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'Agenda

> Motivation

> Recommendations for implementing a revision control strategy
>> RTL projects
>> |P projects
>> BD projects

> Future improvements
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'Importance of Maintaining a Revision Control Strategy

> Reproduce previous results
> Board revisions

> Co-development

> Compliance

> Revenue
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Implementing a Revision
Control Strategy
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'Foundations of Vivado

GUI — executes project Tcl

Project Flow
(add_files, import_files, launch_runs)

Non-Project Flow
(read_verilog, read_vhdl, place design)

Focusing on project based scripted flow
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'Strategy for Successful Revision Control

> Use scripted flows for revision control
> Keep sources external to the project

> Revision control the source repository
> Generate a script to recreate the project
> Revision control the script

> Test your methodology
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'Adding Sources to Projects

[y © Add Sources ——— vl (=) ()

> Use add_files for all sources
>> Keeps sources external to the project
>> Un-check “Copy sources into project”

Add or Create Design Sources

Specify HOL, netlist, Block Design, and IF files, or directories containing those file ‘
types to add to wyour project. Create a new source file on disk and add it to wour

> Filesets contain all project sources +,
>5 get fi|esetS . Inclex Marmea L.ibrar\,r | Luu:at.iu.n
—_ ] 1 ks_counter2. v  xil_defaultlin »  Jproj/«<coswmkta/lay/ks_coun
>> Four “default” filesets

>> get_files —of [get_filesets]

et

>

Add Files | | Add Directories | ‘ Create File

[ 1scan and add RTL include files into praject

|_| Copy sources into project

P L
'xh?_,-' = Back Mext = Einish Cancel
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'RTL Example

Juserdir
Jmy_repo/2018.2
Jworkspace

Jmy_repo/2018.2 build.tcl Jworkspace

dirname project_foo

bft.vhdl

vivado —source ../my_repo/build.tcl

create project $dirname . -part xc7k70tfbg484-2

FifoBuffer.v source repo ../my_repo/2018.2
. add files $source repo/bft.vhdl
aSynC_ﬁfO-V add files $source repo/FifoBuffer.v
add files $source repofasync_fifo.w
bft—paCkage'VhdI add files $source repo/bft package.wvhdl
core transform.vhdi add_files $source repo/core_transform.vhdl
o add files $source repo/round 1.vhdl
round_l.vhdl add files $source repo/round 2.vhdl
add files $source repo/round 3.vhdl
round_z'VhdI add files $source repo/round 4.vhdl
round 3.vhdl add_files -fileset constrs_1 $source_repo/bft_full.xdc
round_4.vhd| set_property library bftLib [get files $source repo/round_1.vhdl]

set_property library bftlLib [get_files $source repo/round_2.vhdl]
set_property library bftLib [get files $source repo/round 3.vhdl]

bft_full.xdc

build.tcl set_property library bftLib [get files $source repo/round 4.vhdl]
] set_property library bftlLib [get files $source repo/core transform.wvhdl]
set_property library bftlLib [get files $source repo/bft package.vhdl]

set_property top bft [current fileset]
update compile order -fileset sources 1

launch_runs impl 1 -jobs 8
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'Creating a Project Script

> Manually create the script
>> Minimalist
>> Qrganized
>> Risk missing some settings

> Automatically create the script using write_project_tcl
>> Verbose
>> Complicated
>> Robust, should not miss any settings

> Scripts must be maintained as projects evolve
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Understanding Xilinx IP

Xilinx IP Repository
vivado/<version>/data/ip/xilinx/

xadd _sub v3 0O

component.xml
RTL with parameters
constraints, etc.

xadd _sub v4 0O

component.xml
RTL with parameters
constraints, etc.

Workspace

IP ver-v3 0
Params — A:8,B:8,Z:9

unigue RTL
Templates, etc.

IP ver—v3 0
Params — A:8,B:8,Z:9

unique RTL
Templates, etc.

Upgrade tov4 0O

Source Repo

build.tcl

xadd_sub_ 0/
xadd_sub_0.xci
Ignore

build.tcl
xadd_sub_0/
xadd_sub_0.xci

®
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'Xilinx IP Revision Control Options

IP Files to Revision Control Size Compiletime Re-customizable! Forced to upgrade?

XCl S Slow3 Y Y

TCL (write_ip_tcl) S Slow3 Y Y

Whole IP directory L Fast Y N / locked

XCIX M Fast Y N / locked
/\ DCP S Fast N NA

> Two real options
>> XCI or XCIX

> Recommendation
>> Start with only the XCI file
>> On upgrade switch to XCIX for IP with changes that are too disruptive

1 In the existing version of Vivado that generated the original XClI
2 Rebuild project using the existing version of Vivado and open project with latest version
WK eveioees 3 With Out-of-context synthesis and IP caching enabled, compile time differences may be negligible £ XILINX.



