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DOMAIN OF THE USER COMMUNIT

Circuit Realization at Faster Timescales (CRAFT)
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A It costsup to $100 million andakes >> 2 yearfer a
large team of engineers to desigriegratedcircuits for
specifictasks (called ASICs = application specific ICs)

I E.g. realime conversion of raw radar data into tactically
useful 3D imagery.

A Defense Department engineers often tuim
Inexpensive and readily available gengralpose
circuits, and then rely on software to make those
circuitsperformthe specialized operations they need.

I Speeds up the process of system design

I But the resulting system provides lower performance (speec
and consumes far more power than ASIC
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A Circuit Realization at Faster Timescales (CRAFT) is a
DARPA funded program with the following main goals:

I Seeksto shorten the design cycle for custom integrated circuit
from 2 yeard¢o months

I Plans to devisalesign frameworks that can be readily recast
when nextgenerationlC fabrication becomes available

I To createa repository of innovations so that methods,
documentation, and intellectual proper{yP) carbe repurposed,
rather than reinvented, with each design and fabrication cycle

I To makat practical for small design teams to take on complex
custom circuit development challenges that are out of their re
today.
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CRAFT REQUIREMENTS

Our Role, general requirements and Craft specific requirements
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Our Role in CRAFT:

A There are 6 performer teams we are responsible for
creating a repositorpf innovationsfor exposing,
searching, documenting, and collaborating on design
flows.

A Needa collaborative space for development difijg ideas

A Needto document and shardesignflows

A And associated metadata about tflews - intellectual
property (IP)

A There are a variety of teams, tools and IP, with
potentially different needs, respecting privacy concer
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A High level collaborative requirements:

I Aprojectshould form the basis of a CRAFT collaborative
space.

I Should contairetails, participant info, shared files, a
discussion forumsearchable tags wiki and amaudit trail.

I Subprojects should be possible to allow hierarchical
organization of CRAFT programs of research and performers

I Each project should have a project leader (project admin e.g
the PI could be a project admin)

A To manage that particular project and its spimjects.

A And invitecollaborators to their project and assign them certain
privileges.

I Projects can be open or closed
DARPA
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ACRAFTieeds supporfor design flowsike this

Source (VHDL / Verilog)
Functional Cadence Incisive M
Verification Simulator >

i Synopsys Design
Synthesis Compiler —
; Netlist \ Constraints

Timing Synopsys Primetime
Analysis l Cadence Conformal
Logical Equivalence Check
Place and Cadence 15t Encounter
Route
lLayout Foundry PDK,
Backend Rule Decks, etc
Checks (DRC Mentor Calibre
LVS, etc) 1Verified Layout
Ready-to-Fab ASIC

Chip Layout Design
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AEach chip design is modular and typically uses

combination of

newly designed and previously

designed modules
AModule designs available for use across chip

designs are ca
AWe needto sup

led Intellectudropertycores (I

port complex IP Schemas that

categorizdC typesfeatures andattributes

AANd provide mechanisms for a user to visualize
the IP using amtuitive format
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DESIGN CHOICES

Design choicesechnologychoices and architecture of the repository.
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A We considered 4 differenpproaches

1.

architectingand implementing the system from
scratch;

customizingan existing system to meet the needs;

creatinga newinterface toan existing system using
a REST API,

or creating an interface foOCRAFEBEpecific features
to an existing system using a REST API, and
leveraging existing tools using a hybrid architectur
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A 1issimple (no dependencies) but timeframe (
months) present a high risk to create a
production system meeting requirements.

I Also, manyf these features already exist on other

websites; e.g.Githuband Bitbucketalready have

many of the projecoriented features reinventing
the wheel is pointless.

