − binds fragments to data unit and identifies position in the sequence

sequence of fragments

service

the input is defined through the input stream identifier

the graph defines the possible order of execution of activities

− partially ordered graph of activities interconnected via queues that is associated with a stream

state is internal (per data tag) and external (per context)

actual path taken depends on data and state values at each activity

− collection of data units where tag.field = one of values

data tag
data tag

frgm tag frgm tagfrgm tag

content content content content

stream
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sh#0:
 .....
br[continue#]

 .....
sh#n#:
 .....

continue#:
.if (ctx == 0)
 .if (msgState == EOM)
  check_hot_swap(apId)
  check_new_config(apId)
 .endif
.endif

X:

Rx/Tx:

     check_new_config(apId)

jump[sh_offset, sh#0], targets[sh#0, sh#1, ...sh#n]

   

   ......

.if (sh_id == NULL_HNDLR) br[continue#] . endif

get_sh_info[apId, strmId, sh_id, sh_offset, sh_stateAddr]

jump[sh_offset, sh0#], targets[sh0#, sh1#, ... shn#]

sh0#:

br[continue#]

   .....

shn#:

  .....

continue#:

  .if (msgState == EOM)

   .endif

dequeue(apid, msgAddr, queueId)
get_sh_info[apId, strmId, sh_id, sh_offset, sh_stateAddr]
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  discard_msf[msgAddr]

X:Rx:

Tx:

move[fltno_offset, 43]

.endif

.if ($$x0 != flight_no)

    discard_msg[msgAddr]

.endif

 .endif

.endif

.if ($$x0==flight_no)

dram_to_regs[$$x0, msgAddr, fltno_offset, 1]

move[fltno_offset, 43]

dram_to_regs[$$x0, msgAddr, fltno_offset, 1]

.if ((cntPkt == 43) && (cntFrm==0))

    discard_msg[msgAddr]

  .if ($x0 == flight_no)
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NTV�]�VTL �y]H|�Z{PQUqV�PQN S LO]_[+KMLOXa]�V �DK�PQ[+K%t � � N�PQXML=o<dpVTL S PQUMxHPnN�UMZHdpZ{UMx_L S rvLO]_N0P g dpL�� �6|�LO[^Ppo~[^]_dQdQe �{t � � N�PQXML

| S Zy[zLON�N�PnUMxHK�]_N3dQPQ`�PpVTLOX%c~NTL �DKMLOUaV�KMLDV S ]_U�NTr Z S `�]�V�PpZ{U�N$Z_r�V�KMLDPQU~[zZ{`�PQUMx�N�V S LO]_`/X�L^|9LOU~X%Z{U���]_d �

cMLON=Z_r2X�]�V�]�o�LOdQX�N=LO` g LOX�XMLOX PQU N0c g NTLOu6cMLOUqV�
YI } � |<]_[��_L^V�N ��XMLO`%Z{U~NTV S ]�VTLOX g e V�KMLHV�K S Z{c�x{KM|~cMV

XML^x S ]_X~]�V�PpZ{U�NsZ g NTL S �_LOX �\KMLOU*]�[zZ{`%|<dpL��*KMLO]_XML S N 	 ; ��
 �sPQNsc�NTLOX Z{U V�KML S LO[zLOPp�_L=N�PnXML 	 NTL^L=Js] g dpL D �

; ��
 	 t � � � �=t � � N�PQXML�o~dpVTL S PQUMx%PQN�]�|�| S Z_| S PQ]�VTL�Z{U~dpear Z S N�Pn`%|~dpL�K�]_U�X�dQL S N � �DK�PQ[+K Z_|�L S ]�VTLHZ{U�N0`�]_dQd
|�Z S V�PpZ{U�N\Z_r�V�KML�]�|�|~dnPQ[^]�V�PpZ{U X�]�V�] � m U [zZ{`%|~] S PQNTZ{U���K�Ppx{K V�K S Z{cMx{K�|~cMV\dQL^�_LOdQN\] S L�]�VTV�]_PnUMLOX �DPpV�K

