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EISC pipelineing optimizations for processor speed improvements

Mu Chang Son*, Insoo Kim*, Hyoung Bok Min*, Young—Geol Lee**
School of Information&Communication Engineering, Sungkyunkwan University*

Division of Computer Science and Information, Daelim College**

Abstract - Currently the quarter prediction giga it is used SE3208
from EISC ISA [1]] where it does in base. But the prediction which
is perfect is difficult improved Pipeline structures and PC the
structure which is not Delay to add it decided. Even PC and IF/ID
blocks, the area and expense were added, but Bubble without it will
be able to control Conditional Branch doors and the possibility of
decreasing a help in processor performance improvements.

.M B

A EISC ol71¥xdE 7]wtoz 3l SE3208¢ A= Conditional
Branch oA &7]Z71[217F AF8H 3 gle}, el 714 57] ¢ A
= 98 o5e ofdd. B =RdAe 7]€9 1bit Last_Time
Branch Predictor9} 7] )28l o] &(Branch Prediction Table) *2[3]&
Hoji} Conditional Branch &4 Bubbleo] $8l3] @32 ¢
ZZ Aotsitt. Aot®l ID/AIF Blocks F/ME A3 Program
Counter& F 7/NE AME3 DelayE $ld 4 Aot

2.2 E
2.1 SE3208

SE3208< 32 bit simple EISC microprocessor® 30-50 MIPS
o]&}9] performanceE L2 E &= UH 2 embedded market
o A3stweE NLe AFoltl. hardware’t e, code
density 7} 331, performance’} %2 & 7FA a1 lt}h[4]
oy 1olM & = d%o] 32 Bit ALSU, General Purpose
Registers, Special Purpose Register, instruction set architec—
ture, Extendable instruction set 5& Zr3 1 Utk

REGISTER FI
f
- ENcRaToN | SPR INSTRUCTION
UNIT (PSEP.ISP. DECODER
ER.SRI &
Pl . 3-STAGE
PIPELINE
-— } K CONTRCL
ey g GPR #0~T LaGIC
. ]
——— %
4
_ ]
32BIT ALSU
1
MULTIPLIER ) e
4 \| DATA INOUT BLOG, DATA
¥ v
EgEpuy

<38 1> SE32082| Block Diagram[5]
2.2 SE32080{A{2] 3 Stage pipeline =
3 stage pipeline®] F+xE 7IA3 oW Instruction Fetch

Cycle, Instruction Decoding/Execution, Memory Read/Write
Cycle 22 FA =},

Instruction Instruction Memory
Decoding/Exe Read/
Fetch ! 1
cution Write

<38 2> 7|= SE32089| Pipeline =
2.3 Higksl= 4y

ek E SE32089] pipeline2 Instruction Fetch Cycle,
Instruction Decoding/Execution, Memory Read/Write Cycle®] 3
GA 2 745 =1, Conditional Branch ¥l 4] Bubbleo] $¥ 3] w4
3t ¢ WS 93 Instruction Fetch / Decoding Cycle,
Execution / ALU, Memory Read / Write Cycle®] 3@AZ n}4
WA, Program CounterE st tf 37} 8t Bubbles $83] $ld

sk,

Addr.

+PCl J_

PC1 IF/ID
Memory
— Execution — Read/
Write
HPC2H TIF/ID

<8 3> H2kst= Pipeline =

a9 32 PClAlAl Z2a3S 4383tt7F Conditional Branch
& YA DDA A Address #3 PClghs tlek gt PC2, PC1+2
o] & PCIE whEo] EAlo] [F& Eo]7tth 1 A7k Executiondl] A&
Conditional Branchi& &34 #rt} Executiond ]  Conditional
Branch 237} v$ks W, Z72t9 Instruction Decoding 237}
MUXZ E9o]7tt}. Executionol A v Z3$} Conditional Branchi-
S AASHA sk signals A U2 #E Controlft2Z MUXe
A AUZ signals FEddTh MUXA AEd PCge ©Al PCle
2 BUYH ojojxE Zzays ¢y

thA] @atd ) Excution@All Al Branch & st 9% o),
targeting ¥ Address®} PC + 2 ¢ AddressZ ¥ Aol IF/ID stage® &
o7} Branch® 235 71thd Z#ZE Control 3|4 MUXE &3 A
Eig=

- 2275 -



<E 1> MUXOM2| Control Signal ¥ AI2%= PC

Control signal | AF-&%+= PC
Conditional taken 1 PC2
Branch & no taken 10 PC1
Ak & 0X PC1
¥ 1914+ code®t Conditional Branchi <3 Zye] wE

Control signal ¥ AF&% = Program CounterE YERHTE,

3. 2 =

AotE F%Z2 %3 Conditional Branch¥#o] tgtE ZAAAto] &
g g7tx 7igd "Q glo] d&Hog x2ae] FAe] st
Bubbleo] &43tA] ¢Fo} performance® A = 9ok

T3k Instruction Fetch®} Decoding ©AIS 3+ cycleo] #oH]
gozn Azto]l ¢ A= Executionz=olA ALUY HaS d

= 5 Urh

sA "k ID/IF9] superscalar2 1% chip size $7F @322
LERG T

4.8 E
B =FoAMe Agsts 2 71Ee] EI|dS7)dM A
Conditiong dZ3F= #Ho] oYzl ID/IF superscalare}
Mol PCE o] &3lA Conditional Branch® #4s] A gle
ol Zakel 2 AMEArh B Ay AkE FRoA
Delay 248+ %3, Pipeliningol A& A 2-&Euj7E 443
%] o] processor?] performance”} 714t}
[& 32 2 8]
[11 H. Lee, P. Beckett, B. Appelbe, High-performance
extendable instuction set computing, Proc. of ACSAC, pp.

89-94, Jan. 2001.

[2] S. Lee, . Kim, L. Choi, Branch Predictor Design and
Performance Estimation for High Performance Embedded
Microprocessor Oct. 2003.

[3] S. Shin, R. Choi, Implementation of a Branch Predictor and
It's Cost Per Performance Analysis for a High Performance
Embedded Microprocessor. 2003.

[4] Advanced Digital Chips Inc,
http://www.adc.co.kr/Product/product_eisc_07.asp

[5] ADchips, SE3208 Core Manual, Extendable Instruction Set
Computer pp 11, Nob. 2003.

- 2276 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


