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Tutorial Overview

Introduction

This tutorial uses the Vivado® design rules checker (report_drc), clock domain crossing
checker (report_cdc), and quality of results enhancer (report_qor_suggestions)to
analyze example designs for issues, and shows you how to take corrective actions. It also outlines
how to run ML strategies and Intelligent Design Runs (IDRs).

Tutorial Description

Lab 1 walks you through creating waivers for CDC, methodology, and DRC violations.
Lab 2 is a guide to using the report_qor_suggestions (RQS) command.

Note: The designs used in this tutorial are intended to exhibit issues for demonstration purposes, and
should not be used as a reference for designs outside this tutorial.

Software Requirements

This tutorial requires that the 2021.1 Vivado® Design Suite software release or later is installed.

For a complete list of system and software requirements, see the Vivado Design Suite User Guide:
Release Notes, Installation, and Licensing (UG973).

Locating Tutorial Design Files

1. Download the reference design files from the Xilinx® website.
2. Extract the ZIP file contents into any write-accessible location.

This tutorial refers to the location of the extracted ZIP file contents as <Extract_Dir>.
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Navigating Content by Design Process

Xilinx® documentation is organized around a set of standard design processes to help you find
relevant content for your current development task. All Versal™ ACAP design process Design
Hubs can be found on the Xilinx.com website. This document covers the following design
processes:

e Hardware, IP, and Platform Development: Creating the PL IP blocks for the hardware
platform, creating PL kernels, functional simulation, and evaluating the Vivado® timing,
resource use, and power closure. Also involves developing the hardware platform for system
integration. Topics in this document that apply to this design process include:

e Lab 2: Increasing Design Performance Using Report QoR Suggestions
e Lab 3: Running ML Strategies
e Lab 4: Intelligent Design Runs
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Lab 1

Setting Waivers with the Vivado IDE

Introduction

In the Vivado® Design Suite, you can use the waiver mechanism to waive clock domain crossing
(CDC), design rule check (DRC), or methodology check violations. After a violation is waived, it is
no longer reported by the report_cdc, report_drec,0r report_methodology commands.
Waived checks are also filtered out from the mandatory DRCs run at the start of the
implementation commands, such as opt _design, place_design,and route_design. For
more information, see this link in the Vivado Design Suite User Guide: Design Analysis and Closure
Techniques (UG906).

ﬁ IMPORTANT! The content of the waiver is built with the objects that exist when the waiver is created.
However, if an instance referenced inside a waiver is replicated by Vivado®, the replicated instance is
automatically added to the waiver and saved in subsequent checkpoints and XDC.

This lab shows how to set waivers with the Vivado integrated design environment (IDE) using
both menu commands and the Tcl Console. The lab focuses on CDC waivers, but the methods for
waiving DRC and methodology violations are similar.

Step 1: Starting the Vivado IDE

This lab uses a Vivado design checkpoint (. dcp file), which is a snapshot of a design. When you
launch the Vivado IDE using a design checkpoint, a subset of the Vivado IDE functionality is
available.

TIP: To launch the Vivado Tcl Shell on Windows, select Start = All Programs — Xilinx Design Tools =
Vivado <version>— Vivado <version> Tcl Shell.

1. From the command line or the Vivado Tcl Shell, change to the directory where the lab
materials are stored:

cd <Extract_Dir>/src/Labl
2. To start the Vivado IDE with the design checkpoint loaded, enter the following:

vivado my_ip_example_design_placed.dcp
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O TIP: You can disregard the critical warnings about the unbounded GT locations.

Step 2: Generating the CDC Report

In this step, you generate the CDC report to view the associated CDC violations.

1. Select Reports— Timing — Report CDC.
2. Inthe Report CDC dialog box, leave the default settings as-is, and click OK.

¢ ReportCDC X

Report clock domain crossing (CDC) paths between clocks,
even if set_false_path or set_clock_groups constraints have '
been applied.

Results name: |cdc_1| |

Clocks

Erom:

HH

To:

Report

) Reportfrom cells

Waivers
(®) Apply waivers
[_) Report only waived paths
() Ignore all waivers
File Output

) Exportto file:

Options
[) Buspend message limits during command execution

[ lgnore command errors (quiet mode)

Command: report_cdc-name cdc_1

[+ Open in a newtap

() Open in Timing Analysis layout

/,;\

The Summary (by clock pair) section of the CDC Report appears as follows.
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Tcl Console Messages Timing x 2 _00
aQ X = C 4 Q  summary (by clock pair) -3
13
General Information “~  Sewerity ™! Source Clock Destination Clock  CDC Type Exceptions Endpoints Safe Unsafe Unknown NoASYNC_REG
Summary (by clock pair)| Critical my_ip_glblclk my_ip_axi_aclk Mo Commen Primary Clock  False Path 2 1 1

Summary (by typ: Critical my_ip_axi_aclk  my_ip_drpclk No Common Primary Clock  False Path 2 2
Summary (b ndpoints: Critical my_ip_axi_aclk  my_ip_alblclk No Common Primary Clock  False Path 942 12 351 579 185
~ CDC Details (92 @ Info my_ip_drpclk my_ip_axi_aclk No Common Primary Clock  False Path 1 1
my_ip_drpclkto my_ip_axi_aclk (1) O Info input port clock ~ my_ip_drpclk Mo Commaon Primary Clack ~ False Path 2 2
my_ip_glblclkto my_ip_axi_aclk (2 O Info my_ip_glblclk my_ip_drpclk No Commaon Primary Clock  False Path 6 6
input part clock to my_ip_drpelk (2) O Info my_ip_drpclk my_ip_glblclk Mo Commaon Primary Clack  False Path 2 2

my_ip_axi_aclk to my_ip_drpclk (2 ~

Report CDC - cdc_1 (928 violations)

The Summary (by CDC type) section appears as follows.

Tcl Console Messages Timing b4

o = & C : Q.  Summary (by type)
General Information S Seyerity ™1 D Count Description
summary (b pair) Critical ~ CDC-1 536  1-bitunknown CDC circuitry
Critical ~ CDC-4 4 Multi-bit unknown CDC circuitry
summary (b ed endpoints) Critical  CDC-10 187 Combinational logic detected before a synchronizer
~ CDC Details (928) Critical chc-11 2 Fan-outfrom launch flop to destination clock
my_ip_drpclkto my_ip_axi_aclk (1) Critical coc-13 170 4-bit CDC path on a non-FD primitive
my_ip_glblelkto my_ip_axi_aclk (2) Critical  CDC-14 5 Multi-bit CDC path on a non-FD primitive
input port clock to my_ip_drpclk (2) Waming = CDC-15 10 Clock enable controlled CDC structure detected
my_ip_axi_aclkto my_lp_drpelk (2) 0 Info coca 9 1-bit synchronized with ASYNC_REG property

my_Ip_gibictito my_ip_drpeik (6) 0 Info CDC-9 5 Asynchronous reset synchronized with ASYNC_REG property

my_ip_axi_aclkto my_ip_glblclk (913)

Report CDC - cdc_1 (928 violations)

Step 3: Waiving a Single CDC Violation

The my_ip_glblclktomy_ip_axi_aclk clock pair includes one Critical CDC-10 violation
due to combinational logic on the CDC path. This step covers how to waive the CDC-10

Td Console | Messages | Timing X - =

Q = & C Q my_ip_giblelk to my_ip_axi_aclk | © Critical warning (1) 7 © Warning (2) 7O Info (1) Hida Al
General Information Severity ~! ID Description Depth  Exception  Source (From) Destination (To) Category
Summary (by clock pair) Critical CDC-10  Combinatorial logic detected before a synchronizer S False Path  i_my_ip_suppor...ysref_r_reg/C  i_my_ip_suppor...s_ff_reg[0]/D  Unsafe
Summary (by 1yo o Info CDC-3  1-bit synchronized with ASYNC_REG property 5 FalsePath  i_my_ip_suppor...ot_sync_reg/C  i_my_ip_suppo...s_ff_reg[D]/D  Safe

~ CDC Details ¢

1. To view a schematic of the violation, select the CDC-10 row in the CDC Report, and click the
Schematic toolbar button " .

Note: Alternatively, you can press F4 to generate the schematic. However, using the toolbar button
provides a more detailed schematic that includes all the levels of the downstream synchronizer.
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i_my_ip_support_binck

@
sync_be_sysref_captured

Lmy_ip
syncstages_ff_re

Ty_ip_jesdZ03_v7_1 2 tx

Ty Jp Jesd 204 v7_121% 32

my_ip_jesd204_v7_1_2_top

my_Ip_support

2. To waive the violation, select the CDC-10 row in the CDC Report, right-click, and select
Create Waiver.

3. In the Create Waiver dialog box, enter a description, and click OK.

¢ Create Waiver

Create waiver for 1 cdc path '

User: Hilinx

Descripion: |This is a safe COC per review with the team |

Tags:

Tcl Command Preview

Q

create_waiver -type CDC -id CDC-10 -from [get_pins i_my_ip_support_blockjesd204_ifinsti_my_ip/i_tdi_t_counters

>

(2)
\ 7 OK Cancel

IMPORTANT! A waiver tracks the date the waiver was added, the user that added the waiver, and a
description of why the violation was waived. The date is automatically added by the system. The Tags
field is an optional description or list of keywords that can be used for documentation purposes.

4. After the waiver is created, check the CDC Report.
To indicate that a waiver was created, the CDC-10 row is gray and disabled.

Note: Rows are only disabled in the Report CDC result window from which the waivers were created.
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5.

TclConsole | Messages  Timing  x ?2-00

@ Reportis out of date because path waivers were changed. Rerun

Q T & C 140 *H @‘ my_ip_glblclk to my_ip_axi_aclk ) @ criticalwaming (1) &) @ Waming(0) 7 @ Info (1) Hide All -1
»

General Information ~ Severity ! ID Description Depth  Exception  Source (From) Destination (To) Category
Summary (by clock pair) Critica CDC Combin a 5 Fa - q

Summary (by typs @ Info CDC-3 1-bit synchronized with ASYNC_REG property 5 FalsePath i_my_ip_suppor._ot_sync_reg/C  i_my_ip_suppor.es_fi_reg[0}D Safe

Summary (b ndpoints;

~ CDC Defails (228
my_ip_drpelk to my_ip_axi_aclk (1
my_ip_glblclk to my_ip_axi_aclk (2)
input port clock ta my_ip_drpelk (2

To see the impact of the CDC-10 waiver, select Reports = Timing = Report CDC to rerun
Report CDC.

Note: When a waiver is created or deleted, you must rerun Report CDC, Report DRC, or Report
Methodology to see the updated results.

See the CDC Report to view the updated information.

The differences from the previous Summary by clock pair and Summary by type sections are
highlighted in red in the following figures.

Tcl Console Messages  Timing X ?2_00
Q X = C 4 O summary (by clock pair} o
3
General Information “ Severity 1 Source Clock Destination Clock  CDC Type Exceptions Endpoints Safe Unsafe Unknown NoASYNC_REG
Summary (by clock pair) Critical my_ip_axi_aclk  my_ip_drpclk Mo Common Primary Clock  False Path 2 2
Summary (by fype Critical my_ip_axi_aclk  my_ip_glblelk Mo Common Primary Clock  False Path 942 12 351 579 185
Summary (b ndpoints) @ Info my_ip_drpclic my_ip_axi_aclk No Common Primary Clock  False Path 1 1
~ CDC Details (923 I @ Info my_ip_glblclk my_ip_axi_aclk Mo Commaon Primary Clock  False Path 2 2 I
my_ip_drpelicto my_ip_axi_aclk (1) O Info input portclock  my_ip_drpelic No Common Primary Clock ~ False Path 2 2
my_ip_glblelk to my_ip_axi_aclk (2) @ Info my_ip_glblclk my_ip_drpelk Mo Common Primary Clock  False Path 6 6
input port clock to my_ip_drpelk (2) @ Info my_ip_drpclk my_ip_glblclk Mo Common Primary Clock  False Path 4 2
my_ip_axi_aclk to my_ip_drpclk (2
______ my . alolelicto my o Aol (Gl ..
Report COC - cdc_1 (928 violations)  *  Report CDC - cdc_2 (928 violations)
TclConsole  Messages  Timing  x
Q = & C : O, Summary (by type)
General Information “ SBeverity ™' ID Count  Description
Summary (Dy clock pair) Critical cDcA 536 1-bitunknown CDC circuitry
Summary (by type) Critical CcDC-4 4 Multi-bit unknown CDC circuitry
Summary (oy walved endpoints) | © critical CDC-10 186 Combinational logic detected befare a synchronizer |
~ CDC Details (9258) Critical coc-11 2 Fan-outfrom launch flop to destination clock
my_ip_drpclkto my_ip_axi_aclk (1) Criical ~ CDC-13 170 1-bit CDC path on a non-FD primitive
my_ip_glblelk to my_ip_axi_aclk (2) Critical  CDC-14 5 Multi-bit CDC path on a non-FD primitive
input port clock to my_lp_drpolk (2) Wamning ~ CDC-15 10 Clock enable controlled CDC structure detected
my_ip_ax_aclkto my_ip_drpelk (=) | @ info cDC-3 10 1-bit synchronized with ASYNC_REG property |
) . .
my_Ip_glblclicto my_tp_drpelk (&) 0 o CDGC-9 § Asynchronous reset synchronized with ASYNC_REG property
my_ip_axi_aclk to my_ip_aglblclk (913) !
Report CDC -cdc_1 (928 violations)  *  Report CDC - cdc_2 (928 violations) =

You can also view a summary with the list of waived endpoints.
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Tcl Console Messages Timing »

= = C 4 O  Ssummary (by waived endpoints)
3

General Information “~ D Waived Endpoints

Summary (by clock pair) CDC-10 1

Summary (by type)

ISummar}r (by waived endpoints)l
~ COC Details (928)
my_ip_drpclk to my_ip_axi_aclk (1)

my_ip_glblclk to my_ip_axi_aclk (2)
input port clock to my_ip_drpclk (2)
my_ip_axi_aclk to my_ip_drpclk (2}
my_ip_glblclk to my_ip_drpclk (G)

my_ip_axi_aclk to my_ip_qglblclk (913)

Report CDC - cdc_1 (928 violations) x| Report CDC - cdc_2 (928 violations) x

The detailed section for the my_ip_glblclktomy_ip_axi_aclk CDC shows that the
Critical CDC-10 was replaced with an Info CDC-3.

TciConsole | Messages | Timing  x ?2_0G
Q T &£ C 10 ™ @A my_ip_glblclk to my_ip_axi_aclk ) @ critical waming (0) [+ @ Waming (0) &)@ Info (2) Hide All L]
13
General Information ~ Seveiity ' ID Description Depih  Exception Source (From) Destination (To) Category
Summary (by clock pair @ Info CDC-3  1-bit synchronized with ASYNC_REG property 5 FalsePath  i_my_ip_suppor..ot_sync_reg/C  i_my_ip_suppor..es_ff regl0JD  Safe

summary (oy typ IO Info CDC-3  1-bit synchronized with ASYNC_REG property 5 FalsePath | i_my_ip_support..sysref_r_reg/C ‘ i_my_ip_support..es_fi_regl0VD  Safe I

Summary (5
~ CDC Details (22
my_ip_drpclk to my_ip_axi_aclk (1)

my_ip_glblclk to my_ip_axi_aclk (2)
input port clack to my_ip_drpelk (2
my_ip_axi_aclk to my_ip_drpclk (2
my_ip_glblclk to my_ip_drpelk (6}
my_ip_axi_aclk to my_ip_glblclk (913}

Report CDC - cde_1 (928 violations)  »  Report CDC - cdc_2 (928 violations)

Select the new CDC-3 row, and click the Schematic toolbar button . Double-click the Q
pin of the output register to expand the schematic to match what is shown in the following
figure.

