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Abstract

This paper gives an overview of register windowing structure and presents advantages and limita-

tions. Based on these advantages and disadvantages, an original approach for the design of large regis-
ter file is presented, analyzed and compared with existing approaches. The advantages and disadvan-
tages of this new approach to register file design are discussed, and conditions under which it works
better than the existing approaches are outlined. Design tradeoffs are examined in an analytic and

empirical study, and the results of which are summarized in the conclusion of this paper.
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Table 1. List of the systems with a register
windon .
Processor | Manufacturer | Register Set Windowing Structure
RISC I University of | 138 32-bit Fixed 8 windows, 32
Caltfornia,” general purpose | registers / window
Berkerly registers 6 high, 10 local, 6 low, and
10 global registers
SOAR University of |72 32-bit dual |Fixed 7 windows, 32
California, port registers / window
Berkerly general purpose 8 high, 8 low, 8 special,
registers and § global registers
SPUR University of | 138-bit Fixed 8 windows, 32
California, general purpose | registers / window
Berkerly registers 6 high, 10 local, and 6 low,
7 32-bit special, |and. 10 global registes
15 87-bit floating
point reg.
UM-RISC | University of [64 16-bit dual | Two size windows
Miamj port small window:6 high, 2
general purpose | local, 6 low
registers large window:6 high, 10
local, 6 low .
Max. window numbers:10
small windows
10 global registers
MULTIRIS |George 1024 32-bit gen- |Fixed 64 windows. 16
Mason eral registers / window
University |16 32-bit interupt | non-overlapping windows
control registers
PIPE University |14 16-bit Fixed 2 windows, 7
of general purpose | registers /window
Wisconsin registers non-overlapping window
Pyramid |Pyramid 528 32-bit Fixed 16 windows, 64
90X | Technology | general purpose {registers /window
registers 16 high, 16 local, 16 low,
and 16 global registers
SPARC |Sun 120 32-bit Fixed 7 windows. 24
Microsys general purpose | registers /window
tem registers 8 high, 8 local, 8 low, and
8 global registers
CYC 601 |Cypress 136 32-bit Fixed 8 windows, 32
Semiconductor | general purpose |registers /window
registers 8 high, 8 local, 8 low, and
8 global registers
AM29000 | Advanced |192 32-bit gen- |64 global registers
Micro eral purpose 128 local registers
Devices, 23 32-bit special {16 register banks. 16
Inc. 128 TLB registers | registers /bank
(4 unimplemented
banks)
overlapping and variable
windows
C1260 Ceierity 16 32-bit general |8 FPR banks. 15 frames
(ACCEL) |Computing |purpose /bank

1800 64-bit FPR's*
16384 32-bit stack
reg.

16 registers /frame.

16 stack register bank.
32 frames /bank

32 registers /frame
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Tabel 2. Pascal and C program statistics.

Ocurrence (%) Weighted Mem. Ref. (%)
Statement | pascaL | ¢ | pascaL | ¢
Call /Return 151 12+5 44x4 45219
Loops 5x0 341 33+2 26+5
Assign 4515 38+15 1412 15+6
If 29+8 43x17 7+2 1345
With 5%5 - 1+0 -
Case 1£1 1x1 1x1 11
Goto - 31 - 0+0
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Fig. 1. Register file of RISC 1.
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