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 Milkyway Database History Milkyway Database History

•• Used since 1998Used since 1998
•• Physical Design and NetlistPhysical Design and Netlist
•• Used by many physical design tools:Used by many physical design tools:

�� Apollo, AstroApollo, Astro
�� Enterprise, Cosmos, HerculesEnterprise, Cosmos, Hercules
�� Jupiter, Star-Jupiter, Star-RCXTRCXT
�� Galaxy platform and Galaxy platform and new new IC CompilerIC Compiler

•• Proven in thousands of tape-outs Proven in thousands of tape-outs –– now now
including 65 nm chipsincluding 65 nm chips

•• Now used by MAP-in participantsNow used by MAP-in participants
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 What is Milkyway? What is Milkyway?

•• Persistent Database Persistent Database –– on disk on disk
(design data storage system)(design data storage system)

•• Objects and operationsObjects and operations

�� available to tools developed by Synopsysavailable to tools developed by Synopsys

�� seen and manipulated via Scheme and TCLseen and manipulated via Scheme and TCL

�� seen and manipulated via C-APIseen and manipulated via C-API

•• Environment for tool and utility operationsEnvironment for tool and utility operations

•• The heart of the "Galaxy" Design Platform.The heart of the "Galaxy" Design Platform.

•• The basis of the Galaxy IC CompilerThe basis of the Galaxy IC Compiler
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Galaxy 2004 PlatformGalaxy 2004 Platform
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Introducing IC CompilerIntroducing IC Compiler
Next-Generation Physical Design SystemNext-Generation Physical Design System

•• Centerpiece of Galaxy 2005Centerpiece of Galaxy 2005

�� Systemic solutionSystemic solution

•• Faster design closureFaster design closure

�� Extended PhysicalExtended Physical
SynthesisSynthesis

�� Signoff drivenSignoff driven

�� Yield optimizationYield optimizationMilkywayMilkywayMilkyway

S
ig

no
ff

S
ig

no
ff

S
ig

no
ff

DesignDesign
CompilerCompiler

IC IC 
CompilerCompiler

Galaxy 2005



©© 2005 Synopsys, Inc. ( 2005 Synopsys, Inc. (77) ) EDPEDP April 2005 Brevard April 2005 Brevard

MAP-in Program for EDA vendorsMAP-in Program for EDA vendors

•• Basic Membership RequirementsBasic Membership Requirements
�� Commercial software tool vendor that needs accessCommercial software tool vendor that needs access

to Milkyway-based datato Milkyway-based data
�� Agree to MAP-in licenseAgree to MAP-in license

•• No Membership FeeNo Membership Fee
�� 11stst copy of Milkyway Database Environment (MDE) copy of Milkyway Database Environment (MDE)

and Milkyway Database Access C-API and Milkyway Database Access C-API at no chargeat no charge..
•• Additional copies of software available forAdditional copies of software available for

modest annual feemodest annual fee
�� Access to SURF on available/approved basisAccess to SURF on available/approved basis
�� MAP-in web forum for community supportMAP-in web forum for community support

•• Synopsys offers optional support contractSynopsys offers optional support contract
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Milkyway Database EnvironmentMilkyway Database Environment

•• MAP-in: MAP-in: 'mde''mde'

•• ��������Customers:Customers:
'Milkyway''Milkyway'

VerilogVerilog
netlistnetlistLEF/DEFLEF/DEF

GDSIIGDSII

Compact, binaryCompact, binary
data storage ondata storage on
Unix file systemUnix file system
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C-API stand-alone Usage ModelC-API stand-alone Usage Model

Milkyway Database
(design data)

Milkyway DatabaseMilkyway Database
(design data)

SynopsysSynopsys
MilkywayMilkyway

EnvironmentEnvironment

User WrittenUser Written
(tool or utility program)(tool or utility program)

#include

Milkyway C-API
header files

Milkyway C-API
header files Milkyway C-API

function(s)link editor

Milkyway C-API
linkable library

Milkyway C-API
linkable library

If appropriate, the user written program can 
be called from the Milkyway environment

using Scheme (system …) command
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Milkyway evolutionMilkyway evolution……

•• Integration of pre-merger tools from Avant!Integration of pre-merger tools from Avant!
and Synopsys has gone well.and Synopsys has gone well.