The CDC path includes a 5-level synchronizer on the output of the selected destination
register. This is the reason the CDC-10 was replaced with CDC-3 for this topology, as shown
in the following figure.

Device X% Schematic x Schematic(2) X 00

- e X E O = C  23cCels 21/0Pons 34 Nets

Jjesd204_i l"_ Synchronizer with ASYNC_REG
inst

sync_tx_sysref_captured

UG938 (v2021.1) July 14, 2021 www.xilinx.com
Design Analysis and Closure Techniques send Feedback 12


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=Tutorials&docId=UG938&Title=%20Vivado%20Design%20Suite%20Tutorial&releaseVersion=2021.1&docPage=12

iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

ﬁ IMPORTANT! By default, Report CDC only reports a single violation per endpoint and per clock pair.

When multiple violations apply to the same endpoint, only the violation with the highest precedence is
reported. Because CDC-10 has a higher precedence than CDC-3, only CDC-10 is reported when both
CDC-10 and CDC-3 apply to the same endpoint. For more information on CDC rules precedence, see
this link in the Vivado Design Suite User Guide: Design Analysis and Closure Techniques (UG906,).

O TIP: To report all of the CDC violations for each endpoint regardless of the precedence rules, use the
command line option -a11_checks_per_endpoint. However, unsdfe rules are not reported on a
register if at least one safe rule on the same register is detected.

Step 4: Generating a Report for Waived
Violations

You can generate a report for the CDC, DRC, or methodology check violations that were waived.
This step shows how to generate a report for waived CDC violations using the Tcl Console as
well as the Vivado IDE menu commands.

Generating a Text Report for Waived Violations

1. In the Tcl Console, enter:
report_cdc -waived

2. Inthe CDC report, verify that a single CDC-10 violation is listed, because only one waiver
was created.

CIC Report
In Sewerity Count Description

CIC-10 Critical 1 Combinational logic detected before a sunchronizer

1o Waived Endpoints

Source Clock: my_ip_glblelk
Testination Clock: mu_ip_axi_aclk
CIC Type: Mo Common Primary Clock

Row [T Sewerity Description Depth & Destination (Ta)

1 CDC-10 Critical Combinational logic detected before a synchronizer 5 Fa ~reg/l i_my_ip_support_block/jesd20d4_i/instdsync_tx_sysref_captured/syncstages_£f_regl0]/D

Generating a Vivado IDE CDC Report for Waived
Violations

1. Select Reports = Timing — Report CDC.
2. Inthe Report CDC dialog box, enable Report only waived paths, and click OK.

3. Inthe CDC Report, check the Summary (by clock pair) and CDC Details to verify that a single
CDC-10 violation is listed.
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Lab 1: Setting Waivers with the Vivado IDE

Note: The icon next to the violation shows that the violation was waived #.

Tc Timing % 2= I
aQlzx| 2 ¢ 4 Q  summary (by clock pair) b
3
General Infarmation Severity “1 sgource Clock Destination Clock  CDC Type Exceptions Endpoints Safe Unsafe Unknown No ASYNC_REG
Summary (by clock pair) Critical my_ip_glblclk  my_ip_axi_aclk No Common Primary Clock  False Path 1 1
Summary (by type
Summary (b
~ CDC Details (1
my_ip_glblclk to my_ip_axi_aclk (1
Report CDC - cde_1 (928 violations) x| Report CDC - cdc_2 (928 violations) x| Report CDC - cdc_3 (1 waived) x
Timing  x ?2_00
a = 4« Q &, my_ip_glblcik to my_ip_axi_aclk ) © criticalwarning (1) ) @ waming (0) ) @ Info (0) Hide All &
3
General Information Severity ' ID Description Depth  Exception  Source (From) Destination (Ta) Category
Summary (& @ Critical CDC-10  Combinational logic detected before a synchronizer 5 FalsePath i_my_ip_support.sysref_r_reg/C i my_ip_support.es_fl_reglJD  Unsafe
sSummary (o

Summary (5 w
~ CDC Details (1
my_ip_glblclk to my_ip_axi_aclk (1)

Report CDC - cdc_1 (928 violations) x| Report CDC - cdc_2 (328 violations) x| ReportCDC - cdc_3 (1 waived)  x

Step 5: Generating a Text Report with Details
for Waived Violations

In this step, you generate text reports with additional details, including a list of all of the rules and
all of the violations regardless of the waivers.

Generating a List of Rules with Waived Violations

1. In the Tcl Console, enter:

report_cdc -details

-show_waiver

2. Verify thatthemy_ip_glblclktomy_ip_axi_aclk CDC-10 violation is waived and the

two CDC-3 violations are not waived.

Note: In the text report, all of the rules are reported, whether they were waived or not. The Waived
column indicates the status of the rule.

CIC Report
il Severity Count Description

I Critical 536 1-bit unknoun CIC circuitry

CIC3  Info 10 1-bit sunchronized with ASYNC_REG property

CIC-4  Critical 4 Hulti-bit unknoun CIC clrcuitry

L5 Info 5 fisynchronous reset sunchronized uith ASYNC_REG property
CIC-10 Critical 185 Combinatorial Logic detected before a sunchronizer
CIC-11 Critical anout_fron Launch flop to destination clod

CIC43 Critical 170 1-bit CIC path on  nonFD prinitive

CIC-14 Critical 5 Multi-bit CIC path on 2 nonFD prinitive

CIC-15 larning 10 Clock enable controlled CIC structure detected

il Waived

CIC-10 1

Source Clocks my_ip_glblolk
Testination Clock: my_ip_axi_aclk
LCIC Tupe: Mo Comnon Primary Clock

Row D Severity Description Tepth Ewxception Source (From) Testination (Ta) Waived
1 COC-3  Info 1-bit synchronized with ASYNC_REG property 5 False Path i_my_ip_support_bl 5_32/got_sunc_regdC 1_my_ip_support_black/ jesd204_i/inst/sync_tx_sunc/suncstages_FF_rea[01/1 il
2 063 Info 1-bit synchronized with ASYNC_REG property 5 False Path i_my_ip_support.d _32/g0t_sysref_r_rea/C 1_ny_ip_support_blocksjesd20d_i/inst/sunc_tx_sysref_captured/suncstages_¢F_reg[0]/0| N
3 CDC-10 Critical Corbinatorial legic detected before a synchronizer 5 False Path i_my_ip_support b. s 32/got_susref_r_res/C i_my_ip_support_block/jesd204_i/inst/sunc_tx_susref_captured/suncstages_ff_rea[0]/D| 7
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Generating a List of All Violations Regardless of the
Waivers

1. Inthe Tcl Console, enter:
report_cdc -no_waiver

2. Inthe text report, verify that the table matches the original report from Report CDC before
the CDC-10 waiver was created.

CIC Report

Severity Source Clock Destination Clock CIC Type Exceptions Endpoints Safe Unsafe Unknown Mo ASYMC_REG
Critical my_ip_glblelk my_ip_axi_aclk Mo Common Primary Clock False Path 2 1 1 i} ]
Critical my_ip_axi_aclk my_ip_drpclk Mo Common Primary Clock False Path 2 i} 2 i} ]
Critical my_ip_axi_aclk my_ip_glblelk Mo Common Primary Clock False Path 942 12 01 o7a 130
Info my_ip_drpclk my_ip_axi_aclk Mo Common Primary Clock False Path 1 1 i} i} ]
Info input port clock my_ip_drpclk Mo Common Primary Clock False Path 2 2 i} i} ]
Info my_ip_glblelk my_ip_drpclk Mo Common Primary Clock False Path B B i} i} ]
Info my_ip_drpclk my_ip_glblelk Mo Common Primary Clock False Path 2 2 i} i} ]

TIP: You can also generate a list of all violations regardless of the waivers from the Vivado IDE. Select
Reports = Timing — Report CDC. In the Report CDC dialog box, enable Ignore all waivers, and click
OK.

Step 6: Waiving Multiple CDC Violations

The my_ip_axi_aclktomy_ip_drpclk CDC includes two Critical CDC-11 violations. This
step covers how to waive both CDC-11 violations simultaneously.

ciConsole | Messages |Timing X ?2_00
a I =2 C 10 my_ip_axi_aclk to my_ip_drpcik +) © criticalwamning (2) ) @ waming (0) ) @ Info (0) Hide All o
»

General Information ~  Severity ©7 1D Description Depth  Exception Source (From) Destination (To) Category
Summary (by clock pair Critical CDC-11  Fan-outfrom launch flop to destination clock 5 FalsePath  i_my_ip_suppor..etch_reg[10WC  i_my_ip_support._f_reg[0VCLR  Unsafe
Summary (b Critical ~ CDC-11  Fan-out from launch flap to destination clock 5 FalsePath  i_my_ip_suppor.etch_reg[10JC  i_my_ip_support._ff regl0JCLR  Unsafe
Summary (by waived endpoints

~ CDC Details (928

my_ip_drpclkto my_ip_axi_aclk (1
my_ip_glblelicto my_ip_axi_aclk (2
input port clock to my_ip_drpclk (2

imy_ip_axi_aclk to my_ip_drpclk (2)

v _in_ alhlclkto my in_ droelic 5 b
Report CDC - cdc_1 (928 violations »  Report CDC - cdc_2 (928 violations)

1. To waive the violations, select the CDC-11 rows in the CDC Report, right-click, and select
Create Waiver.
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4.

UG938 (v2021.1) July 14, 2021

TciConsole | Messages | Timing ?2_00
a I =2 C 1 Q X ©, myip_axi_aclktomy_ip_drpclk ) @ criicalwarning (2) &) © waming(0) ) @ Info (0) Hide All &
»
General Infarmation Severity ™1 ID Description Depth  Exception  Source (From) Destination (To}) Category
Summary (by clock pair Ciiical  CDC-11  Fan-outfrom launch flop to destination clock £ Felannom i e i aumnar ko canlANUC i e euenofl ff regYCLR  Unsale
Summary ( Critical ~ CDC-11  Fan-outfrom launch flap to destination clock g Path Properties ort_ff_reg0JCLR  Unsafe
Summary (by v ndpoints; Elide Setting >
“ CDC Details (924)
! % Highlight »
my_ip_drpclk to my_ip_axi_aclk (1)
my_ip_glblelk to my_ip_axi_aclk (2
@ Mark »

input port clock to my_ip_drpclk (2)
my_ip_axi_ackto my_ip_drpclk (2)
my_ip_glolclk to my_ip_drpclk (5) "4 Schematic
my_ip_axi_adlkto my_ip_glblclk (913

my_ip_drpclkto my_ip_glolclk (2)
v-tp_dro vie_gl Report Timing on Source to Destination

SetBus Skew >

| Create Waiver.

.............................................................................................................. Exportto Spreadsheet
Report CDC - cde_1 (928 violalions)  » Report CDC - cdc_2 (928 violations)  x

In the Create Waiver dialog box, enter a description, and click OK.

¢ Create Waiver x

Create waivers for 2 cdc paths

User: Xilinx
Descripion” |safe fanout. Circuitry has been reviewed |
Tags:

Tcl Command Preview

Q

create_waiver -type CDC -id CDC-11 from [get_pins {i_my_ip_support_blockijesd204_ifinsti_my_ip_reset block/stre
create_waiver -type CDC -id CDC-11 -from [get_pins {i_my_ip_suppor_blockijesd204_ifinsti_my_ip_reset_block/stre

< ’

./".',;".
\ 2 OK Cancel

In the Timing Report, the two selected rows are disabled when the waivers are created.

Note: One waiver is created for each selected row. In this example, two waivers are created.

severity ~1 D Description Depth  Exception  Source (From) Dastination (To) Catagory

Select Reports = Timing = Report CDC to rerun Report CDC. In the Report CDC dialog box,
make sure that Report only waived paths is unchecked, and click OK.

In the CDC Report, look at the my_ip_axi_aclktomy_ip_drpclk CDC.
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The two Critical CDC-11 violations were replaced with two Info CDC-9 violations. Based on
the CDC precedence rules, waiving CDC-11 unmasks CDC-9 for this circuit.

TclConsole  Messages | Timing  x 2 _0O00
Q £ & C 10 ©‘ my_ip_axi_aclk to my_ip_drpclk [+ @ criticalwaming (0) ] @ Waming(0) [ @ Info(2) -3
General Information ' Severity 1 ID Description Depth  Exception  Source (From) Destination (Ta) Category
Summary (by cloc! @ Info CDC-9  Asynchronous reset synchronized with ASYNC_REG property 5 FalsePath  i_my_ip_suppor...etch_reg[10JC i_my_ip_support.._ff_reg[0JCLR  Safe
Summary ( @ Info CDC-9  Asynchronous reset synchronized with ASYNC_REG property 5 FalsePath  i_my_ip_suppor..eich_regl10NC  i_my_ip_support.._f_reg[0VCLR  Safe
Summary ( ndpoints’
v CDC Details (92
my_ip_drpclk to my_ip_axi_aclk (1
my_ip_glblclk to my_ip_axi_aclk (2
input port clock to my_ip_drpclk (2
my_ip_axi_aclkto my_ip_drpclk (2)
my_ip_glblclk to my_ip_drpelk (6
my_ip_axi_aclkto my_ip_glblclk (913)
my_ip_drpclk to my_ip_glblclk (2
Report CDG - cde_1 (928 violations) x| Repori CDC - cdc_2 (928 violations) x| Report CDC - cdc_3 (928 violations)

5. To view a schematic of the violation, select the CDC-9 row in the CDC Report, and click the
Schematic toolbar button .

6. Verify that there is a 5-level synchronizer on the destination clock domain.

X

-
D

7. Compare the new Summary (by type) information with the information from the previous
CDC Report.

In the updated CDC Report, the two CDC-11 violations are no longer listed. Instead, there
are two new CDC-9 violations.

Tcl Console Messages Timing b4

Q = & C : Q. summary (by type)
General Infarmation Severity ™1 ID Count  Description
Summary (by clock pair) Critical CDCA 536  1-bit unknown CDC circuitry
Summary (by type) Critical CcDC-4 4 Multi-bit unknown CDC circuitry
Summary (by waived endpoints) Critical cDC-10 186 Combinational logic detected before a synchronizer
v CDC Details (928) Critical CcDC-12 170 1-bit CDC path on a non-FD primitive
my_ip_drpclk to my_ip_axi_aclk (1) Critical CDC-14 5 Multi-bit CDC path on a non-FD primitive
my_ip_glblclkto my_ip_axi_aclk (2) Warning  CDC-15 10 Clock enable confrolled COC structure detected
input part clock to my_ip_drpclk (2) O Info CDC-3 10 1-bit synchronized with ASYNC_REG property

my_ip_axi_aclkto my_ip_drpclk () I O Info CDC-a 7 Asynchronous reset synchronized with ASYNC_REG property I

my_ip_glblclk to my_ip_drpclk (6)
my_ip_axi_aclk to my_ip_glblclk (913)
my_ip_drpclk to my_ip_glblclk (2)

Report CDC - cdc_1 (928 violations) x| Report CDC - cdc_2 (928 violations) x| Report CDC - cdc_3 (928 violations) =

8. Look at the Summary (by waived endpoints) information.
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In the updated CDC Report, there are three waived endpoints. This number is different from
the number of waived violations (2), because CDC-11 is a multi-bit violation.

