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Abstract

SMT(Simultaneous Multi Threading) architecture uses TLP(Thread Level Parallelism) and increases processor
throughput, such that issue slots can be filled with instructions from multiple independent threads. Having multiple ready
threads reduces the probability that a functional unit is left idle, which increases processor efficiency. To utilize those
advantages for the SMTprocessors, the issue unit must control the flow of instructions from different threads and not
create conflicts among those instructions, which make the SMT issue logic extremely complex. Therefore, our SMT
architecture, which is modeled in this paper, uses an in-order-issue and completion scheme, and therefore, can use a simple
issue mechanism with a scoreboard array instead of using register renaming or a reorder buffer. However, an SMT
scoreboarding mechanism is still more complex and costlier than that of a single threaded conventional processor. This
paper proposes an optimal implementation of a scoreboarding mechanism for an ARM-based SMT architecture.
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II. ARM—based SMT architecture
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Issue slots

A,

] Full issue slot
I:l Empty issue slot

Horizontal waste = 9 slots

Vertical waste = 12 slots

«——. Cycles

% 1. 4 way issue Aol UM TS | A|ZE
Fig. 1. Possible waste cycle of 4 way issue.
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3 1. ARM Z|&28| SMT 7+&
Table 1. ARM-based SMT architecture.
Thread number 8
Fetch width 8
Decode width 8
Issue width 8
Issue order . In-order
ALU/MAC/LSU 6/2/4 units.
Pipeline stage S-F-D-1-RO-R1-E-M-W »
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Table 2. Scoreboard array resources.

Resources Number per thread
Read ports 9 ports
Write ports 7 ports

Entry 31 entries
LDM flag 1 bit

Iz

E 3 AF0EE dEZ| MHE
Table 3. Scoreboard entry information.

Information Description
FU Function unit ID
RUS Recent update stage
BPS Bypass stage information
CU Conditional execution
LU Load instruction
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S_ORDER Stage order
o 2= SE Aw Fo] aRoth G o FE R
o) 271 XE ) & 715 FUERTHY 205 HHE
A9 XE 2%, 2= 5|E AHE A% TE 28E EF
ayEd, 25 707F asith A Eed olfe
gEoj7t 2d= 7 277t A8 9 F Q7] wWiEelth
X 28 ¥ m=iolA AdE 2z:cHE offeld 2y
& Ko Frh ‘

230|BE ofgo]e] Zzhe] dEZE ARM #HA| =
Elojc} & Y g)gste] A stedop st o]Fol
PC(Program Counter) #|A 2B+ &4 BE dho]=Zg
B8 ughs o] o]FEI, PCY #HEE oFEA
712 vAYZ 93t 3124 @ F der=
2F0|RE QEZoA A ot wapA, 2
AdEZ Y F Jies AU s
31707 B8l LDM flage sho] =g}
(Load Data Multiple)® 8 o7} &8¢
az AbgETh

0

1__
o
- 9

Lr&
fu)
=

2. AD0EE HEZ HHO HY

z3oRE ofolr} AHgEE ww @ﬁ%m,
o] H#o]E o]fpdlr] o]dd £ AmoRE
2 9lo] molo} @t ou], 2z:O|RE ofg o]

EZE FHId 745l wudo] @A) ol e

°|

7/:?‘ ar A
SER

s AE

=14 §|

(473)

25 K 41 # SDH X 6 8 63
S .
rstn —»f g entry_addr
ok —» ‘rFUJd T i BPS lLUlCUlSorde!} torder
@ ofte oo o o e
waddr0,1
mgﬁ&?" = lsu_hit0,1
waddr2,3 N flush
: L lg— flush.fid
we2.3 n =] Fou fosh.sorder
wdata2,3
le— fJdm
rdata e J — busy
agl 2. AZF0EE ofgoje Ft AEZ
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Fig. 3. A scoreboard array for 1 thread.
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