J � � N�PQXML�o<dpVTL S PQUMx��ML^�_LOU r Z S [zZ{`%|~dQL�� o~dQVTL S N=V�K�]�V\Z_|9L S ]�VTL�Z{UY]_UYLOUWV�P S L�X�]�V�]�`%LON�N�]�x_L 	 J ] g dQL�D �

; ��
�

5 ��� � �
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X�dpL S N � g eaL^��]_dQc�]�V�PQU�x*]_U�PQ`%|~dQLO`%LOUWV�]�V�PQZ{UaZ_rs]�|�L S � [^dQPQLOUWV3[^c�NTVTZ{`�P �^LOX�` c�dpV�PQ[^]_N�V
��J�KML4x S ]�|~K�N3PQU

b�Ppx{c S L �\D S L^| S LONTLOUWV�V�KML%]_[+K�PpL^�_LOX V�K S Z{c�x{KM|~cMV �DKMLOU V�KML Z S Ppx{PQU~]_d NTV S LO]_` PQN4NTLOUWV�VTZ � [^dQPpLOUqV�N

�DPpV�K�Z{cMV$]_Uqe�`�Z6X�PQo~[^]�V�PpZ{U�N 	 `a[^]_NTV % � � �DKMLOUat � � N0PQXML�K�]_U�X~dpL S N2|�L S r Z S ` V�KML ��V S ]_U�N�rvZ S `a]�V�PpZ{U�N

UML^LOXMLOX VTZ [^c�NTVTZ{`�P �^L%V�K�L�N�PQUMx{dpL�NTV S LO]_` rvZ S LO]_[+K [^dQPQLOUWV�]_U�X V�KML S L g e � x_LOUML S ]�VTL � [^c�NTVTZ{`aP �^LOX

[zZ_|~PpLON\Z_r�V�KML Z S Ppx{PnU�]_d?X�]�V�] 	 `�[^]_NTV�t ��� ��Z S �DKMLOU V�KML�J � � N�PQXML�K~]_U�X�dpL S N\N�PQ`%|<dpe [^c~NTVTZ{`�P �^L V�KML
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	 < ��� } dQPpLOUqV � [^c�NTVTZ{`aP �^LOX�` c�dpV�PQ[^]_NTV
�

Z{cMVTx_Z{PQU�x NTV S LO]_` ]_N�PpV%PQN g LOPQUMx [zZ_|~PpLOX r S Z{` `%LO`%Z S e ]_U�X NTLOUqV%Z{cMV 	 `�[^]_NTV�J ��� � R\Z_VTL V�K�]�V

N�c�[+K�UMZ{U � `�LO`%Z S e � PQUWVTLOU~N�Pp�_L�NTV S LO]_` [^c�NTVTZ{`�P �O]�V�PQZ{U�PQNl|�Z{N�N�P g dpLDZ{U�dQe �DPpV�K J � � N�PnXML�K�]_U�X�dpL S L�� �
LO[^cMV�PpZ{U � t�L^|�LO]�V�PQU�xYV�K�PQN*L^��]_dQc�]�V�PpZ{U rvZ S V �3Z NTV S LO]_`.K�]_U�X~dpL S N�V�K�]�V x_LOUML S ]�VTL X�P �9L S LOUqV*dQL^�_LOdQN

Z_r�`%LO`%Z S e dpZ{]_X�� �3L�o~U�X V�K~]�VaV�KMLYc~NTL Z_r�J � � N0PQXML�NTV S LO]_`FK�]_U�X�dQL S N S LON�c�dQV�N%PQU!] |�L S � [^dQPQLOUWV

[^c�NTVTZ{`aP �O] g dpL `*c�dQV�PQ[^]_NTV\N�Z{dQcMV�PpZ{U
�DPpV�K L �a[^PpLOU�[ze �DPQV�K�PQU �^� � Z_r$] UMZ{U � [^c�N�VTZ{`�P �^LOX `*c�dQV�PQ[^]_NTV
�

J�KML%c�N�L Z_rlt � � N�PQX�L�K~]_U�X�dpL S N4Z'��L S PQUMx�V�KML�N0]_`%L%r c~U�[zV�PpZ{U�]_dQPQVfe ��Z{U V�KML%Z_V�KML S K�]_U�X�� S LON0c�dpV�N�PQU

N�c g NTV�]_UWV�Pn]_d9X�L^x S ]_X�]�V�PpZ{U PQU�V�K�L�]_[+K�PpL^�_LOX V�K S Z{cMx{KM|~c�V3dpL^�_LOdnN �MZ'�9L S PQUMx�|�L S rvZ S `�]_U�[zL�V�K�]�Vl��] S PpLON

N�Ppx{U~Ppo~[^]_UqV�dpe g ]_N�LOX Z{U V�KMLHU6c�` g L S Z_r2` c�dpV�PQ[^]_N�V�[^dQPpLOUqV�N
�

J�K�LONTL\dQPn`�PpV�]�V�PpZ{U�N(`%Z_V�Pp��]�VTL\Z{c S XMLON0Ppx{UaVTZ�N�cM|~|9Z S V$`*c~dpV�Pp|~dpL�]_[zV�PQ��]�V�PpZ{U |�Z{PQUqV�N�Z{U V�KML4X�]�V�]

|~]�V�K V�K S Z{cMx{K V�KML�I�R R ���DKML S L�N�V S LO]_` K�]_U�X~dpL S N �DPpV�K X�P���L S LOUqV�[zZ{`%|~dpL��MPpVfe ]_U�X S LONTZ{c S [zL S L �
u6c�P S LO`%LOUqV�N�[^]_U g L�L��6LO[^cMVTLOX � 
YZ S L�XML^V�]_PndpLOX L^��]_dQc~]�V�PpZ{U�N�Z_rDV�K�L ��] S PQZ{c�N V S ]_XML^Z'��N g L^V �3L^LOU

K�]_U�X~dpL S [zZ{`%|~dpL��MPpV e ]_U�X ]_[zV�PQ��]�V�PpZ{UY|�Z{PQUWV�[^]_U g L�r Z{c�U�X PnU � �{��
 �

� ��� -/#%#%�0)�12�3��)�&4��5q�9# ��1�) ��1A���$
�7*)�12���:&\� - @��G��� �����=�9) �%)0�+) �y' �����
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J�KML L��y|9L S PQ`%LOUqV�N X�LON�[ S P g LOX PQU	V�K~PQN NTLO[zV�PpZ{U XMLO`%Z{U~NTV S ]�VTL V�KML r LO]_N�P g PQdnPpVfeCZ_r�Pn`%|~dpLO`%LOUqV�PQUMx

]�|�|~dnPQ[^]�V�PpZ{U � dpL^�_LOdMN�L S �6Pn[zLON2Z_r���] S eyPQUMxH[zZ{`�|~dpL��MPpVfe�c�N�PQU�x�N�V S LO]_` K�]_U~X�dpL S N�Z{U%V�K�L m ��R R R �WJ�KML^e

]_dQNTZ L^��]_dQc�]�VTL�]_U�X V�KMLa[zZ{NTV�N*]_N�NTZy[^PQ]�VTLOX �DPQV�K [zL S V�]_PQU K�]_U~X�dpL S N ��]_N�r c�U~[zV�PpZ{U Z_r(V�K�LOP S `%LO`%Z S e
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J�K�PnNDNTLO[zV�PpZ{U [zZ{`%|~] S LON\V�K�L ]_[+K�PpL^�_LOX V�K S Z{cMx{K�|~cMV�r Z S K�Z{NTV\�yN
� m ��R PQ`%|~dpLO`�LOUWV�]�V�PpZ{U~N�Z_r$]�NTL^V