Tcl Console Messages Timing M

Q = s C 4 O Summary (by waived endpoints)
3
General Information IO Waived Endpoints
Summary (by clock pair CDC-10 1
Summary (by type CDC-11 5

Summary (by waived endpoints)
w~ CDC Details (928

9. Generate different text reports and compare the results with previous reports.
For example, you can run the following Tcl commands:

report_cdc -details

report_cdc -details -waived
report_cdc -details -show_waiver
report_cdc -details -no_waiver

The following report was generated using the report_cdc -details -waived Tcl command and
shows that three violations were waived.

CIC Report

1 Severitu Count Description

logic detested before
aunch flop to destin

Depth Exception  Source (From) Destination (To)
1 COC-10 Critical Combinatorial logic detected before a sunchronizer G False Path i_my_ip_supportl .rs_32/g0t_sysref_r_reg/C  i_my_ip_support_block/jesd204_i/ inst/sunc_tx_sysref_captured/suncstages_ff_reg[01/0
Saurce Clocks nu_ip_axi_sclk
Testination Clocks mu_ip_drpelk
Type: No Common Prinary Clock
Rou 1D Severity Dssoription Depth Exception  Source (From) Testination (Ta)

1 COC-1L Critical Fan-out from 1 5 False Path imu_ip support block/, rea[101/C i ms ip support block/i_jesd204 phu/inst/jesd204 phu block i/sunc_rx rese
2 COC-1L Critical Fan-out from 1 5 False Path i_ny_ip_support_block 2g[101/C i my_ip_support_block/i_jesdZ04_phyinst/jesd204_phy_black_i/sync_tx_rese

I

sync_rst_inst/arststages_ff_rea[0]/CLR

aunch flop to destination clock _asu
aunch Flop to destination clock lc_async_rst_inst/arststages_FF_reg[0J/CLR

Step 7: Exporting Waivers
In this step, you export waivers with the write_waivers Tcl command.

Note: The XDC output file can be imported using the read_xdc or source Tcl commands.

1. To export the CDC waivers, enter: write_waivers -type cdc waivers.xdc.

O TIP: Alternatively, because there are no DRC or methodology waivers, you can enter:

write_waivers waivers.xdcOl write_xdc -type waiver waivers.xdc.

2. Openthe waivers.xdc file to view the three waivers.
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Note: The following example is reformatted to better show the different command line options.

create_waiver -type CDC -id {CDC-10} -user "Xilinx" \

-desc "This is a safe CDC per review with the team" \

-from [get_pins i_my_ip_support_block/jesd204_i/inst/i_my_dip/i_tx/
i_tx_counters_32/got_sysref_r_reg/C] \

-to [get_pins {i_my_dip_support_block/jesd204_1i/inst/
sync_tx_sysref_captured/syncstages_ff_reg([0]/D}] \

-timestamp "<timestamp>" ;#1

create_waiver -type CDC -id {CDC-11} -user "Xilinx" \

-desc "Safe fanout. Circuitry has been released" \

-from [get_pins {i_my_dip_support_block/jesd204_1i/inst/
i_my_ip_reset_block/stretch_reg[10]/C}] \

-to [get_pins {i_my_dip_support_block/i_jesd204_phy/inst/
jesd204_phy_block_i/sync_rx_reset_data/xpm_cdc_async_rst_inst/
arststages_ff_regl[0]/CLR}] \

-timestamp "<timestamp>" ;#1

create_waiver -type CDC -id {CDC-11} -user "Xilinx" \

-desc "Safe fanout. Circuitry has been released" \

-from [get_pins {i_my_dip_support_block/jesd204_1i/inst/
i_my_ip_reset_block/stretch_reg[10]/C}] \

-to [get_pins {i_my_dip_support_block/i_jesd204_phy/inst/
jesd204_phy_block_i/sync_tx_reset_data/xpm_cdc_async_rst_inst/
arststages_ff_reg[0]/CLR}] \

-timestamp "<timestamp>" ;#2

Step 8: Using the create_waiver Command

Waivers added from the Report CDC dialog box are created using the create_waiver
command. You can view these commands as follows.

Note: You can use the create_waiver command line command for CDC, DRC, and methodology
waivers. The options differ slightly depending on whether you are creating a CDC, DRC, or methodology
waiver. For more information, including information on the different options, see the create_waiver
command in the Vivado Design Suite Tcl Command Reference Guide (UG835).

1.

Open the Vivado journal file (vivado . jou) to see the three distinct create_waiver
commands issued by the Vivado IDE.

Scroll through the history of the Tcl Console to see the same three create_waiver
commands.

O TIP: The - from and - to options are used to specify the startpoints and endpoints. When a waiver
is set from the Report CDC dialog box, both - from and - to are specified to match the exact
violation. However, you can specify a CDC waiver using only the - from option or only the - to
option, but more paths might be waived than expected.
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Step 9: Waiving Multiple CDC Violations

In this step, you waive multiple CDC violations simultaneously.

1.

In the CDC Report, view the my_ip_axi_aclktomy_ip_glblclk CDC under CDC
Details.

This crossing has five CDC-14 violations, which are multi-bit violations. The five CDC-14
violations all start from the same two register clock pins:

i_my_ip_support_block/jesd204_1i/inst/tx_cfg_test_modes_regl2:1]/C

O TIP: You can sort the table by the column ID to more easily see the five CDC-14 violations.

Td Console | Messages | Timing  x ?_00
Q ¢ C 4 Q X @, myip_axi_aclktomy_ip_glblclk @ © Critical warning (901) ) © Warning (10) 2@ Info (2) &
General Information A Severity ID Al Description Depth Exception  Source (From) Destination (To) Category
Summary ock pai Warning _ CDC15__Clock enable controlled CDC structure detected 0 False Path  i_my_ip_support..modes_reg[11/c  i_my_ip_suppo...d_nls_r_reg/D Safe A
Summary (by Critical CDC-14  Multi-bit CDC path on a non-FD primitive 0 False Path  i_my_ip_support_..odes_regl2:1]/C i_my_ip_supp.../TXDATA[2:1] Unknown
Summary (& ks Critical CDC-14  Multi-bit CDC path on a non-FD primitive 0 False Path  i_my_ip_suppert_...odes reg[2:1]/C i_my ip_supp.../TXDATA[2:1]  Unknown
~ CDC Details (528 Critical  CDC-14  Multibit €OC path on a non-FD primitive 0 False Path  i_my_ip_support_..odes reg[21]/C imy ip_supp../XDATA[2L]  Unknown
my_ip_drpelk to my_ip_axi_aclk (1 Critical CDC14  Multibit COC path on a non-FD primitive 0 False Path  i_my_ip_support_...odes_reg[:1]/C i_my_ip_supp../TXDATA[Z1]  Unknown
my_ip_glblclk to my ip_axd_aclk 2 Critical  CDC-14  Multibit COC path on a non-£D primitive 0 False Path  i_my_ip_support_...odes reg[2:1]/C i my ip_supp../TXDATA[2:1]  Unknown
L:sj;;it::;t;‘:ﬂgi’ijskl . Critical  CDC13  Lbit CDC path on a non-FD primitive 0 FalsePath  i_my_ip_support..modes reg(2l/C  i_my_ip_suppo.. TTXCTRL2[0]  Unsafe
b alblelk to my o droclk (5 Critical  CDCL3  1bit €DC path on a non-FD primitive 0 False Path  i_my_ip_support..modes_reg[21/C  i_my_ip_suppo.. T/TXCTRL2[1]  Unsafe
Critical  CDCL3  1+bit €DC path on a non-FD primitive 0 FalsePath  i_my_ip_support..modes_reg(2l/C  i_my_ip_suppo...TTXCTRL2[3]  Unsafe
ekt Ty bR . ©Cital  CDC13 1.t CDC path on a non £ primitive 0 FalsePath  imy jp_support..modes reg[L/C  my ip_supp...STIDDATAD]  Unisafe |
Report CDC - cdc_L (928 violations) x| Report CDC - cdc_2 (928 violations) ~ x Report CDC - cdc_3 (928 violations)  x

Because i _my_ip_support_block/jesd204_i/inst/
tx_cfg_test_modes_regl*]1/C matches five pins and you only need to target two of

those five pins, construct the list of startpoints as follows:
set startpoints [list \

[get_pins i_my_ip_support_block/jesd204_i/inst/
tx_cfg_test_modes_reg(1]/C] \

[get_pins i_my_dip_support_block/jesd204_1i/inst/

tx_cfg_test_modes_regl(2]/C] \
]

To waive the five CDC-14 violations, use the create_waiver Tcl command with the - from
option:

create_waiver -type {CDC} -id {CDC-14} -user {Xilinx} -desc {No more CDC
14!} -from $startpoints

From the Vivado IDE, select Reports = Timing = Report CDC to rerun Report CDC.

In the CDC Report, verify that the CDC-14 violations are no longer reported in the Summary
section.
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Messages Timing *
Q = s C : Q. Summary (by type)
General Information “  Severity ™1 ID Count  Description
Summary (by p Critical CDCA 536  1-bitunknown CDC circuitry
Critcal ~ CDC-4 4 Wulti-bit unknown CDC circuitry
Summary [0y ints Critical cDC-10 186 Combinational logic detected before a synchronizer
*~ CDC Details (923 Critical CDC-13 170 1-bit CDC path on a non-FD primitive
my_ip_drpclicio my_ip_axi_aclk (1 Warning ~ CDC-15 10 Clock enable controlled CDC structure detected
my_tp_glblclkto my_ip_axi_aclk (2 0 Info CDC-3 10 1-bit synchronized with ASYNC_REG property
input port clock to my_ip_drpclk (2 @ Info CDC-9 7 Asynchronous reset synchronized with ASYNC_REG property
my_ip_axi_aclk to my_ip_drpclk (2 o
Report CDC - cdc_1 (928 violations) * | Report CDC - cdc_2 (928 violations) X | Report CDC - cc (928 violations) < Report CDC - cdc_4 (923 violations)

6. To report only the waived violations, enter:

report_cdc -details -waived

The following figure shows the waived CDC violations in two different tables. The first table
shows the 5 CDC-14 violations waived as multi-bit violations. The second table shows the 10
single-bit violations, calculated by multiplying the 5 multi-bit violations by 2 bits per multi-bit

violation.
10 Severity Count Description
CIC-10r Critical 1 Combinatorial logic detected before a synchronizer

Critical

1D Waived

CIC-14 10

Source Clock: my_ip_glbleclk
Dlestination Clock: my_ip_axi_aclk
CIC Type: Mo Common Primary Clock

Row 10 Severity Description Depth Exception  Source (From)

1 CIC-10 Critical Combinatorial logic detected before a synchronizer 5 False Path i_my_ip_support_blocks jesd204_i/inst/i_my_ip/i_tx/i_tx_counters_32/gow,

Source Clocky my_ip_axi_aclk
Destination Clock: my_ip_drpclk
CIC Type: Mo Common Primary Clock

Row ID Severity Description Depth Exception  Source (From)
1 CIC-11 Critical Fan-out from launch flop to destination clock G False Path i_my_ip_support_block/jesd204_idinsts/i_my_ip_reset_block/stretch_reg[10]/0
2 CIC-11 Critical Fan-out from launch flop to destination clock 5 False Path i_my_ip_support_blocksjesd204_isinsts/i_my_ip_reset_block/stretch_reg[10]/0

Source Clock: my_ip_axi_aclk
Dlestination Clock: my_ip_glblelk
CIC Type: Mo Common Primary Clock

Row ID Severity Description Depth  Exception  Source (From) Destination g

CIC-14 Critical Multi-bit CIC path on
CIC-14 Critical Multi-bit CIC path on

1 non—FI primitive 0 Falze Path i_my_ip_support_hlock/jesd204_idinst/tx_cfg_test_modes_reg[2+11/C  i_my_ip_suppg
2

2 CIC-14 Critical HMulti-bit CIC path on

4

5

non-FD primitive 0 False Path i_my_ip_support_block/jesd204_ifinst/tx_cfg_test_modes_reg[2:11/C i_my_ip_supf
non-FD primitive 0 False Path i_my_ip_support_blocks jesd204_isinsts/tx_cfg_test_modes_req[2:1]/C i_my_ip_suppo:
non-FI primitive 0 Falze Path i_my_ip_support_blocksjesd204_isinst/tx_cfg_test_modes_req[2:11/C i_my_ip_supy
non-FD primitive 0 Falze Path i_my_ip_support_block/ jesd204_ifinsttx_cfg_test_modes_req[2:1]/C i_my_ip_suppo,

CIC-14 Critical Multi-bit CIC path on
CIC-14 Critical Multi-bit CIC path on

QoW oW W

7. To export all the waivers inside a script and verify that a total of four waivers were added,
enter:

write_waivers -type cdc waivers.xdc -force

Note: Because the waivers . xdc file already exists, the - force option must be specified to override
the file.
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Lab 1: Setting Waivers with the Vivado IDE

O TIP: Alternatively, because there are no DRC or methodology waivers, you can enter:

write_waivers waivers.xdc

or

write_xdc

-force

-type waiver waivers.xdc

-force

The list of waivers inside waivers . xdc appears as follows.

#

# WRITE CIC Waivers

# cnd: urite_waivers —type odc —File waivers,xdc —force
current_instance —quiet

create_waiver -type COC -id {COC-10} -user "Xilinx" -desc
create_waiver -type COC -id {CDC-11} -user "Xilinx" -desc
create_waiver -type COC -id {COC-11} -user "Xilinx" -desc
create_waiver -tupe COC -id {CIC-14} -user "Hilink" -desc
#

current_instance —quiet

8. Toimportthe waivers.xdc file, enter:

read_xdc waivers.xdc

"This is a safe CIC per review with the team" -from [get_pins i_my_ip_support_block/jesd204_i/inst/i_my_ip/i_tx/i_tx_counters_32/got__
"Safe fanout, Circuitry has been released" -from [get_pins {i_my_ip_support_block/jesd204_i/inst/i_my_ip_reset_block/stretch_reg[10]/0]
"Safe fanout, Circuitry has been released" —from [get_pins {i_my_ip_support_block/jesd204_i/inst/i_my_ip_reset_block/stretch_reg[10]4

“No more COC-141" —from [list [get_pins {i_my_ip_support_hlock/jesd204_ifinst/tx_cfg_test _modes_reg[1]/CH] [get_pins {i_my_ip_support_t

The following warnings show that duplicate waivers were not added to the existing waivers.
Only waivers that are exact duplicates of existing waivers are rejected.

