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What is OpenAccess (OA)?

API. EDA industry-standard C++ programming
Interface

Database: efficiently represent complex and sizable
design data

Facilitates sharing data between CAD applications
In design flow

Official information
— www.Ssi2.org/?page=69 — “\What is OpenAccess?”
— Www.Si2.org/oac _index.php — landing page

— Not free and open source in general, but we have
license for this course



http://www.si2.org/?page=69
http://www.si2.org/oac_index.php

UCLA

Getting Started

SEASNET Linux server for course: eeapps.seas.ucla.edu

— IMPORTANT: If you haven’t done this yet, get a SEASNET account and ask to be
added to ee201la ASAP!

All setup files you need for course will be on Linux server at:

— Jw/class.l/ee/ee20lo/ee20lota

OA v22.04 installation root at:

— /w/class.l/ee/ee20lo/ee20lota/oa/

Working in csh shell:

— $source /w/class.l/ee/ee20lo/ee20lota/csh ee20la setup
— Alternatively add the source command to your .cshrc file
— Setup file is subject to updates over the quarter

Read OA documentation!

— $ firefox /w/class.l/ee/ee20lo/ee20lota/oca/doc/oa/html/index.html

Do not copy anything from OA installation to your personal machine — it is not
permitted by the license.

Do all homeworks/labs/projects in your own directory

— Do NOT use your home SEASNET directory! Limited disk space and TA visibility.
— These ee201o class directories will be wiped at the end of the quarter.
— Always back up your data!
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Building Your First OA “Hello World” Program

Log in to eeapps
$ ssh —-X YOUR SEASNET USERNAME(leeapps.seas.ucla.edu

Set up appropriate shell environment
$ source /w/class.l/ee/ee20lo/ee20lota/csh ee20la setup

Copy OATutorial_HelloWorld to your personal directory:

$ cp —r /w/class.l/ee/ee20lo/ee20lota/ocaTutorial HelloWorld
<YOUR_ HOME DIRECTORY>/oaTutorial HelloWorld

Change to the project, build it, verify output
$ cd <YOUR HOME DIRECTORY>/ocaTutorial HelloWorld
S make
S ./HelloWorld
The design 1s created and opened in 'write' mode.
The library name for this design 1s : DesignLib
The cell name for this design is : And
The view name for this design is : view
The following nets exist in this design.
Hello
World

More advanced exampIeS N /w/class.l/ee/ee20lo/ee20lota/oa/examples/oa/
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OA Documentation

\,\r\‘ OpenAccess 2.2 C++ API @pen Access

.
Programmers Information

Guide Madel
~~— __~
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Classes Categories L

Topics Exceptions

OpenAccess C++ APl Programmers Guide

This guide is for programmers who are developing new applications, or converting existing applications, to run in the OpenAccess environmel
programming using the C++ programming language. The OpenAccess C++ AP| Programmers Guide consists of the following sections:

OpenAccess Overview Undo and Redo Use Models in OpenAccess
API1 Programming Examples Using Transforms
Compatibil] lications and Data Extending the Database
Getting Started—A HelloWorld Example paDesign Observer Notification. Binding. and Loading
OpENACCEsChaeases File Usage by OpenAccess Databases
OpenAccess Libraries and Design Management (DM) MName Mapping
Turbo DM System Deriving Your Own Namespace

Creating and Modeling Process Rules and Constraints

Start reading i paremeers
documen tation OpenAccess Hierarchy Domains

Reqgion Query Plug-In Architecture

FileSys DM System

&zderstandinu Logical Connectiv'D

Defined Conneclions

Global Mets H Tcl Bindings for OpenAccess APls

Understanding Routes on these tOpICS Support for Pcells

Physical Routing Segments (Orthogonal or Diagonal) Implementing Pcells Through Tl

Modeling Parasitics in OpenAccess Glossary

Understanding the Derived Layer and Layer Operation Interfaces A Typical Design Translation Flow and Related Issues

/w/class.l/ee/ee20lo/ee20lota/oa/doc/oca/html/index.html
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OA Translators

* Use translators to import and export design data from
OA database to use in other CAD tools

* Create directory DesignLib In your project directory
« Example: Convert Verilog HDL to OA representation

$ cd YOUR HOME DIRECTORY/YOUR PROJECT

S mkdir DesignLib
S verilog2oa -1lib DesignLib -verilog file.v [Optional Args]

« More Iinfo iIn OA HTML documentation
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OA Translators Documentation
(\) OpenAceess 2.2 C++ API Orennccess
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OpenAccess C++ APl Documentation

The OpenAccess APl is a C++ programming interface for integrating design tools and design methodologies through a common, open database. OpenAccess documentation consists of
documentation from this page or by using the navigation bar at the top of every page. For additional information about using the documentation, click the Help icon on the navigation bar.

