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What is ABPS?

. A trace-drlven simulator that allows you
to study the problem of branch prediction;

e A detector of difficult to predict
- branches;

s A predlctor of branches;
? + An interactive tool;

+ An easy to use and highly configurable
- simulator;

. An OS mdepéndent platform
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Why do we need ABPS?

ffLack of S|mulators dedicated to branch
. prediction . used in didactical purposes

- despite of plenty used in research goals;

Most existing simulators (from research) are
difficult to use and don’t provide a GUI;

Studying = processors performance . requires
:"SImuIators 6]

« ABPS permlts the migration of some mature

—.actual - scientific problems | to students’

| | ;understandlng level.
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A trace drlven Branch Prediction
- =Simulator

| ;- ABPS Currently uses two kind of integer
benchmarks for simulation purposes:

o 8 Stanford benchmarks very helpful for
dldactlc purposes (Hennessy);

3 ? . 17 SPEC 2000 benchmarks

- (standardized and more complex,
| -1.1.000.000 dynamic branches - research).
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A trace driven Branch Prediction
e Slmulator (cont.)

-:s . CBP 2 (Champlonshlp of Branch
- Prediction; second edition) benchmarks
< were recently lntegrated with ABPS:

- 20 benchmarks (integer and Java), having
- approximately 20.000.000 branch

- instructions, allowing the user to perform
3 fgcomplex S|mulat|ons
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ABPS IS a Detector

< oo AII present branch prediction techniques. are
-~ limited in thelr accuracy.

c: 8 AN |mportant limitation cause is given by the
- 'used  prediction contexts (global and local
histories, path information).

. --Some branches are unbiased and non-
ok determlnlstlcally shuffled, thus unpredictable.

-« The percentages of these branches represents a
- fundamental prediction limitation.
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ABPS |s a Detector (cont.)

fff . Detectlng dlfflcult to predict branches can be
oc: easny done W|th ABPS, in a highly configurable
N SN0 oy

f :f . ABPS mcludes several detection ' schemes,
based on ’
-' :_.— Local hlstory (HrL)
e ;__— Global hlstory (HrG)
 #xro HrL * HEG;..
- i_;.— HrG + Path
< o | = HrL+ HrG +'.:Path'
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ABPS IS a Predictor

Or more" exactly a collection . of
predlctors fuIIy configurable;

« ABPS mtegrates two level predictors and

state of the art (neural) predictors;

__Slmu,latlo;n -over different benchmarks,

~using multiple prediction schemes, allows

-~ an easy to perform comparison between
dlfferent predlctors
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Simulation number: 2
tor type: DETEC T"H HrG + HrlL

>:1s @ Predictor (Cont.)
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ABPS |s a Detector & Predictor

. The two major core elements of ABPS. are
linked: a predictor may benefit from the results
prowded by a detector;

'One can use detection results: and' try a
~prediction over unbiased branches only;

3 « Thus, we can observe how a predictor is able to
- manage unbiased branches;

- => ABPS provides a lot of simulation
.. possibilities. =
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ABPS gives you what you need:
Tl S’ results

. _.ABPS:allows;simulation results to be

-~ persisted. This way, ABPS saves you
time (e.g. simulation over a single CBP2
~benchmark takes ~ 1 hour).

5:- ‘Saving and using simulation results is

| Conflgurable You can choose whether or
. not to: o

. —save results;

e 5 f ~use the saved results.
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B ABPS - Advanced Branch Prediction Simulator v 10 hetal]
File  ©ptions  Help
- Benchmarks :J' Results | Chatts ]
["Stanford | SPEC 2000 | cBP2 |

Simulation number: 2

FEUBELE. TRA Detector type: DETECTOR HrG

FMATRIX.TRA Detection For trace: FPUZZLE.TRA

FPERM.TR.A Parameters: Hrl = not selected, HrG = 16, Path = not selected, Unkiased polarization degree = 0,95

FOuEETE TR [smulaton detais. . |
FOUEENS TRA
FSORT.TRA Urbiased contexts: §.454[3%]
[ vosslectal || © pesslectal || |f Detector type: DETECTOR HrG
Detection For trace: FBUBBLE. TRA
E: iiiii . iiii“li i iiii iiii i iiiﬁ E Parameters: Hrl = not selected, HrE = 4, Path = not selected, Unkiased polarizstion degree = 0.95

~Tools

: I [pc:ea, HrG: 1101, BIAS: 0.534

[ Detectar | Predictars | || |pcies, HeG: 1111, BIAS: 0.751

Parameters | |pces, Hra: 1oo1, B18s: 0,666
(| |pc: 88, HrG: 0101, BIAS: 0.76

Local histary 4 O ‘|| |PCre8, HrG: o111, BIAS: 0.535

Global history . Unbiazed contexts: 47 326[%]
o
Unbiased polarization | 0,95 B

E M B Abort Simulation

To save specific resulks, select them From the Results tab, before pressing the Save results button
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File ©Options Help

~Benchmarks

['Stanford || sPEC 2000 | CEPz |

;[ Results | Charts ]

Simulation number: 1

FEUBELE. TR.A
FMATRIX. TRA
FPERIM. TR&
FPUZZLE. TRA
FOUEENS. TRA
ESORT, TRA

T — merr—
[ voselctal ][ © peselectal |

selected - Stanford: 1 SFEC ZO00:0 Coro O

~Tools

Deteckor | Predichors |

[ Gag " Gshare H Pag " Pap || Percepkron

~Parameters

Perceptrons (M) | IDD@
Global history (1) | 32[Z]
Threshold |?E| |

weight bits |8 |

simple @  Fast path-based

all branches UnEBiased branches @

Unbiased polarization | 0,95 D

Predictor type: PERCEPTROHN SIMPLE, only for Unbiased branches, Polarization degree = 0,95

Parameters: Perceptrons = 100, Hr = 32, Threshold = TE, Weight bitz = &
Simulation For trace: FEUBBLE. TRA

[smulaion detai...|

Accuracy of prediction for all branches (global Ap) = 56.2591 [%%]

Accuracy of prediction for unbiased branches (Apub) = 72 501 [%]

Ratio of unbiased context instances = 13,203 [%]

Performance loss (relative to an ideal Issue Rate of 4) = 45 475 [%] @

Computed Issue Rate (real IR) = 2 06 [instructions fclock cycle]
Confidence = 53572 [%]

Saturation degree = 1.355 [%]

Humber of perceptrons used = 25

M B Abort Simulation
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B8 ABPS - Advanced Branch Prediction Simulator w10 beta] = S
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And that S not all... (furtherwork)

'ii . ABPS WI||
oc: 69 | ;,— be a dlstrlbuted software application;

. iz allow you to |mport and export simulation
- data;

5 ?_.The maln goal of ABPS is to become a
e ;__framework for branch prediction
o ;Slmulatlon
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e And thats not all... (further work)
e (Cont)

;‘- The flrst step was made: you can

mtegrate your own benchmarks iIn

< o ABPS by

a::—mstructmg ABPS how to read your
benchmarks

4 ---—edltlng a SImpIe XML file.
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