WARNING: [Vivado_Tcl 4-935] Waiver ID
not be added again.
WARNING: [Vivado_Tcl 4-935] Waiver ID
not be added again.
WARNING: [Vivado_Tcl 4-935] Waiver ID
not be added again.
WARNING: [Vivado_Tcl 4-935] Waiver ID

not be added again.

'CDC-10" is a duplicate and will
'CDC-11" is a duplicate and will
'CDC-11" is a duplicate and will
'CDC-14"'" is a duplicate and will

Step 10: Waiving Multiple DRC Violations

In this step, you waive multiple DRC violations simultaneously.

1. Select Reports = Report DRC.
2. Inthe Report DRC dialog box, leave all settings at their default, and click OK.
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iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

Check design against selected rule decks and/or individual design rules.

Results name: drc_1
[ Interactive report file:

[ Exportto file:

Waivers
(®) Apply waivers
| Display only waived violations

() 1gnore all waivers

Rule Decks Rules (2119 of 2135)
~ W) Vivado Rule Decks (7) Q x =2
[+ €7 default _
— v (M) All Rules (2125) ~
|17 opt_checks

> (W) Netlist (737)

'Y

7 placer_checks — ) .
» |+ Pin Planning (110)

i,

7 router_checks — .
» |v| Clocking (4)

'Y

7 bitstream_checks _
> || Memory (143)

i,

7 incr_eco_checks — .
» |+ Floorplan (10}

'Y

7’ eco_checks — .
> M| Implementation (229)

> (Wl Phvsical Confinuration (842 hd

] Openin a newtap

(2)
\ 2/ OK Cancel

3. Inthe DRC Report, right-click UCIO#1, and select Create Waiver to create a waiver for the
UCIO-1 violations.

Note: The UCIO#1 violation combines 125 individual violations into a single violation. Similarly, the
NSTD#1 violation covers 113 ports.
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iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

Tcl Console Messages DRC ¥ Timing

Q = £ =@ H vy 3 Critical Warnings ¥ 1Warning Hide All

Mame Details

v NSTD-1 (1)

113 out of 125 logical ports use /0 standard (I0STANDARD) value 'DEFAULT, instead of a user assigned specific value. This may cause /O contentic
compoenents to which itis connected. To correct this vielation, specify all /O standards. This design will fail to generate a bitstream unless all logical p
command: set_property SEVERITY {Warning} [get_drc_checks NSTD-1]. MOTE: When using the Vivado Runs infrastructure {e.g. launch_runs Tcl comr
s ad araddr[10], = axi araddi(9], s axi araddr[8], s axi araddi[7] & axi araddrf] = axi araddr5] s axi araddr4], s axi araddr3] s axi araddr:

N3TD #1

~ uclo-1 (1

125 out of 125 logical ports have no user assigned specific location constraint (LOC). This may cause /O contention or incompatibility with the board g

correct this violation, specify all pin locations. This design will fail to generate a bitstream unless a Copy const

Ucio #1 [get_dre_checks UCIO-1). NOTE: When using the Vivado Runs infrastructure (e.g. launch_runs Tc d ade

S axi araddr(8], 5 axi araddi7], 5 axi araddr(6], 5 axi araddr5] s axi araddrf4] 5 axi araddr: Violation Properties... wadd

~ . Implementation (1) Auto-Select Objects
~ [ Routing (1) Auto-Mark Objects
~ [ & ChipLevel (1
~  WrapLines
v RTSTAT-13 (1)
Create Waiver...
RTSTAT #1 A signficant portion of the design is not routed. Routed nets status (RTSTAT-*) DRC checks will no ute_sg

drc_1 (4 violations) Export to Spreadsheet

4. In the Create Waiver dialog box, look at the output in Tcl Command Preview, and click OK.

/

Create waiver for 1 violation

User: Kilinx
Descripion”  ywajye UCIO DRC violations

Tags:

Tcl Command Preview

Q

create_waiver -of_objects|[get_drc_violations -name drc_1 {UCIO-1#1} Fuser Xilinx -description {iWaive UCIO DRC vio

< >

|/":l-\'|
2 OK Cancel

5. To generate the drc_waivers.xdc file and verify that the waiver is waiving all 125 objects,
enter:

write_waivers -type DRC drc_waivers.xdc

6. Inthe xDC file, look at the expanded port list, and notice that some of the strings from the
violations message were converted to wildcards (*).
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iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

Strings are automatically converted to wildcards for UCIO-1, NSTD-1, TIMING-15, and
TIMING-16 type violations. For UCIO-1, the numbers of objects in the violations are replaced
with wildcards, because the numbers of elements are not meaningful.

4

# WRITE DRC WAIYERS

# cmd? write_waivers —type IRC drc_waivers.zdc

current_instance —quist

create_waiver —type DRC -id {UCI0-1} -user "Hilinx" -desc "Waiwe UCIO IRC wiolations" -objects [get_ports { refclkop glblelkp refclkOn tx_start_of _frame[3] tx_start_of_multiframe[2] glblclkn
tx_reset drpelk tx_start_of _multiframe[2] txp[3] tx_start_of_multiframe[0] tx_start_of_frame[2] tx_start_of_frame[1] =_axi_rready tx_sunc tx_sysref tx_aresetn s_axi_rdatal[l] s_axi_rvalid
s_axi_rrespl0] s_axi_rrespl1] s_axi_rdatal0] s_awi_rdata(2] s_axi_rdata[2] s_axi_rdatal4] s_awxi_rdatal39] s_axi_rdatal5] s_axi_rdatal10] s_axi_rdatalB] s_axi_rdatal7] =_axi_rdata[8]
s_axi_rdatal15] s_axi_rdata[11] s_axi_rdata[12] s_axi_rdata[13] s_axi_rdatal16] s_axi_rdatal17] s_axi_rdata[18] s_axi_rdatal14] s_axi_rdatal20] s_axi_rdatal21] s_axi_rdatal22] s_axi_rdata[27]
s_axi_rdatal23] s_axi_rdata[13] s_axi_rdatal25] s_axi_rdatal26] s_axi_arready s_axi_rdata[28] s_axi_rdata[24] s_axi_rdata[30] s_axi_rdatal31] s_axi_araddr[2] s_axi_arwalid s_axi_rdata[25]
s_axi_araddr[7] s_axi_araddr[3] s_axi_araddr[4] s_axi_araddr[5] s_axi_araddr[B] s_axi_bvalid s_axi_araddr[9] s_axi_araddr[10] s_axi_bready s_axi_wstrb[0] s_axi_wstrb[1] s_axi_araddr[8]
s_axi_bresp[1] s_axi_uready s_axi_wvalid s_axi_wdata[0] s_axi_bresp[0] s_axi_uwstrb[2] s_axi_araddr[11] s_axi_wdatal4] s_axi_wdatall] s_axi_wstrb[3] s_axi_wdatal2] s_axi_wdatal3]
s_axi_udatald] s_axi_wdatal8] s_axi_udatal6] s_axi_wdatal7] s_axi_wdatal8] s_axi_wdatal14] s_axi_wdata[10] s_axi_udatal11] s_axi_wdatal12] s_axi_wdata[13] s_axi_wdatal13] s_axi_wdata[15]
s_axi_wdata[16] s_axi_wdatal17] s_axi_wdatal18] s_awi_wdata[24] s_axi_wdata[20] s_axi_wdata[28] s_axi_wdatal25] =_axi_wdata[25] =_axi_t wdata[2?] s_axi_awready s_axi_awalid txp[4]
tx_start_of _multiframe[1] txp[1] tx_start_of_frame[0] txp[2] txn[1] txn[3] txn(2] s_axi_swaddr[11] txn[0] txplol 1L i awaddr‘[?’] s_axi_awaddr[10] =_axi awaddr‘[B]
=_axi_awaddr[3] s_axi_awaddr[2] txnl4] s_axi_awaddr[5] s_axi_swaddr[6] s_axi_swaddr[3] s_axi_awaddr[4] }]I —strings { "®" } -strings { "k" }] timestamp “Wed Mar 14 22:57:14 GMT 2018"

7. To delete the DRC waiver and rewrite the waiver using wildcards to target a subset of the
ports objects, enter:

delete_waivers [get_waivers -type drc]

create_waiver -type DRC -id {UCIO-1} -user "Xilinx" -desc "Waive
selected UCIO violations" -objects [get_ports { s_axi_rdatal¥*]
s_axi_wdatal[*] s_axi_araddr[*] } ] -strings { "*" } -strings { "*" 1}

Note: This command only covers a subset of the original 125 objects.
8. Select Reports = Report DRC to rerun Report DRC.

9. In the Report DRC dialog box, select Display only waived violations to report only waived
violations, and click OK.
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iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

Check design against selected rule decks and/or individual design rules.

Results name: drc_2
[ Interactive report file:

[ Exportto file:

Waivers

(®) Apply waivers

I [+| Display only waived violations I

() 1gnore all waivers

Rule Decks Rules (2120 of 2136)
~ (W) vivado Rule Decks (7) Q x =2
[+ €7 default
— ~ (W] All Rules (2136) My

[] £ opt_checks
P > (W) Netlist (737)

"] €7 placer_checks — . o
» |+ Pin Planning (110)

[ 7 router_checks

— > [+ Clacking (4)
|| €7 bitstream_checks — )
— > || Memory (143)
|| &7 incr_eco_checks — )
— » |+ Floorplan (11}
|| 47 eco_checks -
> (W) Implementation (229)
> (W] Phvsical Confinuration (747} hd

[+] Openin a newtap

(2)
\ 2/ OK Cancel

In the DRC Report, verify that only 68 violations are waived out of 125.

TclConsole | Messages |DRC  x Timing [Z =l
Q |=| £ ||==| W [+ @ 1 Critical Warning Hide All
Name Details

~ = All Violations (1)
~ " PinPlanning (1)
~ @ UCIo-1 (1)

68 out of 125 logical portsfhave no user assigned specific location constraint (LOC). This may cause I/O contention or incompatibility with the board power or connectivity affecting performance, signal

integrity or in extreme cases cause damage to the device or the components to which it is connected. To correct this violation, specify all pin locations. This design will fail to generate a bitstream unless

all logical ports have a user specified site LOC constraint defined. To allow bitstream creation with unspecified pin locations (not recommended), use this command: set_property SEVERITY {Waming}
[get_drc_checks UCIO-1]. NOTE: When using the Vivado Runs infrastructure (e.g. launch_runs Tcl command), add this command te 2 tcl file and add that file as a pre-hook for write_bitsiream step for the
implementation run. Problem ports: 3 _axi araddr11] s axi araddr10], s axi araddr9] s axi araddi8] s axi araddi7] s axi araddrf] s axi araddr(5] s axi araddr4] s axi araddr3] s axi araddr?],
5 axi rdata[31:0], 5 axi wdata[2?8] s axi wdata[27], 5 axi wdatal?6], 5 axi wdata[25], (the first 15 of 37 listed).

@ ucio®

drc_1 (4violations)  x  dre_2 (1 waived) x

ﬁ IMPORTANT! You cannot waive READONLY or NODISABLE violations. For example, if you enter:

create_waiver -type DRC -id RTSTAT-1 -description "Waive RTSTAT-1"
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iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

The Vivado tools issue the following error:

ERROR: [Vivado_Tcl 4-934] Waiver ID 'RTSTAT-1' is READONLY or
NODISABLE and cannot be waived.

These Factory designations specify that a check is required and may
not be overridden by user action.

Step 11: Generating a Summary Report for
Waived Violations

This step covers how to use the report_waivers Tcl command to generate a summary report
for CDC, DRC, and methodology waivers.

ﬁ IMPORTANT! Before running the report_waivers command, you must rerun Report CDC, Report
DRC, or Report Methodology to ensure that added or removed waivers are included in the statistics
reported by report_waivers.

1. To rerun Report CDC, enter:

report_cdc
2. To rerun Report DRC, enter:

report_drc

Note: You do not need to rerun Report Methodology, because no methodology waivers were set.
3. To create a summary report, enter:

report_waivers

By default, report_waivers reports only waived violations. The following figure shows the
UCIO-1, CDC-10, CDC-11, and CDC-14 rules, which have defined waivers.
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iv Xl Ll NX Lab 1: Setting Waivers with the Vivado IDE
A .

1. REPCRT SUMMARY

2. REPORT DETAILS (DRC)

3. REPQORT DETAILS (METHODOLOGY: no waivers)
4. REPORT DETAILS (CDC)

Waiver Type Total Vies PRemaining Vios Waived Wics Used Waivers Set Waivers

DRC 240 172 68 1 1
METHODOLOGY O 0 0 0 0
cDC 957 G944 13 4 a
Mote: This report is bkased on the most recent report drefreport methodolegy/report cde runs.

Rule Severity Description Total Wiecs Remaining Vies Waived Vios Used Waivers Set Waivers

UCIO-1#% Critieal Warning Uneconstrained Leogical Port 125 57 68 1 1

Rule Severity Description Total ¥Vics Remaining Vics Waived Vios Used Waivers Set Waivers
CDC-10  Critical Combinaticnal legic detected before a synchronizer 187 186 1 1 1
CDC-11  Critical Fan-out from launch flop to destination clock 2 0 2 2 2
CDC-14  Critical Multi-bit CDC path on a non-FD primitive 10 0 10 1 1

Note: Any 'Rule' which is flagged by '#' is an aggregating message and its counts are based on the number of cbjects represented,
rather than the number of messages.

Note the number of waived objects and total violations:

e The aggregating DRCs are reported as 1 violation per object inside the violation. Because
there are 113 objects in NSTD-1, 125 objects in UCIO-1, 1 in RTDAT-13,and 1 in
AVAL-326, a total number of 240 DRC violations are reported in the Summary table.

e The Report Summary table reports all of the violations.

e The Report Details tables only report the check IDs that have one or more waivers.

4. To generate detailed tables with all of the rules, including rules with no waivers, enter:

report_waivers -show_msgs_with_no_waivers

The following figure shows the report with all DRC and CDC rules reported in the Report
Details.
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1. REPORT SUMMARY

2. REPORT DETAILS (DRC)

3. REPORT DETAILS (METHODOLOGY: no waivers)

4. REPORT DETAILS (CDC)

1. REPORT SUMMARY

Waiver Type Total Viocs Remaining Wicos Waived Vios Used Waiwers 8Set Waivers
DRC 240 172 68 1 1
METHODOLOGY O [ a 0 0

CDC 9

7 944 13 4 4
Note: This report is based on the most recent report_dre/report _methodology/report cde runs.

2. REPORT DETAILZ (DRC)

Description Total Vios Used Waivers

Remaining ¥ics Waived Viocs

125

UCcIo-1#* Critical Warning Uncenstrained Legical Port 68 1
AVAL-326 Critical Warning Hard_block must_have LOC 1 1 a 0
NETD-1%* Critical Warning Unspecified I/0 Standard 113 113 1} 0
RTRTAT-13 Critical Warning Insufficient Routing 1 1 Q Q

(CDC)

4. REPORT DETAILS

Lab 1: Setting Waivers with the Vivado IDE

Set Waivers

coor |

Set Waivers

cococoormE

Rule Severity Total Vies Remaining Vies Waived Vios Used Waivers
cDCc-10 Critiecal Combkinaticnal logic detected before a synchronizer 187 186 1 1
CDC-11 Critical Fan-out from launch flop to destination clock 2 Q 2 2
CDC-14 Critical Multi-bit CDC path on & non-FD primitive 10 Q 10 1
cDC-1 Critical 1-bit unknown CDC circuitry 536 536 Q Q
cDC-3 Info 1-kit synchronized with ASYNC _REG property 9 9 Q Q
CDC-4 Critical Multi-bit unknown CDC circuitry 28 ) 0 )
cpc-9 Info Azsynchrenous reset synchronized with ASYNC_REG property 3§ 5 0 0
cpc-13 Critieal 1-kit CDC path on a nen-FD primitive 170 170 0 0
cDc-15  Warning Clock enable controlled CDC structure detected 10 10 0 0
Note: any 'Rule' which is flagged by '*#' is an aggregating message and its counts are based on the number of objects represented,

rather than the number of messages.