Getting Started

OpenAccess Release MNotes

What's New in Openfccess 2 2

Using OpenAccess Translators

LEF/DEF to OpenAccess Mapping
LEF and DEF Translators

Stream to Openfccess Mapping

Installing OpenfAccess

Adding a Search Solution to Openfccess Documentation

Known Problems and Solutions (KP&S)

Getting Started — A HelloWorld Example Read on hOW to use
OpenAccess

OpenAccess AP| Specification tranS/a tors to

Programmers Guide Import/export design

Coding Style Guide and Standards

Information IModel Diagrams data tO/from OA DB OpenAccess Plug-In APl Specification

Stream Translators

Verilog to Openfccess Mapping

Verilog Translators
SPEF to Openfccess Mapping

Migrating to Newer OpenAccess Versions How to Write a Plug-In
Compatibility for OpenAccess Applications and Data Writing a C++ Pcell Generator
Features by Data IModel How to Write a Pcell Evaluator Plug-In
Extension Languages How to Write a Plug-In to Calculate bBoxes for Text
Tcl Bindings for OpenAccess APls How to Write Change Management System (CMS) Plug-Ins

Implementing Pcells Through Tcl

Region Query Plug-In Architecture

Return to ton of nane
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OA Documentation

\,\) OpenAccess 2. + API @pen Access

N
All Class,
Classes Categories
NS————

Prngra!nmers Information
Guide Model

OA C++ classes and their member functions

Topics Exceptions Index

OpenAccess API List of Classes

11Zlalklcldlelflglhlillm|nlelplrls|iluly|w
1 oalnstHeader oaPath
oaiDLookupThl oalnstPropDisplay oaPathSeg
2 oalnstQuery oaPathStyle
oaZDLookupThl oalnstTerm oaPcellDef
A oalnstTermAttr Type oaPcellFileObserver
oaAbstractType oalnt1DThIValue oaPcellLink

oaAlignmentType
oaAnalysisLib
oaAnalysisOpPoint
oaAnalysisPaint
oaAnalysisPointArray
oaAntennaArea
ocaAntennaAreaArray
oaAntennaData
ocaAntennaModel
oaAntennaRatioArrayValue
oaAntennaRatioValue
oaAppDef
oaAppObject
oaAppObjectDef
oaAppObjectDefCollection
oaAppProp

oalre
oaAreaBlockage
oaAreaBoundary
oaAreaHalo

oaArray

oalnt2D ThlValue
oalntAppDef
oalntDuallntArray ThiValue
oalnterPointerAppDef
oalnterpolate Type
oalntFltThiValue
oalntProp
oalntRange
oalntRangeArray
oalntRangeArray1DThiIValue
oalntRangeArray2D ThiValue
oalntRangeArrayValue
oalntRangeProp
oalntRangeValue
oalntraPointerAppDef
oalntValue
oalter

L
oalLayer
oalayerArray
oalayerArrayConstraint

oaPcellObserver
oaPhysicalLayer
oaPiElmore

oaPin
oaPinConnectMethod
oaPinFig
oaPinType
oaPiPoleResidue
oaPlacementBlockageQuery
oaPlacementStatus
oaPoint
oaPointArray
oaPoleResidue
oaPolygon
oaPRBoundary
oaPrefRoutingDir
oaProp
oaPropDisplay
oaPurpose
oaPurposeArray
oaPurposeType
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OA Classes — oaNet Example (1)

> OpenAccess 2.2 C++ API Open Access

All Class weoptione Programimers Irifar mation

Classos Categories aladil Ll Guide Model

oaNet Class Reference

Inheritance diagram for caklet:

na0bjact |

nalesigniobject |

oaBlockObject

$

3

All member functions including |

naBitHet naBundieMet || naBushet

/ inherited functions. Search for :

functions here! | paBusMetsit oascalaet |

inherfed | Sehema
Member | Dlogram

Public Methods

void destroy ()
oaBoolean isEmpty () const
caBoolean isimplicit () const
oaBoolean isGlobal () const

mal HndtA nathlom Pite N conct

Member functions you may want to use
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OA Classes — oaNet Example (2)

oaCollection oaNet::getinstTerms( oaUint4 filterFlags = oaclnstTermlterNotimplicit) const

This function returns a collection of instTerms in this net. The filter flag bits are defined below
and may be logically OR'd together to refine the contents of the collection.

Parameters:
filterFlags Specifies what the collection contains. The bits flags are defined as follows:

s oaclnstTermlterNotimplicit: the collection will only contain instTerms
that were explicitly created

e oaclnstTermlterEquivNets: the collection will also contain the
instTerms on the nets that are equivalent to this one

_ Detail about class functions
Exceptions:

oacinstTermliterFlagNotApplicableOnNets
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OA Classes — oalter Example
Public Methods

oalter (const oaBaseCollection &coll)
oalter (const oalter< obj > &iterln)
obj * getNext ()

Detailed Description

template<class obj>
class oalter< obj >

The oalter class is used to iterate over the objects in an oaCollection. oaCollections a
multiple objects in some relationship to a single starting object. The oalter class allows
at a time and to test when all the objects are returned.