Z_r N�L S �6Pn[zLON=[zZ{`�`%Z{U�dpe S LOuqc~P S LOX g e X�PQNTV S P g cMVTLOX�]�|�|~dQPQ[^]�V�PQZ{U�N
��J�KML�L��6|�L S Pn`%LOUWV�Nl] S L�[zZ{U�X~c�[zVTLOX

g e L^��]_dQc�]�V�PQU�x V�KML L��yLO[^cMV�PpZ{U!Z_r�] N�L^V�Z_r4]�|~|~dQPQ[^]�V�PpZ{U � dpL^�_LOd=NTL S �yPQ[zLONaPn`%|~dpLO`%LOUqVTLOX ]_NaN�V S LO]_`

K�]_U�X~dpL S N�Z{U�V�KML IUR R Z{U R ]�V�K ����]_U�X ] `�]�V�[+K�PQUMx c�NTL S � dpL^�_LOd S L^| S LONTLOUqV�]�V�PpZ{U�Z_rHV�KML N�]_`%L

NTL S �yPQ[zL�Z{U V�KML�KMZ{N�V �k]_dpZ{UMx R ]�V�K ���*J�KML S LON0c�dpV�N4| S LONTLOUqVTLOX PQU b�Ppx{c S L �\[�N�K�Z � V�KML�`%LO]_N0c S LOX

V�K S Z{c�x{KM|~cMVlr Z S V�KMLHr Z{dQdpZ �DPQUMx%NTL S �yPQ[zLON �

� X~]�V�]%rvZ S �3] S X~PQUMx 	 S Z{cMVTL � �

� `aP S�S Z S PnUMx*Z_r�V�KML�Z S Ppx{PQU�]_d�X�]�V�]aNTV S LO]_` VTZ�`*c�dQV�Pp|~dpL�XMLONTV�PQU~]�V�PpZ{U�N 	 `�P S0S Z S � �

� o<dpVTL S PQUMx g ]_N�LOX Z{U�]�|�|~dnPQ[^]�V�PpZ{U � dpL^�_LOd�[zZ{UqVTLOUqV 	 o~dpVTL S � �

� `aP S�S Z S PnUMx X~P��9L S LOUWV=�yPpL �DNlZ_r�V�KML�Z S PQx{PQU�]_d�X�]�V�] g ]_NTLOX Z{U V�KML*XMLONTV�PQU�]�V�PQZ{U 	 `�[^]_NTV � �

� ]�|~|~dpeyPQUMx�o �yLOXa| S Z6[zLON0N�PQUMxHr Z S LO]_[0K ]�|�|~dnPQ[^]�V�PpZ{U � dpL^�_LOd<`%LON�N�]�x_L �MN�c~[0K ]_N(cM|�X�]�VTLON(VTZ�NTL^V(Z_r

X~]�V�]%o�LOdQX�N 	 X�LOdpV�] � �~]_U�X

� ]�|~|~dpeyPQUMx�[zZ{`%|~dQL�� [^c~NTVTZ{`�P �O]�V�PpZ{U~N�VTZ V�KMLaLOUqV�P S L�Z S Ppx{PQU�]_d$NTV S LO]_`:X�]�V�] g L^r Z S L�PpV*PQNHr Z S �

�l] S XMLOX 	 V S ]_U�NTr Z S ` � �

J�K�L m��4R PQ`�|~dpLO`%LOUqV�]�V�PpZ{UHZ_r~V�KMLONTLlNTL S �yPQ[zLON�c�NTLON Z{UML(Z S `%Z S L3NTV S LO]_` K~]_U�X�dpL S N ��L��yLO[^cMVTLOX g e

V�KML t ��]_U�X�J � L��yLO[^cMV�PpZ{U [zZ{UWVTL��yV�N4Z{U�dpe��lJ�K�PQNDNTV�PQdQd�dpLO]��_LON\]_U�Z_V�KML S V �(Z�`�PQ[ S ZqLOUMx{PnUMLON=c�U6c�NTLOX
	 P�� L�� �9]_N\]���]_PQdn] g dpL S LON�Z{c S [zLON �=Z{U�V�KML m ��R �O���_� ��J�K�L S L�] S L UMZa]_X�X�PQV�PpZ{U�]_d�[zZ{`%|~c�V�]�V�PpZ{U�]_d?dQZ{]_X�N