5. To run Report Methodology, enter:

report_methodology

6. To generate detailed tables with all of the rules, including rules with no waivers, enter:

report_waivers -show_msgs_with_no_waivers

The exact statistics are reported, as shown in the following figure.

Note: This figure does not include the Report Details (CDC) section.

REPORT SUMMARY

Waiver Type Total Vies ERemaining Vics Waived Vics Used Waivers Set Walvers

DRC 240 172 Bh 1 1

METHODOLOGY 158 158 0 0 0

cDC as57 944 13 4

Note: This report is based on the most recent report_dro/report_methodology/report_odeo runs.

Rule Description Total Viocs Remaining Vies Waived Wiocs Used Waivers BSet Waivers
UCIO-1#* Critical Warning Unceonstrained Legical Port 125 a7 68 1 1

AVAL-326 Critical Warning Hard bklock must_have ILOC 1 1 0 0 1]

NSTD-1#* Critical Warning Unspecified I/0 Standard 113 113 0 0 1]
RT3TAT-13 Critical Warning Insufficient Routing 1 0 0 i}

3. REPORT DETAILS (METHODOLOGY)

Rule Severity Description Total Vios Remaining Vios Waived Vios Used Waivers Set Waivers
AVAT-324 critical Warning Hard block needs LOC 1 1 i) 0 0
LUTAR-1* Warning LUT drives async reset alert 40 40 1] 0 0
TIMING-9 Warning Unknown CDC Logic 1 1 0] 0 1]
TIMING-10 Warning Missing property on synchronizer 1 1 "] 0 0
TIMING-18* Warning Missing input or cutput delay 115 115 1] 0 0
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Step 12: Using Waiver Commands

In this step, you run additional commands related to the waivers.
1. To return a collection of CDC waiver objects, enter:
get_waivers -type cdc
The following CDC waivers are returned:
CDC-10#1 CDC-11#1 CDC-11#2 CDC-14#1
2. To filter the list of waivers to only return CDC-14 waivers, enter:

get_waivers -filter {ID == CDC-141}
CDC-14#1

3. Toreport all of the properties on a CDC waiver object, enter:
report_property [lindex [get_waivers -type cdc] end]

The following properties are returned:

Property Type Read-only Value

CLASS string true cdc_waiver
DESCRIPTION string false No more CDC-14!
ID string true CDC-14
INDEX string true 1

IS_SCOPED bool true 0

NAME string true CDC-14#1
OBJECT_COUNTS string true pins:2
SCOPE string true

TAGS string false

TIME string true <timestamp>
TYPE string true CDhC
USED_CNT string true 10

USER string true Xilinx

Note: You cannot retrieve the design objects attached to a waiver object.
4. To delete all of the previously created CDC-14 waivers, enter:
delete_waivers [get_waivers -filter {ID == CDC-141}]

Note: After a waiver object is deleted, the waiver no longer applies and the violations that it waived are
reported again.

5. To delete all of the remaining CDC waivers, enter:

delete_waivers [get_waivers -type cdc]
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Summary

In this lab, you accomplished the following:

Waived CDC and DRC violations

Generated reports for waived violations

Exported waivers

Used waiver commands
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Lab 2

Increasing Design Performance
Using Report QoR Suggestions

Introduction

The report_gor_suggestions (RQS) command enables the Vivado® Design Suite tools to
analyze a design and provide automated solutions for enhancing QoR. Built into this command
when using the Vivado IDE is the report_qor_assessment (RQA) command. The command
can be run on an open design after synthesis or after any stage in the implementation flow.

The RQA command assesses the likelihood that a design will meet its timing requirements and
provides a quick summary of design metrics. The RQS command evaluates the design in five key
areas and suggests fixes or improvements in these areas. The five areas are utilization, clocking,
constraints, congestion, and timing. Recommendations from RQS can take the following forms:

e RQS objects. These can add:
Switches to a given command.
Properties to a given design object.
- Implementation strategies customized for the design using machine learning algorithms.
e Text recommendations that require user intervention.
This lab covers how to:
¢ Analyze the QoR assessment report.
¢ Analyze the QoR suggestion report.
e Export suggestions to an RQS file.
¢ Add an RQS file to synthesis and implementation runs.

e Accumulate suggestions in an RQS file by generating suggestions at different implementation
stages or on different runs.
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Step 1: Understanding the Design

This lab uses an architected design to demonstrate some of the features of RQS. Suggestions are
triggered by the design of the RTL and the placement of blocks using floorplanning. The design
contains the following modules:

Clocking Module: The main clocking circuit for the design resides in
clocking_module. vhd. For simplicity, RST is tied to GND. LOCKED is registered and tied

to an output port. The structure of this block is shown in the following figure.
.
. . ce | mmem_instjelkout1_buf
mmem_instMMCME4_ADV |n5t.‘ Fo=1 | O Fo-11007

BUFGCE
i

Ce , mmem_instjclkout2_buf
Fom1 | O Fo-ti001

fo-¥ 3 coperea CLKFBOUTB
mmem_instlelkint _ibuf| NBUF_INST mmem_inst|clkin1_ibufIBUFCTRL_INST " CLKFEIN  CLKFBSTOPPED

o T CLKINSEL  CLKINSTOPPED
we 0scpl | INBUF ‘| BurDisaBlE O o LY ciking CLKOUTG
"2 INTERMDISABLE o CLEINZ cLkouToB |=°
el DADDRES:0] cLrout KO

~ BUFCTRL d DCLK cLrouTE |2°
DEN cLkouTz ot
DI15:0] cLkouT2s ¢
DWE cLkouTa ot
PSCLK cLkouTss ¢ IE

BUFGCE

?

Ce , mmem_instjclkout3_buf
Fo-1 | 0 fout

BUFGCE

& Fo=1
) o] TN CLKouTS = - ce | mmem_insticlkoutd_buf
reset_IBUF_inst|IBUFCTRL_INST PSINCDEC CLKOUTS f= Fo=i | O foe1
1 o PwRD W cLkouTs | SURGCE
" BuFDISABLE O "ol rsT ports:q B
Y INTERMDISABLE oroy |2 5
e Fo-1 {
T .
LOCKED =2 ce | mmem_insticlkout5_buf
IBUFCTRL PSDONE = Fo=1 | [

MMCME4_ADV

BUFGCE

FDRE

Reg CLKA to CLKB Module: This module contains a synchronous CDC for a large bus. It
registers input data using CLKA and then passes it to a register on the CLKB domain to be
passed to the output. Registering large buses on different related clock domains can impact
hold slack (WHS/THS) and setup slack (WNS/TNS).

Bit Expander and Bit Reducer Modules: These modules enable the expansion and contraction
of internal data widths so that the design does not run out of I/Os. The modules take an
arbitrary data width and expand or contract it to or from a desired size. The contraction logic
creates many logic levels.

The following steps cover opening the project and examining the placement of the floor-planned
modules.

1.

In the Vivado Design Suite, go to File = Project = Open and select the project located in
<extract_Dir>/Lab2/project_2.
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File Flow Tools Window Help Q- Quick Access

2.
3.
4.

5.

Project New...

Open... b

Open Recent »

Open Example...

Checkpoint L

IP

In the Flow Navigator, click Run Synthesis and wait for synthesis to complete.

In the Flow Navigator, click Open Synthesized Design.

In the Netlist view, look at the hierarchy.

» Leaf Cells (20)
w W clk300_to clkG00_ffs_i(req clka to clkb)
» Mets (8015)
» Leaf Cells (5009
> [I] bit_expander_i (bit_expander_1)
» [T bit_reducer_i (bit_reducer_2)
~ W clkB00_to_clk300_ffs_i (reg_clka_to_clkb_0)
» Mets (5015
» Leaf Cells (5009)
» [I] bit_expander_j (bit_expander)
» [I] bit_reducer_i (bit_reducer)

» [I1 mmem_inst (clocking_module)

Netlist ? 0O 2 X
= 4 o
top

» Mets (43)

Lab 2: Increasing Design Performance Using Report QoR Suggestions

In Device view, look at the pblock. This has been added to control placement of the

reg_clka_to_clkb modules and force a poor clock skew.
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Step 2: Running Report QoR Suggestions

This step covers running the report_qor_suggestions command to generate a report. The
command can be run on an open design at any stage of the implementation flow after synthesis.
In project mode, this is typically after synthesis or implementation. In non-project mode, this can

be after synth_design, l1ink_design, opt_design, place_design, phys_opt_design,
Or route_design.

1. Inthe Vivado IDE, from the pull down menus, click Reports = Report QoR Suggestions... to
bring up the dialog box shown in the following figure.
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’
Report design and tool option changes to improve the quality of
results (CloR) '
Mumber of paths for suggestion analy sis: 100 :
Exportto file:

2. Click OK to run the command. The report opens automatically in the integrated design
environment (IDE). Due to the interactive nature of the report, only one instance of the
report can be open at any time.

Built into the running of this command is the report_qor_assessment command when run
from within the Vivado IDE. This command uses the design metrics and the same timing paths to
make an assessment of how likely the design is to meet timing. In Tcl, this command is not called
automatically, so must be called separately. The equivalent Tcl commands are as follows:

report_qor_assessment -max_paths 100 -file rqga.rpt
report_qor_suggestions -max_paths 100 -file rqgs.rpt

The command will:

e Generate an assessment report.
e Examine the design and generate new suggestions.

e Generate a report on the suggestions.

Note: By default, the RQS command reports on the 100 worst failing paths per clock group. You can
change the number of paths that RQS uses for the analysis of timing-critical paths by modifying the -
max_paths switch. Increasing this number generates more suggestions, but on paths that are reducing in
criticality.

Step 3: Understanding the Report

This step explains the different sections of the generated QoR Suggestions report. On the left of
the report window, you can navigate to the different sections of the report; on the right, more
information is provided.
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1. The report is broken down into two main sections, the QoR Assessment and the Suggestion
Report. All items below the Suggestion Report are also related to suggestions. First click on
the RQA Summary under the QoR Assessment section of the report. This shows the QoR
Assessment Score and the Flow Guidance.

QoR Suggestions

O
x

Q T & C 4 O RQA summary
General A’ QoR Assessment Score Flow Guidance
~ QoR Assessment 3 - Design runs have a small chance of success  Run report_gor_suggestions to generate suggestiong
hQA 5ummar').'r'
Assessment Details
ML Strategy Availability
« Suggestion Report
GEMERATED
Timing
RQS_TIMING-33-1
RQS_TIMING-44-1 v € 5

Reset Default | Export Suggestions | Add Suggestions to Project

The QoR Assessment score is 3. This means that there is some chance of meeting timing but
it is unlikely. The flow guidance is recommending to see if QoR suggestions can improve the
design.

Note: The report_qgor_assessment command runs using the latest data available to it. For
example, clock skew is only accurate after logic is placed so less emphasis is given to the clock skew
score at the pre-place stage in the implementation flow.

2. Click on the Assessment Details section of the report.

B |

QoR Suggestions m|
Q = & C 1 O Assessment Details
»
General A  Name Thresheld  Actual Used Available Status
+ QoR Assessment Utilization 0K
RQA Summary Clocking oK
;ﬁssessmenl Details Congestion oK
ML Strategy Availability Timing
« Suggestion Report WNS -0.100 -0.396 - - REVIEW
GENERATED TNS 0,100 0,396 - - REVIEW
v Timing Number of paths above Max Net/LUT Budgeting 0 2 - - REVIEW
RQS_TIMING-33-1
RQS_TIMING-44-1 v £
Reset Default | Export Suggestions | Add Suggestions to Project

The detailed table shows the categories that have passed the assessment and individual
failed metrics. The score is an aggregate of the failed metrics.

The metrics failing are timing based, and all the others are passing. ltems marked as OK can
be ignored, but items marked REVIEW should be compared against the threshold to see how
severe the failure is.

Note: For paths failing Net and LUT budgeting, refer to the QoR suggestion RQS_XDC-1 for more
details on the timing paths.

UG938 (v2021.1) July 14, 2021 www.xilinx.com
Design Analysis and Closure Techniques send Feedback 37


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=Tutorials&docId=UG938&Title=%20Vivado%20Design%20Suite%20Tutorial&releaseVersion=2021.1&docPage=37

iv Xl Ll NX Lab 2: Increasing Design Performance Using Report QoR Suggestions
A ®

3. Inthe Suggestion Report, select GENERATED. This brings up the report section shown in the
following figure.

QoR Suggestions O a
Q = £ C 4Q = £ |0 GENERATED
»
General (9] ® GENERATED_AT APPLICABLE_FOR AUTOMATIC SCOPE Incremental Frien
+ QoR Assessment *w Timing s
RQA Summary RGS TIMING-33-1 [ synth_design synth_design Yes GLOBALSCOPE  No
Assessment Detail ? RQS_TIMING-44-1 [ synth_design synth_design Yes GLOBALSCOPE No
ML Strategy Availal RQS_TIMING-19-1 [ synth_design synth_design Yas GLOBALSCOPE No
~ Suggestion Report RQS_TIMING-27-1 synth_design  synth_design Yes GLOBALSCOPE  No
GENERATED ¢ T XDC 7
¥iliming RQS_¥DC-1-1 synth_design  synth_design No GLOBALSCOPE No
RQS_TIMING-33-1 Clocking =
RQS_TIMING-44-1 CLOCK-9-1 ~  synth_design place_design Yas GLOBALSCOPE Yes
RQS_TIMING-19-1
i Qs 0CK-21-1 synth_design place_design Mo GLOBALSCOPE No
v X
RQS_XDC-1-1
« Clocking
RQS_CLOCK-8-1
RQS_CLOCK-21-1
¢ >
< > ML Strategies are available only in default/explore at successfully routed design,
| Reset Default | Export Suggestions | Add Suggestions to Project

The GENERATED section provides a list of all the suggestions that have been generated at
this stage of the current run. Each suggestion has a description that details the reason for the
suggestion. Additionally, for each suggestion the following information is provided.

Table 1: RQS Summary Column Description

Item Description Comment

GENERATED_AT This shows what stage of the design | As you progress through the design stages, the decisions
the suggestion was generated at. that the tool makes are based on the information
Typical values are place_design or | available at the time. Additionally, information accuracy
route_design. increases after placement and again after routing.

APPLICABLE_FOR | This stage must be rerun for the Most suggestions are executed at either synth_design
suggestion to take effect. Oor place_design.