The intended usage of the oalter class is shown in the following example:

oalter<oaShape> slter(view->getShapes()):
ocaShape *myshape;
while (myshape = sIter.getlNext()) { ... }

Note that some collections use special case iterators that do not belong to the oalter cl:
has a different signature.
* C(Class quiz referenced “oalter<oaNet> netlter(block->getNets());”
* What does this mean, now?

®* It's aniterator of <class_obj=oaNet> that can be used to iterate over the objects in an oaCollection.
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Preparing for First Lab Assignment

* We will now cover a short tutorial on physical and
logical connectivity as well as some important

associated classes to help you prepare for the first
Lab assignment.
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Review of Key OA Classes

oaDesign

— Database containing full design information in various views - netlist,
schematic, layout, etc.

* oaBlock
— Container inside oaDesign for physical information
* oalnst

— Instance (reference copy) of a different oaDesign in current one to
maintain hierarchy.

— This can mean standard cells, macros or sub-modules in a hierarchy.
* oalNet

— Logical connectivity/wiring between endpoints (oaTerms,
oalnstTerms)

e oaflerms, oalnstTerms
— Interface connection points.
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Hierarchy in an OA Design

« Simple example from OA docs O —D

module XT(b0,bl,bZ,xin0,xinl);

input ®in0, xinl;
output bo,bkl,bZ;
M M1I (bO,y0,v1l);
M MZ (bl,vl,=xin0);
M M3 (bZ,yv1l,vy0);

INV Ll (y0,xin0);
INvV L2 (yl,=xinl);

endmodule
module M{out, inl, inZ2) ;
input inl, inZ;

output out;

AND Al (inl, inZ,out);
endmodule




oalnsts

« Every unique reference to a
different module/cell Iin the
current block.

* Top block - XT:
— L1, L2 of type INV

- M1, M2, M3 of type M
M block:

— Al of type AND
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oalerms

« 1/O connection points at
Interface of current block

(commonly at the boundary) -
: : : : SNt A i out
e Associated with physical pins. / B
« XT block:
. . sno| X7 L1 e bo
— XIn0, xin1, B — ' —3
b0, b1, b2 ’ _ o
* M block:
—inl,in2,out |'§°,,1 ol




UCLA

oalnstTerms

* |/O connection interfaces to

respective oalnsts. {
/M

/B —mout

» Purely logical, no physical meaning. ~ / W&

« Associated with T
oaTerms inside
the instantiated
design block.
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oaTerm / oalnstTerm Physical Locations

 oalerms
— Physical pins associated.
— Pin figure — bounding box.

e oalnstTerms
— Purely logical — no
associated pins.

— Simple approach for Labs:
oalnst origin.

— Why was this okay?

« Good enough estimate
for standard cells.
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Preparing for First Lab Assignment (1)

* Read about logical connectivity on OA docs
* Read these classes in docs:

—oaBlock, oalter, caCollection, oaNet,
oalInstTerm, oaPin (oaTerm), calnst,
ocoaPoint

* Look through OA examples
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Preparing for First Lab Assignment (2)
(.~ OpenAccess 2.2 C++ API / @penﬂccess

- All Class . rogramimers Information
Topics Exceptions Guide Model
S

Index

Classes Categories

OpenAccess C++ APl Programmers Guide

This guide is for programmers who are developing new applications, or converting existing applications, to run in the OpenAccess environme
programming using the C++ programming language. The OpenAccess C++ API| Programmers Guide consists of the following sections:

Opendccess Overview Undo and Redo Use Models in CpenAccess
AP| Programming Examples Using Transforms
Compatibility for OpenAccess Applications and Data Extending the Database
Getting Started—A HelloWorld Example paDesign Observer Motification. Binding. and Loading
OpenAccess Classes File Usage by OpenAccess Databases
OpenAccess Libraries and Design Management (DM} Mame Mapping
Turbo DM System Deriving Your Own Namespace
FileSys DM System Creating and Modeling Process Rules and Constraints
' Via Parameters
ﬁderstandinu Logical Connemi;'b OpenAccess Hierarchy Domains
Defined Connections Region Query Plug-In Architecture
Global MNets Tcl Bindings for OpenAccess APIs
Understanding Routes Support for Pcells
Physical Routing Segments {Crthogonal or Diagonal) Implementing Pcells Through Tl
Modeling Parasitics in OpenAccess Glossary

Understanding the Derived Layer and Layer Operation Interfaces A Typical Design Translation Flow and Related |ssues
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Fanout and Half-Perimeter Wirelength

Block

Fan-out = 3 _3
) D‘ Pini —:}—

Not a Fan-out

- HPWL

DY L

VDD / VSS

1 & =

-4 i =

Mot a fan-out
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Next Steps

« Use Piazza!
— Ask and answer questions
— Assignment will be posted soon