•• TCL scripting now in MDETCL scripting now in MDE

•• Better common file format translators withBetter common file format translators with
Milkyway as source / destinationMilkyway as source / destination

�� Can build a MW DB using only Can build a MW DB using only LEFLEF/DEF/DEF

•• Continuing improvement in theContinuing improvement in the
infrastructure for capacity and speedinfrastructure for capacity and speed

•• Future bridges to and from OpenAccessFuture bridges to and from OpenAccess
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Synopsys on GoldenGate CommitteeSynopsys on GoldenGate Committee

•• OAC formed GoldenGate committee (2003)OAC formed GoldenGate committee (2003)
�� To bridge between Milkyway and OpenAccess.To bridge between Milkyway and OpenAccess.

•• Synopsys actively supports GoldenGate effortsSynopsys actively supports GoldenGate efforts
�� I was the representative from Synopsys in 2003!I was the representative from Synopsys in 2003!

•• CDN committed to build a Milkyway-to-OA bridgeCDN committed to build a Milkyway-to-OA bridge
�� Initial bridge delivered with OA 2.2 in fall, 2004Initial bridge delivered with OA 2.2 in fall, 2004

�� I was the initial programmer!I was the initial programmer!

•• Synopsys will support an OA-to-Milkyway bridgeSynopsys will support an OA-to-Milkyway bridge
�� When there is customer data in OAWhen there is customer data in OA

�� When it makes business senseWhen it makes business sense
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plus:

OpenAccess and Milkyway APIsOpenAccess and Milkyway APIs
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A Milkyway to OA bridgeA Milkyway to OA bridge
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oaMilkyway::mw2oa translatoroaMilkyway::mw2oa translator

•• Written in 2004 at CadenceWritten in 2004 at Cadence
•• Uses OpenAccess 2.2 APIUses OpenAccess 2.2 API
•• Follows OpenAccess coding standardsFollows OpenAccess coding standards
•• Uses infrastructure common to other OA translatorsUses infrastructure common to other OA translators

�� Utility class, Application class, Test infrastructureUtility class, Application class, Test infrastructure
•• Cadence MAP-in membership provides access toCadence MAP-in membership provides access to

Milkyway C-API, headers, linkable library, licenseMilkyway C-API, headers, linkable library, license
•• Built on 2003.09 MAP-in, initial testing done on 2004.06Built on 2003.09 MAP-in, initial testing done on 2004.06
•• Beta qualityBeta quality
•• Initially available to Initially available to OACOAC members who are also members who are also

licensed to use the Milkyway C-APIlicensed to use the Milkyway C-API
�� Customers who purchased the appropriate productsCustomers who purchased the appropriate products
�� EDA vendors who are MAP-in membersEDA vendors who are MAP-in members
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mw2oa mappingsmw2oa mappings

•• Golden Gate workingGolden Gate working
group spreadsheetgroup spreadsheet

•• Next level of mapping came during implementation ofNext level of mapping came during implementation of
the translatorthe translator

•• See April 2004 OA Conference presentation:See April 2004 OA Conference presentation:
http://www.si2.org/oaconf2004/20040405-OAC2004-brevard-mw2oaStatus.pdfhttp://www.si2.org/oaconf2004/20040405-OAC2004-brevard-mw2oaStatus.pdf
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mw2oa mappings mw2oa mappings –– first order objects first order objects

•• TECHNOLOGYTECHNOLOGY
(via C-API only (via C-API only –– not parsing MW Tech File) not parsing MW Tech File)
�� DBUperUUDBUperUU ��������  DBUperUUDBUperUU

�� contact code contact code �������� oaStdViaDef oaStdViaDef

�� layer layer �������� oaPhysicalLayer oaPhysicalLayer
name and numbername and number

•• HIERARCHYHIERARCHY
�� library library ��������  oaLiboaLib

�� cell cell ��������  oaDesign, oaBlockoaDesign, oaBlock
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mw2oa mappings mw2oa mappings –– first order  first order –– cont cont’’dd

