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Data Value Predictor using Stride and Shift
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Abstract

Conventional stride predictor is useful for
predicting data values which vary by a constant
value, However, when the data values of shift,
multiplication, and division instructions are predicted,
the stride predictor can’t show the best performance.
Thus, we propose predictor using stride and shift to
improve predictability. The predictor using stride
and shift takes advantage of shift values as well as
stride values, so that the overall coverage of
prediction increases.
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Predictor : {tag, last_value} LV([2]
Predict : p_value = LV{index(PC)llast_value
Update : LV{index(PC)llast_value = u_value
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<Predictor>

{tag, state, last_value, stride} St[2"]

<Predict>

if (Stlindex(PC)].state == Steady)

p_value = Stlindex(PC))last_value + Stlindex(PC)].stride
else don't predict
<Update>
if (Stlindex(PC)].state ==
{

Empty)

Stlindex(PC)]Jast_value = u_value
Stlindex(PC)].state = Init

}
else if (Stlindex(PC)].state == Init)
{
Stlindex(PC)l.stride = u_value - Stlindex(PC)].last_value
Stlindex(PC)]last_value = u_value
Stlindex{PC)).state = Transient
)
else if (Stlindex(PC)].state ==
{
temp = u_value - Stlindex(PC)l.last_value
Stlindex({PC)}Jast_value = u_value
if (Stlindex(PC)l.stride == temp)
Stlindex(PC)].state = Steady
else
Stlindex(PC)].stride = temp

Transient)

}
else if (Stlindex(PC)l.state ==
{

Steady)

temp = u_value - Stlindex(PC)llast_value

Stlindex(PC)].last_value = u_value

if (Stlindex(PC)).stride != temp)

{
Stlindex(PC)).stride = temp
Stlindex(PC)l.state = Transient

}

}
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<Predictor>
{tag, state, last_value, stride, shift} Sh(2"]
<Predict>
if (Shlindex{PC)).state == Steady)
p_value = Shiindex(PC)}.last_value + Shlindex(PC)}.stride
else if (Shlindex(PC)].state == Transient)
{

if (Shlindex(PC).shift != 0)
p_value = Shlindex(PC)].last_value << Shlindex(PC)l.shift
}
else don’t predict
<Update>
if (Shlindex(PC)l.state == Empty)
{

Shiindex(PC)).last_value = u_value
Shiindex(PC)].state = Init

)
else if (Shlindex(PC)].state == Init)
{

Shlindex(PC)l.stride = u_value ~ Shlindex(PC)l.last_value
Shlindex(PC)].shift = find_shift(Sh{index(PC)].last_value, u_value)
Shlindex(PC)].last_value = u_value

Shlindex(PC)].state = Transient

)
else if (Shlindex(PC)].state == Transient)
{

temp = u_valie - Shiindex(PC)}.last_value
Sh{index(PC)l.shift = find_shift(Sh{ index(PC)].last_value, u_value)
Shlindex(PC)].last_value = u_value
if (Shlindex(PC)].stride == temp)

Shlindex(PC)).state = Steady

else
Shlindex(PC)].stride = temp

)
else if (Shlindex(PC).state == Steady)
{
temp = u_value - Sh{index(PC)].last_value
Shiindex(PC)].shift = find_shift(Sh{index{ PC}].last_value, u_value)
Shlindex(PC)].last_value = u_value
if (Shlindex(PC)l.stride != temp)
{
Shlindex(PC).stride = temp
Shlindex(PC)l.state = Transient
)
)
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Predictor |Index Bit| Tag E;afﬁn‘;; Value | Stride | Shift |History| PHT | Threshold Tsﬂe
Stride 10 22bit | State 2bit | 32bit | 32bit | N/A | N/A N/A N/A 88Kbit
Stride & Shift 10 22bit | State 2bit | 32bit | 32bit | 4bit | N/A N/A N/A 92Kbit
FCM 10 22bit | LRU 8bit {4*32bit| N/A | N/A | 2¢6  [2"%2"%3%q 4 49300Kbit
2 Level 10 22bit | LRU 8bit | 4*32bit| N/A | N/A | 2+6 2'243+4 4 196Kbit
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