AUTOMATIC Indicates if the suggestion is Automatic suggestions either recommend a switch to the

executed automatically or if manual | tool or a property to be added to a cell or net.
intervention is required.

INCREMENTAL Indicates if the suggestion is Non-incremental friendly suggestions must be already
FRIENDLY optimized for the incremental flow. present in the reference checkpoint. If you want to add
non-incremental friendly suggestions, an updated
reference checkpoint must be used.

SCOPE Indicates the target synthesis run Allows a single RQS file to be used on top-level and sub-
level. GLOBALSCOPE is top level. module out of context (OOC) synthesis runs. Only
Otherwise, a sub-module is targeted.. | applicable to synthesis suggestions.

Under the other sections of the report there are usually details about the individual
suggestions that have been generated.

4. Click on the RQS_XDC_1_1 hyperlink. This will take you to the details section for this
suggestion.

UG938 (v2021.1) July 14, 2021 www.xilinx.com
Design Analysis and Closure Techniques send Feedback 38


https://www.xilinx.com
https://www.xilinx.com/about/feedback/document-feedback.html?docType=Tutorials&docId=UG938&Title=%20Vivado%20Design%20Suite%20Tutorial&releaseVersion=2021.1&docPage=38

& XILINX

Lab 2: Increasing Design Performance Using Report QoR Suggestions

QoR Suggestions O a1 X

Q = = ” 4 Q RQS_XDC-1-1
[ 3

i e

No of Paths | Logic Levels Routes [Slack [Req. Skew Datapath Delay Celf% Route% Source Clock

-~
RQS_TIMING-4
7 1 5 6 -0.396 J1.667 |-0.145 1.902 56.50 43.50 clk_600_clk_wi

RQS_TIMING-1
v XDC
RQS_XDC-1-1
Clocking '
RQS_CLOCK-9-
RQS_CLOCK-21.,
L » <

| Reset Default | Export Suggestions | Add Suggestions to Project

The suggestion description says that the timing constraint is too tight for the given path(s).

The path has a large negative slack which would stand out in a timing report. Timing paths
use net delays that are optimal, this gives the tools the correct order to place and route the
Close analysis shows this is a 600 MHz path with high logic levels. This is a path that will
need to be fixed.

Click on the back arrow button * to go back to the GENERATED view.

In the GENERATED view, click on the RQS_TIMING-33_1 row. You can see this is an
AUTOMATIC suggestion that is applicable for synth_design (see the APPLICABLE_FOR
column). This indicates that you must rerun the synth_design command to make use of
this suggestion.

m.

QoR Suggestions oa
Q /¢ |C 1Q T £ 0 GENERATED
-~ Suggestion Report ’“. D ~| GEMNERATED_AT APPLICABL.. A.. DESCRIPTION
GENERATED ~ % Timing =
Timing RQS_TIMING-33-1 |v] synth_design synth_desig | yes  Improve timing on critical path using RETIMING_FORWAR
RQS_TIMING-33-1 RQS_TIMING-44-1 4 synth_design ;ynth_demg Yes Improve timing on critical path using RETIMING_BACKWAI
RQS_TIMING-44-1 ROS_TIMING-19-1 [ synth_design synth_desig yes Retime across high fanout nets to improve timing.
RQS_TIMING-19-1 ) RQS_TIMING-27-1 & synth_design  synth_desig Yes Improve module level timing by using BLOCK_SYNTH,RETI
» XDC XDC = )
RQS_XDC-1-1 ? RQS XDC-1-1 v synth_design synth_desig Mo Paths above Max Net/LUT budgeting. Review paths and
Clocking v = Clocking o )
RQS_CLOCKS-1 ROS CLOCK-9-1 [ synth_design  Pplace_desig yes Sub optimal Fvco on MMCM/PLL. Update MMCM/PLL settil
RQS_CLOCK-21-1 ¢ y
L4 > ML Strategies are available only in defaultfexplore at successfully routed design.
| Reset Default | | Export Suggestions | | Add suggestions to Project

~

v

When you select the row in the RQS Summary view, the suggestion object is selected and
the properties can be seen in the QoR Suggestion Properties window. If you examine the
command property, you can confirm that generates a retiming forward property for
synth_design.
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QoR Suggestion Properties

7 RQS_TIMING-33-1

Q| = =[5 +

i

APPLICABLE_FOR synth_design =
APPLIED

AUTO v

CATEGORY Timing

CLASS gqor_suggestion

COMMAND set_property retiming_forward 1 [get_cells {{clk300_to_clk600_ffs_i/
DESCRIPTION Improve timing on critical path using RETIMING_FORWARD property.
ENABLED )

FAILED_TO_APFLY

FLOW_SUPPORT Default 5

General Properties
7. Inthe GENERATED view, click on the RQS_TIMING-33_1 ID to go to the details table for
that suggestion. Careful examination of the Endpoint column will confirm that this is the
same path that was mentioned for RQS_XDC-1.

QoR Suggestions —Ooax
Q=& 74 Q RQS_TIMING-33-1
General I\’

tout  DatapathDelay  Cell%
1002 56.50

Route%  Source Clock
4350

Destination Clock Startpoint

clk_600_clk_wiz_0  clk_B00_clk wiz 0  clk300_to_clk600_ffs_ilexpanded_sig3_reg[1932C

Endpoint
~ RQS Summary

GEMNERATED

~ Timing
RQS_TIMING-33-1
RQS_TIMING-44-1

v ¥DC
RQS_XDC-1-1

~ Clocking
RQS_CLOCK-9-1 .,

< > < 3

clk300_to_clkB00_ffs_ifbit_reducer_itmp_r_reg/D

| Reset Default H Export Suggestions H Add Suggestions to Project |

8. Inthe GENERATED view, you can see the remaining suggestions. The RQS_CLOCK-9

suggestion is applicable for place_design. This is shown in the following figure:

QoR Suggestions -0 ax
a x & C 40O = £ © GENERATED
13
General D [¥) GEMNERATED_AT APPLICABLE_FOR AUTOMATIC  Incre DESCRIPTION
~ ROS Summary ~ Timing (%)
GEMERATED T ROS_TIMING-33-1 [  synth_design synth_design Yes No Improve timing on critical path using RETIMING_FORWARD property.
~ Timing 2 RQS_TIMING-44-1 \Z\ synth_design synth_design Yes No Improve timing on critical path using RETIMING_BACKWARD property.
RQS_TIMING-33-1 U RQS_TIMING-27-1 [+  synth_design synth_design Yes No Improve module level timing by using BLOCK_SYNTH.RETIMING property.
RQS_TIMING-44-1 v & XDC =
~ XDC @ RQS_XDC-1-1 [+ synth_design synth_design No No Paths above Max Net’LUT budgeting. Review paths and either reduce logic ey
RQE_XDC-1 ~ = Clocking (%)
¥ Q | -9 v | synth_design place_design es es ub optimal Fvco on pdate settings to improve the |
Clocking ROS_CLOCK-3-1 th_d lace_ds Y ¥ Sub optimal Fy MMCM/PLL Update MMCM/PLL seffings t th
RQS5_CLOCK-8-1
< >
ML Strategies are available only in defaultiexplore at successfully routed design.
‘ Reset Default | | Export Suggestions ‘ | Add Suggestions to Project |

9. Click RQS_TIMING-19-1 and select the timing path. Careful examination of these paths
show there is no timing failure on these paths.
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Press F4 to load the schematic. You can see this is a high fanout net driven by a LUT.

al_2r_reg 1 i e
High\fanoutinetidriven byia LUITT ... ues so1 resto
FO=6015
= FO=6015
FO=2006 | _ expanded_sig1[1999]_i_1 -+
=] cE FO=1 Fo=1 I —| FO=2000 FO=2000 | __
Fo=1 Q 2 S En S A n CE FO=1
=1"° FO=1 Fo=2001 | _ Q-
FO=6006 e —0o
L EQN=4'h8 Fo=6006 |
FDRE
FDRE

This suggestion is slightly different to the other retiming suggestions. When RQS identifies
paths with a difficult profile that it can improve, it attempts to do so regardless of whether
there is a timing error.

Note RQS_TIMING-27. This suggestion uses BLOCK_SYNTH properties at synthesis and
applies to the entire module. You can determine the target cell by looking at the properties of
the object as described in step 4. Uncheck the box for RQS_TIMING-27. This suggestion
applies to the entire module and has overlap with the other suggestions. For clarity, it will not
be applied.

With the remaining boxes checked, click Add Suggestions to Project. When the Export
Suggestion dialog box opens, change the file name to rgs_report.rgs and select Copy sources
to project as shown in the following figure.

#  Export Suggestion X

Save selected suggestions to project

[

[-]

Save suggestions as: rgs_report.rqs

Copy sources to project

13. Examine the Sources window. You will see that the RQS file has been added to the utils_1
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and recognized in the next step when we add the file to a run.
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Sources ? _ 0O & X

Q T|s|+
A Design Sources (1)
~ @ & top(Behavioral) (top.vhd) (3)
@ mmem_inst: clocking_module(Behavioral
» @ clk300_to_clkG00_ffs_i: reg_clka_to_clkbi

ehavioral) (reg
» @ clkB00_to_clk200_ffs_i: reg_clka_to_clkb(Behavioral) (reg
Constraints (1)

i

e

OriginalConstraints (1)

I constraints xdc (target)
Simulation Sources (1)
Utility Sources (1)

w utils_1 (1)

>

v

v

RQS Suggestions Files (1)
rgs_report.rqs

Hierarchy Libraries Compile Order

Step 4: Run with Suggestions

You will now add a suggestion to a run and examine what happens when a suggestion is applied
and how it is reported.

1. Inthe Design Runs window, click the + icon and generate both a new Synthesis and
Implementation run. Ensure both runs have the Default run strategy and in the final step,
select Do not launch now.

¢ Create New Runs

X
Launch Options

Configure hosts for launching runs, and/or set advanced launch options

Launch directory. & <=Default Launch Directory=

Options

Launch runs on local host:

Generate scripts only

®) Do not launch now

<geex | [ cance |

2. In the Design Runs window, right-click on the new synth_2 run and select Set QoR
Suggestions ....
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Synthesis Run Properties...

X  Delete

Make Active

Change Run Settings...

Set Incremental Synthesis...

Include Incremental Synthesis Information in DCP...
Set QoR Suggestions...

Save As Run Strategy..

Save As Report Strategy.

Display Messages

B CopyRun...
4 Create Runs...

Exportto Spreadsheet...

3. Specify the suggestion file as the RQS file added to the project from the previous step and
click OK.

[

Apply QoR Suggestions to the current run. Specify an
existing suggestions file or disable the suggestions
Suggestions are generated from
report_gor_suggestions

@) Specify suggestion file = rqs_reportrgs v

Disable suggestions

4. Repeat steps 2 and 3 for the implementation run. Specify the same RQS file for each run.
5. In the Design Runs window, right-click on synth_2 and select Make Active.
6. In the Flow Navigator, click Run Synthesis.
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7. As this design takes a long time to route, we will only run to place_design and analyze at this
stage. When synthesis is complete, in the Design Runs window, right-click on the new
implementation run and select Launch Step To = place_design.

Implementation Run Properties... |
X Delete

Make Active

Change Run Settings...

Set Incremental Implementation

Set QoR Suggestions

Save As Run Strategy

Save As Report Strategy..

P LaunchRuns.

> Launch Next Step: opt_design

TPWS  Tatal Powar

Launch Step To opt_design
place_design
I5  Generate Bitstream phys_opt_design

DisplayLog route_design
write bitstream
8. With the implementation running, select the Design Runs window and right click = Open
Run on the synth_2 synthesis run with QoR Suggestions. When opened select Reports =

QoR Suggestions... and select Ok in the dialog box to run the command.

9. Click on the RQA Summary. You will see that the score has improved from 3 to 4.

QoR Suggestions
Q £ & C 1 O RQA Summary
»
Ganeral ~  QoR Assessment Score Flow Guidance
QoR Assessment 4 - Design runs have a good chance of success  Run report_gor_suggestions to generate suggestions. They may indirectly impr
ROQA Summary
Assessment Det
ML Strategy Avai
Suggestion Report
GENERATED
APPLIED
Reset Default Export Suggestions Add Suggestions to Project

10. Next click on the Assessment Details. You will see that the Net and LUT budget score has
been reduced but not eliminated. This is a consequence of the high frequency we are forcing
paths to run at in this design:
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QoR Suggestions
Q = & C 4 QO Assessment Details
»
General ~  Name Threshold Actual Used Avallable Status
QoR Assessment Timing
ROQA Summary Utilzation oK
Assessment Det Clocking oK
ML Strategy Aval Congestion oK
Suggestion Report Number of paths above Max Net/LUT Budgeting 0 1 REVIEW
GENERATED
APPLIED
| Reset Default Export Suggestions Add Suggestions to Project

11. Close the synthesized design.

12. When place_design is finished, first go and examine the very top of the implementation
log file for the new implementation run. You can see a table summary of the suggestions that
have been read in. This summary helps confirm that what is read in is what you expect.

1. Read QOR Suggestions Summary

e e e oo - +
| Suggestion Summary | Incr Friendly | Total |
o o o o oo o mmmm oo o - +
| Total Number of Suggestions | 1 1 5 |
| Automatic | 1 1 4 |
| Manual | 0 | 11
| APPLICABLE_AT | |

| synth_design | 0 | 4 |
| opt_design | 0 | 0 |
| That overlap with synthesis suggestions | 0 | 0 |
| place_design | 1 1 1 |
| postplace_phys_opt_design | 0 | 0 |
| route_design | 0 | 0 |
| postroute_phys_opt_design | 0 | 0 |
o o o o oo o e m e m oo o - +

13. Right-click on the implementation run and select Open Run Directory. Next open the
checkpoint file by double-clicking on top_placed.dcp. This step is necessary as we are
examining an intermediate run step in the interests of saving time.

14. In the new instance of Vivado tools, select Reports = Report QoR Suggestions ... and click
OK.
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15. In the new report, you will notice that there are more sections under Suggestion Report.

QoR Suggestions
Q = & C 1Q = & © APPLED
Assessment Dea |p ¥ GENERATED AT APPLICABLE FOR AUTOMATIC SCOPE Incremental Friendly DESCR
ML Strategy Av Timing v
Suggestion Repory R 5 1 M synth_design synth_design Yes GLOBALSCOPE No mprov
GENERATED g F TIMING-19-1 [+ synth_design synth_design Yes GLOBALSCOPE No Retime|
APPLED v synth_design synth_design Yes GLOBALSCOPE No mprov
vE
e ocking o
Q5 TIMING-33
RS TIMING-33 7 synth_design ace_design GLOBALSCOPE  Yes Sub of
RQS_TIMING-19- Sels = -
ML Strategies are available only in default/explore at successfully routed design.
Reset Default | Export Suggestions

e GENERATED - This is where new suggestions are listed
e EXISTING - These are suggestions that existed previously but are not applied (Not Shown)
e APPLIED - These are where suggestions that have been applied are listed

e FAILED TO APPLY - Suggestions where the design objects no longer exist and
consequently were not applied (Not shown)

Also note that the option to add to the project is not available when a checkpoint is opened.
You can still export a file but it is not added to a project.

16. Click APPLIED and select the details table for one of the items. For APPLIED suggestions, the
timing path summary is still available but it is not possible to cross probe to other views in
Vivado as some items may have changed.

