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Wide-Issue VLIW Machine

Loops

Find operations
to be executed
in parallel

HW

Conventional Register File

minimizing memory access
Use register-register operations,

Schedule Operations

Characteristic

Optimize Performance

Effect

HW

SW

High Register Presure

Software Pipelining / Modulo Scheduling

Simultaneous execution of operations
from distinct loop iterations
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Wide-Issue VLIW Machine

QRF

QRF: Data is read from the first and
written to the last position of a queue

Allocate registers to QRF

Modulo Schedule produces sequences
of lifetimes with the same length at

fixed intervals of time

Two or more values can share the
same queue if their production and
consumption order are the same

Derive an expression
to be used by the
register allocator

Queue Compatibility Test

HW

SW

QRF: Advantages in
Hardware Complexity,
Silicon Area

Take advantage of
this pattern
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OP1

Cluster 1 Cluster 2 Cluster 3 Cluster 4

OP2 MVOP1

Clustered Machine: Operations sending/receiving values between each other should be
scheduled in the same cluster or in adjacent ones

OP2

Cluster 3Cluster 1 Cluster 2

OP3

OP4

Cluster 4

Clustered  Machine: If that is not possible, move operations should be inserted to support

the communication between operations scheduled in non-adjacent clusters

HW
SW
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(R/W)

8 Queues

L/S ADD MUL Copy
8 Queues

8 Queues

HW
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