A We therefore chose to research other systeqns
we Identifiedtwo candidatesystems:

I The Open Science Framework
I HubZero
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A Our study found that OSF had severdlantages over

HUBzerdor CRAFT 5 s . W7rellr S pa vonooiey
He = ®SAGE
A Lot of tools ;OSV\V\X Xzyem Toogi
integrated i '
Y
A upport for ‘k;.‘ ®
Data@NEf\

wiki, tags,file

sharing, ——
comments & A

Has a full REST ARIsingDjangoREST Framework
Also has afcmberJ®inding to the models for REST AP

We therefore decided to capitalize on the recent advar
of OSF to base the development of the CRAFT reposit

o To I
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ARCHITECTURE & IMPLEMENTATIC

Architecture technologies for implementation
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PROJECT

Qb Project
Information

JLL Contributors ,:E':".I Design Flow SuUB-PROJECT

Description Administrator JSON File .
Tags Participants Create/Edit/Visualize

Independent set of users, files, flows and
% Data Files Enzj IP Cores permissions

(((J

Should be creat wiebbpravius egewi
Topics OSF Storage JSON File in the parent project
E-mail Notification GoogleDrive, etc. Create/Edit/Visualize

Only public information will be seen by the parent
project

Other Tools

Indefinite number of sub-projects

Wiki
Details, etc.
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Craft Repository Architecture

http://www.craftproject.org

-entﬁeﬁ— App

| |

|

OAuth
[ Ember OSF API ] [ Mako Templates CAS
[ OSF REST API ][ Python Flask ] Users
({ Projects ] [ Authorization J [ Collaboration J[ Tags :\
{ Comments ] [ Versioning ] [ Sharing M Search :
s A——
{ GDrive J { Dropbox ] { Dataverse J [ J
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Front End Craft app
usiesEmberJ@and
Semantic Ul

iy [/ fASYdQ

EmberJ®odels
provide aJavascript
interface to the
REST API

OSF backend
provides project
space and API for
authentication,
authorization, files,
comments, audit
trails, search and
versioning



s, WHYEMBER.JS — @wiiig
uthern California s U ~ ECRC

A We wanted a SPA (Single Page Application)
framework

A A Web app that acts like an application, not a set of

MM web pages

A Fully portable to mobile devicesno need for native
mobile development

A We looked aBackbone.jsAngularJand Ember.js
A Backbone lacked too many features

A AngularJ$ EmberJS

A 9Y0SNXQa FKie yhdid flSxible th@&AngulardS
directives, whiclextend HTMlelements

A 9 Y 0 S NXhodeRpravitlefull direct REST
Integration
A Angularjdacks good datintegration

A EmberComponents are simpler and more modular
than AngularJ@irectives.
A PODS have CSavascripaindtemplates in a directory
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CRAFT /2 REPOSITORY

DARPA Craft

Circuit Realization at Faster Times:

Login

Please Login into your account.

The Craft Project

https://craftproject.orgy
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A Thiswork was funded by DARPA under contract #HR0011
16Gnnno AawSLI2ZaAidaz2NE | yR 2®T
Circuit Realization (RACE @

A And thanks to thecenter of Open Science:

I Jeff Spies for the vision and making this possible

I SamChrisingex for the help with the Ember OSF
Implementation

I Matt VanderWerf, CalebReinking& AntelmoAguilar for
installing OSF at ND.

Questions?
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SCREENSHOTS

Screenshot walkthrough of GUI (in replacement of Demo, if not
available)
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Craft Central Authentication (CAS) Service Flow

CRAFT .2 REPOSITORY

DARPA Craft

Circuit Realization at Faster Timescales

Central
Authentication
Service (CAS)

Login

® I3 DARPA Craft Repository | Sig: X lan

CO anta 0O® L J

DARPA Craft Repository

Sign in with your Craft Account to continue

Email

ian.j.taylor@gmail.com

® ' ® /. 0SF|Home x lan

C {) @ https://craft.cre.nd.edu

Open Science Framework
A scholarly com ect the er rese, cycle

nnnnnnnnnnnnnnnnnnnnnnnnn

REST API