Z{U V�KML*KMZ{NTV } R � �

J�K S Z{cMx{KM|~c�V$`%LO]_N�c S LO`%LOUWV�Nl] S L4x{]�V�KML S LOX r Z S V �(Z%`%ZyX�Ppo~LOXaX�]�V�] NTV S LO]_`�N3r S Z{`"]_U�Z S Ppx{PQU�]_d

NTV S LO]_` x{]�V�K�L S LOX ]�V�w\LOdQV�] I4P S dnPQUMLON �~N�Z V�K~]�V4V�K�L^eY[zZ{U�N�PQN�V\Z{U�dQe Z_r �'�BD�� #	Z S D���� #8X~]�V�] PQVTLO`�N
�

% g N�L S �_L$V�K�]�V rvZ S g Z_V�K�N�P �^LON?Z_r�X�]�V�]4PpVTLO`�N � V�KML m ��R PQ`%|~dQLO`%LOUWV�]�V�PQZ{U�N�r Z S X�]�V�]\r Z S �3] S X�PQUMx���`�P S �

S Z S PnUMx*]_U�X�]�|�|<dQPQ[^]�V�PpZ{U � dQL^�_LOd�o~dpVTL S PQUMx��qX�LOdQPp�_L S g L^VTVTL S V�K S Z{cMx{KM|~cMV3[zZ{`%|~] S LOX VTZ�V�KMLOP S KMZ{N�V � N�PQXML

LOu6c�Pp��]_dpLOUWV�N(�*J�KML%[zey[^dpLO[zZ{c�UqV�NHr Z S V�KMLONTL�NTL S �6PQ[zLON�] S L�`*c�[+K N�`�]_dndpL S V�K�]_U V�KML�]O��]_PQdQ] g dpL%KMLO]_X �

S Z6Z{` PQU�V�KML�[zZ{UqVTL��6V�PQU �DK�PQ[+KaV�K�L^ea] S L4L��6LO[^cMV�PnUMx ��J�K�PQN$L��6|<dQ]_PQU�N �DKWe�N�c�NTV�]_PQU~] g dpL g ]_U~X��DPQXMV�K

PQN=UMZ_V\XMLO[ S LO]_NTLOX��
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& ����� ��	 < ��� �4]_U�X�dQL S [zZ{`%|~dpL��MPpVfe�]_U�X�N0c�NTV�]_PQU�] g dpL�V�K S Z{cMx{KM|<cMVlrvZ S N�L^V�Z_rsN�L S �6Pn[zLON
�


YZ S L�PQUqVTL S LONTV�PQU�x{dpe �_UMZ_VTL=V�KML=N�Ppx{U�PQo~[^]_UWV�dQe�K~Ppx{KML S V�K S Z{cMx{K�|~cMV dQL^�_LOdQN2N�c�NTV�]_PnUMLOX�r Z S2m��4R � N�PQXML

PQ`%|<dpLO`%LOUqV�]�V�PpZ{U�N4Z_r3X~]�V�] � PQU�[ S LO]_N�PnUMx�NTL S �yPQ[zLON �?N0c�[0K ]_N�`�P S�S Z S Z S `a[^]_NTV
� #3e L��yLO[^cMV�PQUMx V�K�LONTL

NTL S �yPQ[zLON=]_N=J � � N�PQX�L4K�]_U~X�dpL S N(Z{U�V�KML m��4R � �(LH]��_Z{PQX�]_X�X~PpV�PpZ{U�]_d9X�]�V�]�[zZ_|~PpLON ��]_U~X �3LH]�|�|~dQe�V�KML