•• NETLISTNETLIST
�� port port �������� oaScalarTerm oaScalarTerm

�� net net �������� oaScalarNet oaScalarNet

�� cellinst cellinst �������� oaScalarInst oaScalarInst

�� cellinstMastercellinstMaster �������� oaInstHeader oaInstHeader

�� portinstportinst �������� oaInstTerm oaInstTerm

�� portinstMaster portinstMaster ��������  private object createdprivate object created
automaticallyautomatically
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mw2oa mappings mw2oa mappings –– first order  first order –– cont cont’’dd

•• PHYSICAL and TEXTPHYSICAL and TEXT
�� pin pin �������� oaPin oaPin

�� rectangle rectangle �������� oaRect oaRect

�� polygon polygon �������� oaPolygon, oaPoints oaPolygon, oaPoints

�� path path �������� oaPath, oaPoints oaPath, oaPoints

�� boundary boundary �������� oaAreaBoundary or  oaAreaBoundary or 
oaPRBoundaryoaPRBoundary

�� text objecttext object �������� oaText oaText



©© 2005 Synopsys, Inc. ( 2005 Synopsys, Inc. (1919) ) EDPEDP April 2005 Brevard April 2005 Brevard

mw2oa mappings mw2oa mappings –– first order  first order –– cont cont’’dd

•• ROUTINGROUTING
�� contact contact �������� oaStdVia oaStdVia

�� wire master wire master �������� oaSegStyle oaSegStyle

�� horizontal orhorizontal or �������� oaPathSeg oaPathSeg
vertical wirevertical wire

�� wire trackwire track   �������� oaTrackPattern oaTrackPattern

•• EXTENSIONSEXTENSIONS
�� property onproperty on   �������� oaProp oaProp

cell or cell objectcell or cell object

�� groupgroup   �������� oaGroup oaGroup



©© 2005 Synopsys, Inc. ( 2005 Synopsys, Inc. (2020) ) EDPEDP April 2005 Brevard April 2005 Brevard

mw2oa mappings mw2oa mappings –– attributes e.g. 1 attributes e.g. 1

•• CellInst CellInst �������� oaScalarInst oaScalarInst
�� owning cellowning cell �������� oaBlock oaBlock

�� inst nameinst name �������� oaScalarName, oaLefNS oaScalarName, oaLefNS

�� master namemaster name �������� oaScalarName, oaLefNS oaScalarName, oaLefNS

�� master viewmaster view �������� oaScalarName, oaLefNS oaScalarName, oaLefNS

�� position andposition and �������� oaTransform oaTransform
transformtransform

�� cellinst cellinst �������� oaInstHeader oaInstHeader
mastermaster
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mw2oa mappings mw2oa mappings –– attributes e.g. 2 attributes e.g. 2

•• Text Object Text Object �������� oaText oaText
�� text stringtext string �������� oaString oaString

�� justificationjustification �������� oaTextAlign oaTextAlign

�� heightheight �������� oaDist oaDist

�� positionposition �������� oaPoint oaPoint

�� rotation, rotation, �������� oaOrient oaOrient
mirrormirror

�� fontfont �������� oaFont oaFont

�� layerlayer �������� oaLayerNum oaLayerNum
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mw2oa mapping functionsmw2oa mapping functions

•• Virtual functions used for attribute mappingVirtual functions used for attribute mapping
�� mapTransformCodemapTransformCode �������� oaOrient oaOrient

�� mapNetType mapNetType �������� oaSigType oaSigType

�� mapPortDirection mapPortDirection �������� oaTermType oaTermType

�� mapFontCode mapFontCode �������� oaFont oaFont

�� mapPathType mapPathType �������� oaPathStyle oaPathStyle

�� mapEndStyle mapEndStyle �������� oaEndStyle oaEndStyle

�� mapName mapName �������� oaString oaString
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mw2oa conversion granularitymw2oa conversion granularity

•• GranularityGranularity

�� One libraryOne library

�� One or more cells ofOne or more cells of

�� One or more viewsOne or more views

•• Convert LibraryConvert Library

�� Convert technologyConvert technology

�� Convert cells and views of interestConvert cells and views of interest
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mw2oa serialization mw2oa serialization –– simplifications simplifications