Step 5: Accumulating Suggestions

You can now review the newly generated suggestions and add them to the RQS file.

1. Click GENERATED. The RQS_CLOCK-15 message reports the high THS paths but does not
provide an automatic suggestion.

2. Examine RQS_CLOCK-2-1. This suggestion recommends changing the clock buffers to
BUFGCE_DIV to improve the timing path uncertainty. It is highly recommended to implement
this. Because this suggestion is not automated, however, it requires an RTL edit. If you wish,
you can make the recommendation and see the improvement, but this step can be skipped.
The next steps focus on the automated suggestions.

3. Click on RQS_CLOCK-1-1 to view the detailed report. This suggestion applies
CLOCK_DELAY_GROUP to related clocks. In this report, you can see that there is a high
clock skew and failing slack.
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QoR Suggestions
Q =
General . Path Type | Skew Slack Req, Datapath Delay Cel% Route% Source Clock Destination Clock

QoR Assessment HOLD 1.011 -1.073 § 0.000 0.213 52.60 47.40 cli_600_clk_wiz_ 0 clk_300_clk_wiz_0

ROA Summary

i

c <« Q RQS_CLOCK-1-1
3

Assessment Details
ML Strategy Availabi

Suggestion Report
GEMNERATED
AFPLIED

Timing
ROS_TIMING-33-1
RQS_TIMING-19-1
ROQS_TIMING-44-1

Reseat Default | Export Suggestions

Source

INBUF |

Clock skew is difficult to identify before place_design because the skew estimate depends
heavily on placement. As a consequence, RQS does not offer this suggestion unless a design
is placed. Whenever there is a change in information level, it might be advisable to run
report_qgor_suggestions. The following summarizes the changes as you progress
through the tool flow:

e Clocking estimates are accurate after place_design.
e Congestion is available after placement and improves further after routing.

¢ Timing estimates improve throughout the flow and are impacted by the number of paths
analyzed.

4. Click Export Suggestions. When suggestions are exported, the APPLIED status is reset. All
the previous suggestions and the new RQS_CLOCK-1-1 are combined into one file. You can
overwrite the previous file and reuse the runs, or create a new file and runs.

5. Select the file location to overwrite the existing file. You can find out the location of this by
selecting it in the sources window. Alternatively, it should be at the following location if you
have followed the steps carefully <extract_dir>/Lab2/project_2/
project_2.srcs/utils_1/imports/project_2.

You are now at the point where you know the fundamentals in handling RQS files and
accumulating suggestions. If you have time, rerun implementation through to route_design
and examine the impact of the latest suggestion. Alternatively generate alternative suggestions
by running report_qor_suggestions on your own design.

Summary

In this lab, you achieved the following:

e Using RQA, you conducted an assessment before and after improvements were implemented,
examining an improvement in the score.
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e Using RQS, you conducted a complex analysis of a demonstration design. You first examined
the reports that showed RQS recommendations to solve implementation problems, then you
generated an RQS file and added it to a project implementation run. The Vivado
implementation tools executed the suggestions automatically for you. You subsequently
performed further analysis and generated further suggestions, accumulating them in the RQS

file.
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Lab 3

Running ML Strateqgies

Introduction

The report_gor_suggestions command can generate an implementation design strategy
that is predicted to be optimal for the design using machine learning algorithms. In this tutorial,
you will look at:

e How to generate ML strategy suggestions.

¢ How to setup the implementation run to use ML strategy suggestions.

e Reporting specifics related to ML strategies.

Step 1: Generating an ML Strategy RQS File

This step shows the process of opening a routed design with QoR Suggestions and generating a

new RQS file with strategies. For details on the design, refer to Step 1: Understanding the
Design.

1. Inthe Vivado Design Suite, go to File = Project = Open and select the project located in
<extract_Dir>/Lab3/project_2.

Eile Flow Tools Window Help

Project New..
en...
Op b
Open Recent »

Open Example...

Checkpoint "

P

2. In the Flow Navigator, click Open Implemented Design.

3. From the pull-down menus, select Reports = Report QoR Suggestions ..., and click OK.
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Lab 3: Running ML Strategies

4. In the RQA Summary table, you will see the QoR Assessment Score and Flow Guidance. This
table helps identify good candidate designs on which to use ML strategy suggestions. QoR
assessment scores of 3 and above have a chance to meet timing. Designs with an RQA score
of less than 3 are not prevented from generating ML strategies.

QoR Suggestions
Q £ & C
General
QoR Assessment
ROQA Summary
Assaessment Details
ML Strategy Availability
Suggestion Report
GEMERATED
EXISTING
APPLED

Timing

4 O RQA Summary
13

QoR Assessment Score

4 - Design runs have a good chance of success

Reset Default Export Suggestions

Flow Guidance
Run report_gor_suggestions to generate suggestions. They may i

Add S iggestions to Project

5. Click ML Strategy Availability. This table details the required directives for the reference run
to generate strategies.
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QoR Suggestions
Q| F | & | C 4« Q @ mMLSstrategy Availability
]
General A~ Conditions for ML Strategy Availabilty ‘value Status
QoR Assessment opt_design directive Default OK
ROA Summary place_design directive Default K
Assessment Details phys_opt_design directive Default 0K
ML Strategy Availability route_design directive Default OK
Suggestion Report
GENERATED
EXISTING
APPLED
Timing v ML Strategies are avallable only when the default/explore directives have been used in the implementation flow and
Reset Default Export Suggestions Add Suggestions to Project

The status for all directives must be listed as OK to generate strategies. The requirements are
as follows:

e The opt_design directive value must be either Default or Explore.

e Theplace_design, phys_opt_design,and route_design conditions must be the
same as each other and must be set to either Default or Explore.

6. In the Design Runs window, confirm the strategy is Vivado Implementation Defaults. This
requirement is met when a design has been run with either the Vivado Implementation
Defaults or the Performance_Explore strategy.

7. Inthe QoR suggestion report, select GENERATED. Three new strategies have been
generated but they are not selectable because strategy generation is currently only available
using Tcl.
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QoR Suggestions

Q ¥ & | C 4 Q T & GENERATED
b
General A D 8] GENERATED_AT APPUCABLE_FOR AUTOMATIC SCOPE AL incremental Friendly
QoR Assessment Clocking -
RQA Summary P R LOCK-2-1 ¥ route_design place_design Mo GLOBALSCOPE No
Assessment Details Strateqy
ML Strategy Availability U RQS_STRAT-17-1 route_design none No GLOBALSCOPE No
Suggesticn Report TRAT-66-1 route_design none No GLOBALSCOPE No
GENERATED TRAT-71-1 route_design none Mo GLOBALSCOPE No
EXISTING
APPLIED
Timing v >
Reset Default . Export Suggestions Add Suggestions to Project

8. Select RQS_STRAT-17-1. Here, you can see the details of the strategy being suggested. It is
possible to set these up manually, but to automate the process more easily, the
recommended flow is to read an RQS file containing strategies and set the directive to RQS
on the implementation commands.

QoR Suggestions

Q = & C « O RQS STRAT-17-1
General A Command Options
QoR Assessment opt_design -directive ExploreArea
RQA Summary place_design -directive ExtraTimingOpt
Assessment Details phys_opt_design directive AggressiveExplore
ML Strategy Availability route_design -diractive NoTimingRelaxation
Suggestion Report
GENERATED
EXISTING
APPLED
Timing v
Reset Default Expornt Suggestions Add Suggestions to Project l

9. At the Tcl console, ensure you are in a suitable writable directory. This can be at the same
level as the project. Issue the write_qor_suggestions command to write out the
suggestions as shown in the following example.

file mkdir <extract_Dir>/Lab3/project_2/ML_STRAT
cd <extract_Dir>/Lab3/project_2/ML_STRAT
write_qor_suggestions -strategy_dir ./

This writes one RQS file per strategy. Each RQS file also contains all of the other suggestions
that are not strategy suggestions. This ensures that you can use all the other QoR
suggestions and that there is no confusion as to which strategy suggestion the tools should
select.

Step 2: Creating ML Strategy Runs

In this step, you will use the files generated to create ML strategy project-based runs.

1. Examine the contents of the ML_STRAT directory.
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MName Date modified Type Size

.“_';-." impl_3Project_MLStrategyCreateRun1.tcl 21/06/2021 14:19 TCL File 2 KB
.E,'.'—,(' impl_3Project_ML5trategyCreateRun2.tcl 21/06/2021 14:19 TCL File 2 KB
.“.'.'." impl_3Project_MLStrategyCreateRun3.tcl 21/06/2021 1419 TCL File 2 KB
d impl_3SuggestionFilel.rgs 21/06/2021 14:19 RQS File 8 KB
|| impl_35uggestionFile2.rgs 21/06/2021 14:19 RQS File 8KB
|| impl_35uggestionFile3.rgs 21/06/2021 14:19 RQS File 8 KB
.“,';-: MonProject_MLStrategyCreateRun.tcl 21/06/2021 1419 TCL File 1 KB
,"_';: MonProject_MLStrategyCreateRun2.tcl 21/06/2021 14:19 TCL File 1 KB
.“_';-." MonProject_MLStrategyCreateRun3.tcl 21/06/2021 14:19 TCL File 1 KB

You can see the following contents:
e 3 xRQS files

e 3 x project-based Tcl scripts

e 3 x non-project-based Tcl scripts

The RQS files are common for both project and non-project flows. The non-project scripts are
examples of how to use the RQS file. The project-based scripts can be sourced. Each of the
three scripts references one of the RQS files. All three should be sourced.

Source each of the project-based Tcl files. Each one creates a run in the Design Runs window,
sets up the RQS file, and sets the directives to RQS. The run options are copied from the
reference run.

source ./impl_3Project_MLStrategyCreateRunl.tcl
source ./impl_3Project_MLStrategyCreateRun2.tcl
source ./impl_3Project_MLStrategyCreateRun3.tcl

In the Design Runs window, select impl_2_ML_Strategy_1.

Design Runs

Qa = & + %
Name Constraints Status incremental  'WNS TNS WHS THS WBSS TPWS TotalP

+ synth_1_rgs OriginalConstraints synth_design Complete! off
< impl_3 (act OriginalConstraints route_design Complete, Failed Timing! off 0.168 78372 0.003 0,000 0.000 &

off
Off
Off

mpl_3_ML_Strategy_1

mpl_3_ML_5l

mpl_3_ML_Strategy 3

<

In the Implementation Run Properties window, select the Properties tab and confirm that
RQS_FILES is set.

In the Implementation Run Properties window, select the Options and confirm the directive
is set to RQS for the opt _design, place_design, phys_opt_design,and
route_design commands.
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Implementation Run Properties ? 0O & X
impl_1_ML_Strategy_1 s O o
ot

Incremental Implementation: Mot set

Strategy: Ia Vivado Implementation ... H

Description: Default settings for Implementation.

*~ Design Initialization (init_design)
tcl.pre
tcl.post
~Opt Design (opt_design)
is_enabled [v]
tcl.pre
tcl.post
yarhosa ]
" -directive® ROS ad
Maore Options
~ Power Opt Design (power_opt_design) w

General Properies Options Log Reports Messages

C1E

CI1CE

You are now set up to run with ML strategies. By the time you have an ML strategy file, you
cannot generate new strategies after design changes, but you can add other suggestions.

6. You are now ready to launch the runs. Select all the ML strategy runs, right-click, and select
Launch Runs.... The runs will now proceed in parallel, and complete like a standard run.

Summary

In this lab, you achieved the following:

e Used report_qor_suggestions to generate ML strategies.
e Created the RQS and Tcl files using write_qor_suggestions.

e Sourced the Tcl to set up the ML strategy runs and confirmed the key aspects of setting up an
ML strategy run.
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Lab 4

Intelligent Design Runs

Introduction

In this tutorial, you will work with Intelligent Design Runs (IDRs). An IDR is a simple-to-use
implementation run that extends the performance of your design by automating QoR
suggestions and ML strategies. These features are applied in a way that maximizes the
improvement in performance.

This lab covers how to:

e Create an IDR.

e Add Tcl hooks to the IDR.

e Examine the log file for an IDR.

e Examine reports for an IDR.

o Create a single pass run from an IDR.

Step 1: Creating Intelligent Design Runs

In this section, you will create an example design and an Intelligent Design Run (IDR).

1. First, you need a project. Select Open Example Project.

Quick Start

Create Project >
Open Project >

Open Example Project >

2. Click Next— BFT and then select Next again.
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A Open Example Project (on xcofisapps001) x

Select Project Template

Select one of the below predefined templates on which to base your new project 'l
Templates Description
Q = & ot BFT

Small RTL project

) DMA
|BFT
CIPS DDR PL Debug
CPU
+ CPU
. Extensible Embedded Platform

MicroBlaze Design Presets
.| Multi-Rate GTY

. Versal ACAP CIPS PS VWP

.| Wavegen

.| ZynqUltraScale+ MPSoC Dasign Pre
Zyng-7000 Design Presets

.| addma

< > < >

Refresh |

? < Back Cancel

3. In the next screen, ensure you are working on in a suitable writable directory, and select

Next.
4. For part selection, you must select xcku035-fbva900-2-e and then select Next— Finish.
A Open Example Project (on xcofisapps001)
Default Part
Choose a default Xilink part for your project ‘
Search v
Part I¥O Pin Count  Available I0Bs LUT Elements FlipFlops Block RAMs  Ultra RAMs DSPs  Gb Transceivers GTPE2 Transcei
ncTk70tfbgd84-2 484 285 41000 82000 13% 0 240 ’] 0
we 7k 70tfbg676-2 676 300 41000 82000 13% 0 240 ]
WCTVSBStiTQL1S7-2 1157 600 364200 728400 795 0 1260 20 0
weku035-fbva900-2-¢ | 900 468 203128 406256 540 0 1700 16 [+]
b
? < Back Next = Cancel

You should now have an open project that is waiting to be synthesized.

Note: IDRs are not supported for 7 series devices. Selecting the incorrect family requires you to
regenerate the project.

5. This lab aims to demonstrate how to add a Tcl file to an IDR. To do this, add a file to impl_1. In
the Design Runs window, select impl_1.
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6.

Lab 4: Intelligent Design Runs

In the Implementation Run Properties window, select the Options tab.

7. Scroll to the opt_design tcl.pre option and add the Tcl script <extract_dir>/Lab4/

pre_opt.tcl to the option.

Implementation Run Properties

~ Design Initialzation (init_design)
telpre
telpost
More Options
~ 0pt Design (opt_design)
is_enabled v
tel.pre®
tclpost
wverbose
-directive Default
More Options

seneral Properties Options  Log Reports

Messages

JLab4/post_opt.tel

impl_1
Incremental Implementation:  Not set
Strategy: & vivado Implementation Defaults® (Vivado Implementation 2021) [~
Description: Default settings for Implementation.

Alternatively, use the following Tcl syntax:

add_files -fileset utils_1

set_property STEPS.OPT_DESIGN.TCL.PRE [

post_opt.tcl -of [get_fileset utils_

In the Flow Navigator, click Run Synthesis.