X�]�V�]�[^c~NTVTZ{`�P �O]�V�PpZ{UYPQU�[ S LO`%LOUqV�]_dQdpe ]_U�X�]_N\dQ]�VTLH]_N�|�Z{N�N�P g dpL � �Tc�N�V g L^r Z S LHPpV�N�V S ]_U�N�`�PnN�N�PpZ{U��

b�PQU�]_dndpe ��V�KMLONTL�`%LO]_N�c S LO`%LOUqV�NHN�KMZ �hV�K�]�V �DK�PndpL*[zL S V�]_PnU X�]�V�]�V S ]_U�N�rvZ S `a]�V�PpZ{U�N�[^]_U g L�L � �
[^PpLOUqV�dpe N�c�NTV�]_PQU�LOX Z{U V�KML�X�P S LO[zVHt � � J � |~]�V�K 	 NTL^L�V�KML g ] S N�`�] S �_LOX � XMLOdQV�] �?PQU b�Ppx{c S L �\[ � ��]_N
V�KML%[zZ{`%|~dQL��yPpV�PQLON\Z_r(V S ]_U�NTr Z S `�]�V�PQZ{U�N�PQU�[ S LO]_NTL ��V�K�L V�K S Z{cMx{KM|~c�V S ]�VTLON g L^x{PQU VTZ X S Z_| �kP�� L�� ��V�KML

[zey[^dpLO[zZ{c�UqV*Z_r=V�KML ]_X�X�PpV�PQZ{U�]_d2| S Zy[zLON�N�PnUMx�PQU�[ S LO]_N�LON g L^e_Z{U�X V�KML�]���]_PQdn] g dpLaKMLO]_X S ZqZ{` 	 NTL^L V�KML

g ] S N2`a] S �_LOX
� V S ]_U�N�rvZ S ` � � ��b~c S V�KML S `�Z S L �{V�KML�� XMLOdpV�] �_V S ]_U�NTr Z S `�]�V�PpZ{U%K�]_N$]�N�dQPpx{KqV�dpe�K�PQx{KML S [zZ{NTV
�DKMLOUa]�|�|~dQPpLOX�VTZ V�KMLDN0`�]_dQdpL S �'�BD�� #G`�LON�N�]�x_LON
��J�K~PQN�PQN�] S LON�c�dQV2Z_r�V�KMLDN�`�]_dndpL S � KMLO]_X S ZqZ{`��WV�K�]�V

PQN=]���]_PQdn] g dpL�Z{U V�KML�r ]_NTVD|~]�V�K r Z S N�`�]_dQdQL S `%LON�N�]�x_L�N0P �^LON
�

m U�N�c�`a`�] S e �WXML^|�LOU�X~PQUMx4Z{U�V�KML�]���]_PQdn] g dpL S LONTZ{c S [zLON �q]H��] S PQL^Vfe�Z_r�NTL S �yPQ[zLON�[^]_U g L=L �a[^PQLOUWV�dpe

N�cM|~|9Z S VTLOX Z{U IUR R N*dQPp�_L�V�KML m���R �O���_� � 
�Z S L�PQ`%|�Z S V�]_UqV�dpe �?X�]�V�] � PQU~[ S LO]_N�PQUMx�N�L S �6Pn[zLONH| S Z �_LOU

[zZ{NTV�dpe �\KMLOU!PQ`%|<dpLO`%LOUqVTLOX Z{UGKMZ{N�V�N ��[^]_U g L L��yLO[^cMVTLOX �_L S e L �a[^PpLOUqV�dpe �DKMLOU!|9L S rvZ S `�LOX Z{U

V�KML m��4R ��J�K�L |�L S r Z S `�]_U~[zL�Pn`%| S Z �_LO`%LOUWV�N S LON�c�dpV�PnUMx r S Z{` N�c~[0K I�R R � N�PQXML PQ`%|<dpLO`%LOUqV�]�V�PpZ{U�N
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Tagged events over time

1.5k: IXP and host
1.5k: host only
50k: IXP and host
50k: host only
mixed sizes: IXP and host
mixed sizes: host only
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