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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.si2.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


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 ee201a ASAP!

• All setup files you need for course will be on Linux server at:
– /w/class.1/ee/ee201o/ee201ota

• OA v22.04 installation root at:

– /w/class.1/ee/ee201o/ee201ota/oa/

• Working in csh shell:
– $ source /w/class.1/ee/ee201o/ee201ota/csh_ee201a_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.1/ee/ee201o/ee201ota/oa/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!



Building Your First OA “Hello World” Program
• Log in to eeapps

$ ssh -X YOUR_SEASNET_USERNAME@eeapps.seas.ucla.edu

• Set up appropriate shell environment
$ source /w/class.1/ee/ee201o/ee201ota/csh_ee201a_setup

• Copy OATutorial_HelloWorld to your personal directory:
$ cp –r /w/class.1/ee/ee201o/ee201ota/oaTutorial_HelloWorld

<YOUR_HOME_DIRECTORY>/oaTutorial_HelloWorld

• Change to the project, build it, verify output
$ cd <YOUR_HOME_DIRECTORY>/oaTutorial_HelloWorld

$ make

$ ./HelloWorld

The design is created and opened in 'write' mode.

The library name for this design is : 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 examples in /w/class.1/ee/ee201o/ee201ota/oa/examples/oa/



OA Documentation

/w/class.1/ee/ee201o/ee201ota/oa/doc/oa/html/index.html

Start reading 
documentation
on these topics



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

$ mkdir DesignLib

$ verilog2oa -lib DesignLib -verilog file.v [Optional Args]

• More info in OA HTML documentation



OA Translators Documentation

Read on how to use 
translators to 
import/export design 
data to/from OA DB 



OA Documentation

OA C++ classes and their member functions



OA Classes – oaNet Example (1)

• All details in “All Classes” tab in HTML documentation

Member functions you may want to use

All member functions including 
inherited functions. Search for 
functions here!



OA Classes – oaNet Example (2)

Detail about class functions



OA Classes – oaIter Example

• Class quiz referenced “oaIter<oaNet> netIter(block->getNets());”

• What does this mean, now?

• It’s an iterator of <class_obj=oaNet> that can be used to iterate over the objects in an oaCollection.



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.



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

• oaInst

– 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.

• oaNet

– Logical connectivity/wiring between endpoints (oaTerms, 

oaInstTerms)

• oaTerms, oaInstTerms

– Interface connection points. 



Hierarchy in an OA Design

• Simple example from OA docs



oaInsts

• Every unique reference to a 

different module/cell in the 

current block.

• Top block - XT:

– L1, L2 of type INV

– M1, M2, M3 of type M

• M block:

– A1 of type AND



oaTerms

• I/O connection points at 

interface of current block 

(commonly at the boundary)

• Associated with physical pins.

• XT block:

– xin0, xin1, 

b0, b1, b2

• M block:

– in1, in2, out



oaInstTerms

• I/O connection interfaces to 

respective oaInsts.

• Purely logical, no physical meaning.

• Associated with 

oaTerms inside 

the instantiated 

design block.



oaTerm / oaInstTerm Physical Locations

• oaTerms

– Physical pins associated. 

– Pin figure → bounding box.

• oaInstTerms

– Purely logical – no 

associated pins.

– Simple approach for Labs: 

oaInst origin.

– Why was this okay?

• Good enough estimate 

for standard cells.



Preparing for First Lab Assignment (1)

• Read about logical connectivity on OA docs

• Read these classes in docs:

– oaBlock, oaIter, oaCollection, oaNet, 

oaInstTerm, oaPin (oaTerm), oaInst, 

oaPoint

• Look through OA examples



Preparing for First Lab Assignment (2)



Fanout and Half-Perimeter Wirelength
Block

/ VSS

HPWL



Next Steps

• Use Piazza!

– Ask and answer questions

– Assignment will be posted soon


