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Abstract

This document describes the functionality and control flow models for each component of
the Impulse main memory controller.
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unset busy bit, etc.
Free controller:

Data to return buffer *

Waiting for the data B

Fetch iv request

waiting

Fetch iv returns

DRAM returns data

Data to return buffer *

After all data
returns.

D

Controller is busy
Y

N

Enter waiting queue * A

N

Y
Hit SRAM buffer *

Y

reserve a block, etc.
Initiate controller: busy bit, *

C

N

All pv addresses generated

Next pv address*

First pv (pseudo-virtual) address*

Y

N

New access

Waiting queue not empty

N

Idle

Y

* The stage takes a configurable number of cycles.

Being prefetched

Send to MTLB

Only for scatter/gather through an indirection vector.
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pseudo-virtual address

31

0 0 0 0 0 0 0

6

saddr_startsaddr 

0 0 0 0 0 0 0 0 0 0 0 0

11310 0

32-bit - 32-bit => 32-bit
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L2 Cache: 

Shadow

Space

color offset

Logical Layout of A:

color

size

Address

cache way size 
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(saddr - saddr_start)
031 way_size

log2(way_size / color_size) * color_offset

32-bit >> 4-bit => 32-bit

32-bit + 32-bit => 32-bit

pseudo-virtual address

31 6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11310 0

saddr_start

32-bit -- 32-bit => 32-bit

32-bit -- 32-bit => 32-bit

saddr 

*log2(way_size / color_size) is set during initialization and is less than 16.
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31 0
0 0 append two 0s.

(saddr - saddr_start)
031 object_size

stride_size/4

30-bit * 16-bit => 32-bit

32-bit + 12-bit => 32-bit

31 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11310 0
saddr saddr_start

32-bit -- 32-bit => 32-bit

object_offset/4

pseudo-virtual address (34 bits)
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~ *1�8��(	%C�8#&7C50��I"*J*1��(f7024/O24505C�8#&���&�;o ~ *1��70��# � q
��� ������� o ��������� C ��������� ���
��� � q�$����� � � � ������� O
o ���
	 ��� ������� C & � � �
�%�� ��� ��q
G ��� � � � � �(����� 9

� # �J( %C�8#&7C50��I"*J*1��(f7024/K245050��#&���&�
o ���
	 > > ��� ������� C & � � �
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(saddr - saddr_start) 031

32-bit >> 4-bit => 32-bit

031

  Page Offset

11

iv_paddr

28-bit + 20-bit => 28-bit

  Page Offset  Physical page number physical address

Access SRAM buffer or DRAM for the relevant element of indirection vector

Get index fortran_sub

0 .. 0

pseudo-virtual address (34 bits)

Append log2(object_size) 0s.

31 6
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1131 00
saddr saddr_start

32-bit -- 32-bit => 32-bit

32-bit -- 1-bit => 32-bit

log2(object_size / iv_elemsize) 
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(saddr - saddr_start)
31 elem_size

row_numcolumn number row_size/elem_size

0 ... 0Append log2(elem_size) 0s

pseudo-virtual address

32-bit + 32-bit => 32-bit

32-bit * 32-bit => 32-bit

31

0 0 0 0 0 0 0

6
0 0 0 0 0 0 0 0 0 0 0 0

11310 0
saddr saddr_start

32-bit -- 32-bit => 32-bit
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