•• MWXDb_Get_Objects_ByTypeMWXDb_Get_Objects_ByType

�� Used to get all the objects of a given typeUsed to get all the objects of a given type
from a Milkyway cellfrom a Milkyway cell

�� Simplified traversal Simplified traversal –– e.g., all port instances e.g., all port instances
directly accessibledirectly accessible

•• Ability to create unbound Ability to create unbound oaScalarInstoaScalarInst

�� Therefore it not necessary to have a cellTherefore it not necessary to have a cell
definition before creation of an instance thatdefinition before creation of an instance that
will be bound to it.will be bound to it.
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mw2oa serialization mw2oa serialization –– within a cell within a cell

•• For each cell / viewFor each cell / view……
�� InstancesInstances

�� NetsNets

�� PortsPorts

�� Port InstancesPort Instances

�� PinsPins

�� RectanglesRectangles

�� PolygonsPolygons

�� TextsTexts

�� BoundariesBoundaries

�� ContactsContacts

�� PathsPaths

�� Wire MastersWire Masters

�� WiresWires

�� Wire TracksWire Tracks

�� Cell PropertiesCell Properties

�� GroupsGroups
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mw2oa mw2oa –– serialization improvement serialization improvement

•• Move calls to convert port instances toMove calls to convert port instances to
within the convert instance functionwithin the convert instance function

•• Move calls to convert pins to within convertMove calls to convert pins to within convert
port functionport function

•• Remember wire masters after conversionRemember wire masters after conversion
so that so that oaSegStyleoaSegStyle need not be created need not be created
redundantlyredundantly
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mw2oa mw2oa –– finding mapped objects finding mapped objects

•• Sometimes need to find a correspondingSometimes need to find a corresponding
mapped object latermapped object later
�� e.g. connect a port to a net alreadye.g. connect a port to a net already

translatedtranslated

•• Used OpenAccess find (by name) whereUsed OpenAccess find (by name) where
possiblepossible

•• Built hash table of Milkyway object ID toBuilt hash table of Milkyway object ID to
oaObjectoaObject for objects not findable by name for objects not findable by name
later in OpenAccesslater in OpenAccess
�� portinstportinst, rectangle, polygon, text, path, rectangle, polygon, text, path
�� boundary, contact, boundary, contact, wiremasterwiremaster, wire, group, wire, group
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Limitations / IssuesLimitations / Issues

•• Layer information such as color and patternLayer information such as color and pattern
�� Stored in Milkyway but in Stored in Milkyway but in oaPhysicalLayeroaPhysicalLayer

�� Could use OA extensionsCould use OA extensions

•• MAP-in C-API missing functionsMAP-in C-API missing functions
NOTE: Some were added in 2004.06 releaseNOTE: Some were added in 2004.06 release

�� Getting attached file names / pseudo-namesGetting attached file names / pseudo-names

�� Getting group nameGetting group name

�� Manipulating properties on librariesManipulating properties on libraries

�� No ability to set associated net when creatingNo ability to set associated net when creating
physical objects such as rectanglephysical objects such as rectangle
(For (For thisthis translator is only an issue creating test data.) translator is only an issue creating test data.)
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Limitations / Issues Limitations / Issues –– cont cont’’dd

•• Translating routesTranslating routes

�� Some rules are available from the MilkywaySome rules are available from the Milkyway
technology access C-API functionstechnology access C-API functions

�� Route type codes are not well documentedRoute type codes are not well documented

�� No No oaRouteoaRoute creation yet creation yet
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ConclusionsConclusions

•• ““II’’ve looked at love from both sides now!ve looked at love from both sides now!””

��������

•• Someone with more tool knowledge couldSomeone with more tool knowledge could
enhance the mappings substantially.enhance the mappings substantially.

•• A mapping layer API is a different projectA mapping layer API is a different project

�� Would be purely incrementalWould be purely incremental

�� Could take clues from the mw2oa programCould take clues from the mw2oa program

•• THANK YOU!THANK YOU!