'Avoid Using the DCP

> A DCP generated out-of-context (OOC) is unconstrained

> |P are synthesized OOC
> Scoped timing constraints are used during the OOC synthesis run
> Timing constraints are discarded prior to writing the DCP

> Using the XCI or XCIX files ensure a fully constrained design
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'Managing Custom IP Using Repositories

> Develop IP in arevision controlled working directory 7 oseeme ——— 5 ®
> Package the IP into a custom IP repository s - e et e
>> Follow Xilinx IP repository directory structure as a reference | = e
> <vivado_version>/data/ip/<company>/<IPname_version> i . -
Bitstream Jproj/xcoswmktg/lay/revision_control (Project)
> Working project directories ceestor
>> Set IP repository path
:DPrEEfE;ults ~
> Add XCI __
|\'_?/| O K -C ancel

>> Add both to the build script

2018.1/ Custom IP Repository 2018.1/

sources 2018.1/... sources Rce:\éﬁt'?;}

build.tcl build.tcl
IP 2018.1 Project 2018.1 Working
Directories
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'Upgrading Custom IP (using Xilinx IP) Repositories

2 o

Create new IP directory from previous sources

Upgrade project and check in new IP files

Re-package all IP into new custom <vivado_version> repository
Rebuild project directory from previous sources

Update the IP repository

Upgrade project and check in new project files to repository

2018.1/ 2018.2/ Custom IP Repository 2018.1/ 2018.2/ ..
Revision
sources sources 2018.1/... sources sources Control
build.tcl build.tcl 2018.2/... build.tcl build.tcl
IP 2018.1 Project 2018.1 _
4 Working
A I : )
Directories

IP 2018.2 Project 2018.2
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Propagation of Parameters in Block Designs

Xilinx IP Repository Workspace Source Repo

vivado/<version>/data/ip/xilinx/ ]
build.tcl

v_hdmi_tx_ss_0 v2 IP_ver=_v2 design_1/
Non-default IP params d_eS|gn_1.bd
XCI name for each instance gnore

component.xml| Propagate parameters
RTL with parameters |dentify conflicts

constraints, etc. Update XCI / BD

unique RTL for BD/IP, etc.

build.tcl
design_1/
v_hdmi_tx ss 0 v3 design_1.bd
ip/
v_hdmi... v2/*
ignore

IP_ver = v2
Non-default IP params
XCI name for each instance

\4

component.xml
RTL with parameters
constraints, etc.

Upgrade to V3 $° XILINX



' Preserving Block Designs

BD file to revision control Size Compiletime Preserve Layout Forced to upgrade

BD S Slow? N2 e
TCL (write_bd_tcl) S Slow? hG Y
Whole BD directory L Fast Y N / locked

> Recommendation
>> Use write_bd_tcl to preserve entire BD including layout
>> |f you want selective IP upgrade, then move towards BD

1 With Out-of-context synthesis and IP caching enabled, compile time differences may be negligible

2 Can be preserved by checking the BD/ui directory
3 Not with selective IP upgrade. Generated output products of IP still need to be preserved { XILINX

\ XILINX
PHKDF eose 4 Use —include_layout flag



'Additional Files to Revision Control

Impl ion Run P ine o — 5G]
mplementation kun 4 (O Select A Tel Script —— ® ® .
impl_1 - o =
CrRTE Create a new Tcl file and add it to your project L1
1ol post E‘]
. —directive h
> Other rce fil .
e S 0 u C e eS More Options () Existing script | Mo Existing Utility Sources  «
*~Route Desigh (rout - ) -
>> X DC tcl.pre (@) Mew script ion_control/pra_route.tcl Iz‘ E‘l
. . tcl. post [] Copy sources jnto project F-
>> Simulation test benches v
More Options - -
0K C el
. Sysge n I P ~Post-Route Phys O B

is_snabled < |

> HLS IP oo o
>> Pre/post tcl scripts v
> Incremental compile DCPs :
> ELF files

~diractiva Default

More Options

Sources x Design | Signals ? 00

> Util_1 source set introduced in 2018.1 Qlzlels | o
>> Files are now managed by the project v Design sources (1 ~

w == [ design_1 (design_1.bd) (1)
>> |ncluded in a project archive > @ design_1 (design_1 (1)
> Constraints
» [ Simulation Sources (1)
W Utility Sources (1)
~ utils_1 (1)
wim TCL(L)

Hierarchy IP Sources Libraries Compile Qrder
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'Output Files to Consider for Revision Control

> Simulation scripts for 3" party simulators (export_simulation)
> Hardware definition files for SDK (export_hardware)

> DSASs for export to SDx (write_dsa)

> Bitstreams (generate_bitstream)

> Hardware debug (.Itx, .Ipr, debug dashboards)

> Intermediate run results (runs / checkpoints)
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'Future Revision Control Improvements

> Auto create .ignore files
> Separate output products from the sources
> Make the BD the one true source for a design

> BD Differences
>> Compare two BD to understand the differences between the designs

Block Diagram Differences

[+ || Previoms [ Next || Show ~ H Filter ~ || Expand Al [ Expand Diffs I Collapse All

design_1-3dd0ab0.009.bd design_1-b9bc329.007.bd
validated=true

m_axis_Ink tx lane0 0

~ Parameters (11)
FREQ_HZ=100000000
HAS_TKEEP=0
HAS_TLAST=0
HAS_TREADY=I
HAS_TSTRB=0
LAYERED METADATA=undef
PHASE=0.000
TDATA_NUM_BYTES=4
TDEST_WIDTH=0
TID_WIDTH=0
TUSER_WIDTH=12

wxis_Ink rx lane 0

¥ Parameter 1 g
)X D F XILINX FREQ_ HZ=100000000 sv XI LI NX
DEVELOPER
FORUM PHASE=0.000 s »



'Summary

> Vivado provides the frameworks to develop your revision control strategy

> Six general steps
>> Use scripted flows for revision control
>> Keep source files in a repository
>> Revision control the repository
Create a Tcl script to recreate the project
>> Revision control the script
>> Test your scripts

>

v
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