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Data Queue

Basic Bloc Queue

Execution

Instruction Fetch
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@c

10@b

read

@a

write

+

*

awM

c32,    ,    / @c

c32, arM, c32/ @b / 10

arM, mul,    

c32, add,    / @a
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memory

funtional unit

FP add

functional unit
...

sequencing

functional unit

Instruction Dispatch

Instruction

Memory

Data exchange network
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Instruction memory

Constant folding

Instruction window

Dispatching stations

��PS@AVQ=?F?4� :��bQW?RT=TVqNZRTPS>Ab ��FXRDN?O C`b�a�NU>AbQW?RDC�b:RJ��>A[�a:PSbQ@

�dOlF�PSbQW?RT=?V�NZRTPS>Bb a:PSWTYqC�RDN?OQFe=�>�����v+=?FXY�FfC�RTFfa:[Sh�FZgQRT=ZCANZR?W�C�bQFX� _�C�W?P�N�_l[k>QN2,�CAala:=TFXW?Ws��=?>AE
R?OQF _l[k>QN2,��BVQFXVQF�C�b�a WDNXC`bQW(RTOQF/_l[k>QN2,�RT>�RTOQF/Feb�a4�6�MVQ=TPSbQ@�RTOQPSW�WZNXC�b�^�R?OQF+PkblWTRT=?V�NZR?Pk>BbQW�C`=TF
W?FXY�C�=ZC�R?F�a(�«=T>AE RTOQF%NU>AbQW?RDC�b:R?W���o&>BbQWTRZC�b:R&��>B[�ajPkbl@%bQFeF�a:W�C
W?[SPk@BO:RmC`b�C�[Sh:WTPSW&>���PSbQWTR?=TV�NZR?PS>Ab/NZ>Qa:FXWf�

0$B 13254



�6� �����������6&), ( &
	��-(� � ��!�� /������ / � (	& & ���4��!��	� (���� ,-(�� w

�dOQF(PSbQW?RT=TVqNZRTPS>AblW C`=TF�YqCAN2,AF�a�PSb�RTOlF�PSbQWTR?=TV�NURTPS>Ab��dPkbqa:>��.C�b�a�RTOQF(NZ>AbQW?RDC`b�R?W�C�=?F�WTR?>A=?F�a�Pkb�C
�BVQFXVlFA���dOQFsPSbQWTR?=TV�NURTPS>AbQWsC�=?F�a:PSW?RT=TPS_QVlRTF�a�>Ab+RTOQF(a:PSWTY�C`RDN?OQPSbQ@/W?RDC�R?PS>AbQWf^�>BbQFs@A=?>AVQY�C`R%C(RTPSE�FA�
�dOQF
b:VQEs_qFX=d>��majPkW?Y�C�RZN?OQPSbQ@�W?RDC�R?PS>AbQW�a:F+��bQFeWHRTOQF�E�CfgQPSEsVQE b:VQEs_qFX=d>���PSbQW?RT=?V�NZRTPS>BbQWiR?O�C�RHNXC`b
_qFdWTF��BVQFeb�NZF�a�a:VQ=TPSbQ@�R?OQF�WZC�E�FmNZhQNZ[SFA�`��b%>BVQ=�FZg�C�E�Yl[kFeW�^X�&FiNZ>BbQWTP�a:FX=�R?OQ=TFXF�a:PSWTY�C`RDN?OQPSbQ@MWTRDC`RTPS>AblW��

issue results parameters

functional unit labelling

labelling queue

decode decode decode

instruction 1 instruction 2 instruction 3

functional units functional units
(instructions) (destinations)

pack results pack parameters
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1
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0
1
2
3
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c32
c32
arM
c32
awM

add
mul
arM c32

c32
c32
arM
c32
awM

arM
mul
add

c32

FU select 2FU select 1 FU select 3

Ext
Mem
Ext

Ext

ALU
ALU
Mem Ext

Mem
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functional unit labelling

Mem
Ext
Mem
Ext
Ext

ALU
ALU
Mem Ext

Mem-2
Ext-3
Mem-1
Ext-1
Ext-0

ALU-1
ALU-0
Mem-0 Ext-2

0
1
2
3
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0
1
2
3
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C`bQPSbQWTR?=TV�NZR?PS>Ab/>`�µRTOlFHbQFZgQRdWTFf�AVlFXb�NZPSbQ@�@A=T>BVQY/C�b�a�EsVQW?R�_qFHC�W?WT>QNZP�C�R?F�a(RT>�C`b(PkblWTRT=?V�NZR?Pk>Bb(FXb:RT=Th:�
�dOQPSW�PSW�RTOQF
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=TFXW?VQ[SR �qFX[�a CBaQa:=TFeWTWTFeW1.«P �dC�b:h 0d>��&RTOQF
PSbQW?RT=TVqNZRTPS>Ab/C`=TF�_QVQPS[SR�� *:VqNTO/C`b�CAala:=TFXW?W�NZ>Bb:RDC�PSbQW&RTOlF�PSbQW?RT=?V�NZRTPS>Bb�[�C`_�FX[�C`b�a�RTOQF�=?FXWTVQ[SRdb:VQEs_qFX=��
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station 1 station 2 station 3

Ext-0-00
1 Ext-1-0 Mem-0-0 Ext-2-0
2 Mem-1-0 ALU-0-0
3 Ext-3-0 ALU-1-0

0 Ext-0-0
1 Ext-1-0 Mem-0-0 Ext-2-0
2 Mem-1-0 ALU-0-0
3 Ext-3-0 ALU-1-0
4

4

0 c32 Ext-0
1 c32 Ext-1 arM Mem-0 c32 Ext-2
2 arM Mem-1 mul ALU-0
3 c32 Ext-3 add ALU-1
4 awM Mem-2

label packing
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station 1 station 2 station 3

Mem-0-01

c32 c32 Ext-21
2
3
4

c32

arM
c32
awM Mem-2

Ext-3
Mem-1
Ext-1
Ext-0

add
mul
arM

ALU-1
ALU-0
Mem-0

0

1 Mem-0-0
2 Mem-1-0 ALU-0-0 ALU-0-1
3 ALU-1-0 ALU-1-1
4 Mem-2-0 Mem-2-3

4 Mem-2-0 Mem-2-3
3 ALU-1-0 ALU-1-1
2 Mem-1-0

0

0

ALU-0-0 ALU-0-1

label packing
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� �Q���4
�¤:�f¤:�s��~�~e¨�� �«�Q����¨�
�dOQF�Y�C�=ZC�E�FXRTFX=HC`WTWT>QNZP�C`RTPS>Ab�NZ>BbQbQF�NURTWsF�CBNTO�Yl=T>Qa:V�NZFe=sRT>(RTOQF(NZ>A=?=TFXW?Y�>Bb�a:PSbQ@�NZ>AblWTVQE�FX=��4K Y�Cf�

Mem-0-0 

Mem-1-0 

ALU-0-0 

ALU-0-1 

ALU-1-0 

ALU-1-1 

MEM-2-0 

Mem-2-3 

 Ext-0-0

 Ext-1-0

 Mem-0-0

 Ext-2-0

 Mem-1-0

 ALU-0-0

 Ext-3-0

 ALU-1-0

parameter label result label
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