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TABLE IV

Parameter 4-way
Fetch 4
Rename 4
Dispatch 4
Retire 6
Inight instrs 160
GPR 96
VPR 96
FPR 96
LD/ST 2
FX 3
FP 2
BR 2
VI 1
VPER 1
VCMPLX 1
VFP 1
LD/ST issue 20
FX issue 20
FP issue 20
BR issue 20
VI issue 20
VPER issue 20
VCMPLX issue 20
VFP issue 20
Ibuffer 18
Retire 128
Read ports (8-byte access) 2
Write ports(8-byte access) 1
L1 to L2 ports (32 bytes riw) 1
Maximum outstanding misses 4

TABLE V

EVALUATED PROCESSOR CONFIGURATIONS
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EVALUATED MEMORY CONFIGURATIONS

Param mel me2
Size [KB] 32 64
Assoc 1 1
Line [B] 128 128
Lat [cycles] 1 1
Size [KB] 32 64
Assoc 2 2
Line [B] 128 128
Lat [cycles] 1 1
Size [MB] 1 2
Associ. 8 8
Line [B] 128 128

Latency [cycles] 12 12
Latency [cycles] 300 300

me3

128
1
128
1
128
2
128
1
4
8
128
12
300

me4

128
1
128
1
128
2
128
1
Inf
8
128
12
300

16-way

16
16
16
20
255
128
128
128

meinf

Inf
1
128
1
Inf
2
128
1
Inf
8
128
12
300

TABLE VI
BRANCH PREDICTOR CONFIGURATION

Description Parameter Value
Branch Predictor: (Combined branch

predictor that selects between GP
gshare and bimodal).

Branch Predictor Table size 16K
Branch Target Table Associativity 4

NFA table size 4K
Latency of a miss in the NFA buffer (BTB) 2 cycles
NFA associativity 4

Maximum number of predicted conditional branches12
Miss Predicted recovery cycles 3
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Fig. 1. Instruction breakdowfor the different workloads

jumps) in the parallel SW is very small (around 2%). This
is due to the fact that these parallel implementations avoid
the algorithm optimizations that imply maifythen-else
sentences. Instead, most of tbalculus are packed into the
128- and 256-bit registers. In the other applications, the
amount of control instructions is very signi cant (25% in
SSEARCH, 18% in FASTA and 16% in BLAST) because they
are based on algorithm optimizations that avoid unnecessary
computation based on speci ¢ davalues. Given the high ratio
of control ow instructions we can expect the branch predictor
to play a signi cant role in these applications.

Second, the results reveal that there is a signi cant amount

we analyze the reason for the processor wasted cycles on thefdload instructions in all applications. (22% in SSEARCH,

way con guration. With this information, we start the analysid 6% in SWvmx128, 17% in SWwmx256, 17% in FASTA and

of each subsystem of the processor that is responsible for #1€6 in BLAST). However, the number of store instructions is
lost performance, mainly the emory and branch prediction much smaller, specially in the parallel applications. This is due

subsystems.

A. Instruction Breakdown

Figure 1 shows the instruction distribution for the evaluatestore value of the comparison. The data locality will determine
applications. As it has been reported in previous work, ttibe performance of the cache hierarchy.
amount of oat point instructions is negligible (these instruc- Third, the largest percentage of the executed instructions are
tions are grouped into thather” group). This con rms that ALU instructions, that is, 44% integer ALU in SSEARCH34,
sequence comparison applications have different nature th8% in FASTA3454% integer ALU in BLAST, 15% integer
other scienti ¢ applications where the amount of oating poinALU and 21% integer Altivec in SWmx128, and 18% inte-
instructions is signi cant. The instructions distribution for theger ALU and 14% integer Altivec in SWmx256. Comparing
heuristic strategies and the non-parallel SW implementatithrese results with the instruction distribution for the SPEC
(BLAST, FASTA and SSEARCH34) has signi cant differ-2000 made in [6], where the average ALU instructions is
ences compared to the parall@lifvec) SW implementations around 40%; we see that these applications put more pressure
(SW vmx128 and SWmx256).

First, the number of control instructions (branches arfdnctional units). As we will show, this causes the applications

to the fact that all the applications have to load each database
sequence from memory and at the end of the computation, they
do not store the same amount of data, but only (basically) the

over the execution units than the SPEC suite (integer or SIMD