1] ]

-norecurse <extract_dir>/Lab4/post_opt.tcl
get_files <extract_dir>/Lab4/
[get_runs impl_1]

The next step is to create the Intelligent Design Run. In the Design Runs window, right-click

on impl_1 - Close Timing using Intelligent Design Runs.

Strategy:

Description:
~ Design Initialization {init_design]
telpre
tel.post
More Options
~ Opt Design {opt_design)

% Vivado Implemeantation Defaults® (v

Default settings for Implementation.

is_enablad
teloret i
seneral Properties Options  Log Reports Messages
Tel Console Messages | Log | Reports Intelligent Desigi
Q = | & > » 4+ %
Name Constraints Status Incrementi
v of synth_1 constrs_1 synth_design Complete! off
impl_1 constrs_1 Not started off

[

»

Implementation Run Properties...,

Change Run Settings...

Set Incremental Implementation. .

Close Timing using Intelligent Design Runs
Set QoR Suggestions...

Sawve As Run Strategy...

Save As Report Strategy...

Launch Runs...

Launch Next Step: opt_design
Launch Step To

Generate Bitstream

If you try this step again to create an additional run, you will find that the option is disabled.
This is to prevent the creation of runs that would produce the same results. Runs created
from the same netlist with different directives produce the same results because the IDR
controls the directive, meaning that they are effectively the same.
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Lab 4: Intelligent Design Runs

If you have a different floorplan or speed grade, create different implementation runs. You

can create one IDR from each implementation run.

Step 2: Navigating Intelligent Design Runs

In this step you will learn how to control Intelligent Design Runs and navigate options and

reports.

1. Select the Intelligent Design Runs tab at the bottom of the Vivado® IDE.

Tcl Console |M ages Log | Report Intelligent Design Runs

a = % >
Name Constraints  Status
v I_impl_1_1 constrs_1 Mot started
Stage 1: Design Optimization Child Runs Not Started
iLimpl_1_1_rgs constrs_1 Mot started

» Stage 2: Tool Option Exploration
Stage 3: Last Mile Timing Closure

Child Runs Not Started
Child Runs Not Started

i_impl_1_1_incr_rgs constrs_1 Mot started

Rur
Run

Incremental

Off

off

off

WNS

TNS WHS  THS v, TRAM 1O

This window is opened when an IDR is created. If closed, it can be reopened by selecting
Window = Intelligent Design Runs. From this window you can see that there is a hierarchical
nature to Intelligent Design Runs. The top-level run is split into three stages:

e Stage 1: Design Optimization
e Stage 2: Tool Option Exploration
e Stage 3: Last Mile Timing Closure

In this lab, only Stage 1 is demonstrated. This is the most complex stage, but can be
completed quickly because you are working with a simple design.

v Stage 2: Tool Option Exploration

constrs_1
constrs_1
constrs_1

Mot started
Mot started
Not started

impl_1_1_ml_strat_1
i_impl_1_1_ml_strat_2
iimpl_1_1 ml_strat_3

<

2. Expand Stage 2: Tool Option Exploration.
Tcl Console M ages Log Reports Intelligent Design Runs
Q| = & b
Name Constraints  Status
v I_impl_1_1 constrs_1 Not started
Stage 1: Design Optimization Child Runs Not Started
i_impl_1_1_rgs constrs_1 Not started

Child Runs Mot Started

Incremental
Off

off

off

off
Off

WHNS TNS WHS THS Wi TAM |0

There are three runs underneath this stage. These runs can be run in parallel if your compute

resources allow.

3. Right-click i_impl_1_1— Launch Runs and select how you normally run jobs. Click OK.
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A Launch Runs x
Launch the selected synthesis or implementation runs. p
Launch directory: & =Default Launch Diractory= W
Options
Launch runs on local host:
Launch funs on remote hosts
# Launch runs on Cluster Isf_synth v FI
Generate scripts only

4. Selectimpl_1_1 and view the Properties in the Implementation Run Properties window. A
PARENT property is set to synth_1. As is the case with a normal implementation run, there is
a dependency on the synthesis run to complete when this is set. If the RTL code is modified,
the run will go out of date.

5. Click the Design Runs tab and confirm that the synth_1 run is running or finished.
6. Click back to Intelligent Design Runs and right-click on the impl_1_1 top-level run.

Implementation Run Properties.,

x Delete
P Launch Runs
|4 Reset Runs

Open Run Directory...

Export to Spreadsheet
The right-click menu from the top-level run is the main way to control the Intelligent Design
Runs. Some options only become available at the right time:
e Reset Runs is only available after a run is launched.
e View Reports is only available after reports are generated.
e Open Run is only available after a run is successfully completed.

e Generate Single Pass Run is only available after a run is successfully completed.
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7. Select the lower-level run, i_impl_1_1_rqgs, and right-click on it.
I'"| &n Bun Dire r-:1'_~
Ope&n Run
Export to Spreadshest
When the lower-level run is selected, you can see that there is a reduced set of options. The

Open Run Directory and Open Run options are scoped to the lower-level run. If Open Run is
selected, the best completed routed run is opened.

Step 3: Analyzing the Reports and Log File

In this task, you will see where to find reports and analyse runs and intermediate checkpoints

from an Intelligent Design Run.

1. If the window is not already open, select Reports = Intelligent Design Run Reports. This
window captures all the metrics that are captured throughout the IDR and provides links to
any generated reports.

SUmmary Intelligent Design Runs Reports

Limpl 11
Flow Prograss
a = ¢ y
¥
Stage/RuniSteps opt_design  place_design phys_opt_design rowte_design postroute_phys_opt_design 4
« Dasign Optimizstion
iimpl_1_1_rgs
CLEAMUP_XDC +
CLEAMUP _UTILIZATION
FIRST_PASS§* x o
CLEAMUP_CLOCKING
CLEAMLIP NGESTION
CLEAMNUP_TIMING = ¥ k . ..
Tool Optien Explaration F
iimpl_1_1_mi_strat_1 = B hy - c 4
impl 1 _1_mi_strat_2 ."l.

iimpl 1_1_ml_strat_3
Last Mile Timing Closurs

iimpl 1 _1_incr_rgs
Flow Statistics

Q = &
Stage/RuniSteps Reports WHS TMS WHS THS RQA  Global corz'. cevel (NE-S-W]  Global Cong Tile% NE

« Design Optimizstion ;‘ i
iimpl 1 1 rgs

CLEANUP_¥DC

F
§
postopt_xdc_timing_summary.rpt

il rpt
- - 4
1c_rqa.rpt

postop!

opt_dezign

postapt xdc_rqs.rpt

CLEAMUP_UTILIZATION
opt_design
place_design = - - - - F
phys_opt_design - - - - - ,-“
F
route_design - - - - - F
ol et enniee
¢
Timing numbers are estimates onky. Use report timing summary to get accurate timing numbers.
* indicates the best run in & stage.
§ indicates the bast ovarall run,
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The report is broken into two windows. The Flow Progress section is in the top half. This
details which steps have been run and which steps are running currently. This is more
important for an IDR as opposed to a standard implementation run for the following reasons:

e The IDR is a dynamic run, and not all stages are run for every design.

e The steps might be run repeatedly as the run is reset to apply QoR suggestions.
The Flow Statistics section is in the bottom half, and provides the following:

e Hyperlinks to any available reports

e Timing metrics such as WNS/TNS/WHS/THS

e RQA score

e Congestion level and tile % metrics for post-place and post-route designs

2. Focus in on the Flow Progress section of the report.
Flow Progress

Q| = | &

Stage/Funisteps opt_design place_design phys_opt_design route_design  postreute_phys_opt_design

+ Design Optimization

impl 1 1 rgs

CLEAMUP 5D '
CLEAMUP _UTILIZATION
FIRST_PASS§ - J J o
CLEAMUF_CLOCKING
CLEAMNUP_CONGESTION
CLEAMUP TIMENG

e Green ticks indicate a completed stage.
e Hyphens indicate the stage is not run.
e Circles indicate the stage is running.

Because there are no circle icons, you can infer that the run has completed successfully. Note
also the FIRST_PASS step, which is generated for reporting purposes. This special step occurs
when there are no utilization or clock suggestions. Only designs without these suggestions
have this step.

At the bottom, there is a table footer that describes the meaning of the the $ and * notations.
These notations help you identify which runs you are opening when you select Open Run.

3. Look at the Flow Statistics section of the report. This report can be larger,and you can make
more space by reducing the divider between the section above and clicking on the arrows to
reduce sections of the report.
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Project Summary « | Intelligent Design Auns Reports ¥

| impl 11

|Flow Progress

a =z #

Stage/Run/Steps opt_design place_design phys_opt_design route_design  postroute_phys_opt_design

« Dasign Optimization
wimpl 1 1 rgs

[ e Hover; between ﬂ
W ALISEICS b

TS

a = & seetmns and pull up,the,
Stage/Run/Steps H.epmettDm SECUDH of thE M5 TNS WHS THS FRQA Global Cang Level (N,

wiimpll 1 rgs
» CLEANUP _XDC
» CLEAMNUIP_UTILIZATION
« FIRST_PASS §
opt_design

report:
-h-h_..-ln---

postplace_first_pass_timing_summary.rpt

postplace_first_pass_util.rpt
place_design e s i 2.051 o000 - - 3 -

postplace_first_pass_rqa.rpt

postplace_first_pass_rgs.rpt

postplace_physopt_first_pass_timng_summany.rpt
postplace_physopt_first_pass_utilrpt

. oy iy - L 5 - s

Rle-opt s postplace_physopt_first_pass_rga.rpt e ina 1

postplace_physopt_first_pass_rgs.rpt

postroute_first_pass_timing_summary. rpt
postroute first_pass_util.rpt

raute_design e R 3 1.407 0,000 0000 0000 5
postroute_first_pass_rga.rpt

postroute_first_pass_rgs.rpt

pastroute_phys_opt_design
FRLEANUP_CLOCKNG
3 P_COMNGESTION

» B iy 1 :
- Collapse these sections
R I A il i,
3 m—ﬂnsure ity ~

.

Timing rambers are estimates ondy. Use report timing summary to get accurate timing numbers,
# indicates the best run in a stage.
§ indicates the bast overall run.

On the left of this window are the reports, in the middle are the timing and RQA statistics,
and on the right are the congestion metrics. Statistics are only available if the flow stage has
been run, or if the flow stage generates the statistics. For example, during place, hold
statistics are not generated.

4. Click postplace_physopt_first_pass_util.rpt. Pay attention to the name of this report:
postplace_phys_opt indicates the implementation step and first_pass indicates the flow step.
When you are ready, close the report.
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10.

In the Intelligent Design Runs window, right-click impl_1_1 and select Open Run Directory. In
this directory, open the idrTextReport.txt file. This is the text equivalent to the IDE report. It
contains the same information except the links to the report. When you are ready, close the
file.

In the directory explorer, go up one level. You will be in the project_1.runs folder. There is a
directory for the main IDR and each of the sub-runs. Click into impl_1_1_rgs. Here, you will

see all the reports and intermediate checkpoints. When you are ready, close the directory
explorer.

In the Intelligent Design Runs window, select the top-level run impl_1_1.
In the Implementation Run Properties window, select the Log tab and maximize the window.

Select the search icon and enter "IDR 1-60". Click Next multiple times to navigate through
the log file. This ID highlights the start and end banners that have been added when you
enter and exit a step within Stage 1: Design Optimization.

Implementation Run Properties ? =00

V iimpl 1 1 - o

| DR 1-60] v | Next I Previous Highlight Match Case

Command: opt_design -directive Explore

INFO: [Vivado_Tcl 4-136] Directive used for opt_design 1s: Explaore
Attempting to get a license for feature ‘Implementation’ and/or device °
INFO: [Common 17-348] Got license for feature 'Implementation' and/or de
Running DRC as a precondition to command opt_design

v

< >
Genera Properties Log Messages

As the implementation process goes back and forth, it can be difficult to identify which step

you are in. These messages will help clarify this.

Search for "INFO-TUTORIAL4". This has been inserted by the Tcl script you added in Step 1.
This Tcl script is executed every time opt _design is called. In this case, opt _designiis
called only once, so it is similar to a normal flow.

Step

4: Final Analysis

In this task, you will see how to analyze the design and create a single pass run.
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1. In the Intelligent Design Runs window, right-click on the top-level run, impl_1_1, and then
click Open Run. Doing this opens the best overall run from the three stages. This is also the
best run from stage 1: stage 2 and stage 3 were not run with this design, and we have seen
the best run and best stage run indicated by the $ and * notations.

onsol & ] 1 rt Intelligent Design Runs Design Fur
Q = 5 1 »
Nam& Implemeantation Run Properties... Ine
v of i_il'"pl_l_]. x Deleta off
< Stage 1: Design Optit
- an P P Launch Runs..,
o iimpl_l_1_rgs Bl off

|4 Reset Runs
Stage 2 Tool Option

i_impl_L_1_rni_straf Miew Reports off

i_impl_1 1 mi_stral dpen Run Dirsctory... off

i_impl_1 1 il stral Op&n Run off
Ctage 3: Last Mila Tin Ganerate Single Pass Implementatian Run

Esport to Spreadshest...

A device view opens where you can generate reports and analyze the design as you would
with a normal implementation run. When you are ready, close the design.

Note: It is not possible to make an IDR the active run.

2. In the Intelligent Design Runs window, right-click on the top-level impl_1_1_rqgs and click
Open Run Directory. This directory has all the intermediate checkpoints from the stage. You
can open a new instance of Vivado and open the checkpoints for further analysis. If the DCP

is associated with Vivado, you can open the checkpoints by double-clicking on them.

3. When you are finished with analyzing the design, because an IDR can take the equivalent of
many implementation runs to complete, it is recommended to run the required commands
and suggestions in a single implementation run. In the Intelligent Design Runs window, right-
click on the top-level impl_1_1 and select Generate Single Pass Implementation Run.

T L " Intelligent Design Runs r

Q = 2 K>

Name
v « Limpl11
« Stage 1: Design Optimization
v iimpl_1_1_rqs
Stage 2: Tool Option Exploration
iimpl_1_1_ml_strat_1
iimpl_1_1_ml_strat 2
iimpl_1_1_ml_strat_3
Stage 3: Last Mile Timing Closure

iLimpl_1_1_incr_rqs

4. In the Create Single Pass Implementation dialog box, enter a run name, imp11_a, and click

OK.
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constrs ] Dacian Ontimizatinn Camnlatal e
= Implementation Run Properties.

constrs_{ X Delete ac

» Launch Runs...
constrs_] |4 Reset Runs
constrs_1
constrs_]

View Reports

Open Run Directory.
Open Run

constrs_] Generate Single Pass Implementation Run

Export to Spreadsheet...
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L Create Single Pass Implementation | x

Create single pass implementation run
for run ‘i_impl_1_1"

Please specify a valid Run name |impll_a|

5. Switch to the Design Runs window. You can see that the new run has been made. Right-click
on the run and select Launch Runs. Confirm that the results are the same as the IDR.

Note: For more difficult runs, you can examine the RQS_FILES property and directives, but because this
is an easy-to-meet-timing design, these are not set.

Summary

In this tutorial, you learned how to:

e Create and launch Intelligent Design Runs.
e Analyze reports and checkpoints generated by an IDR.

e Create a single pass flow.
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Appendix A

Additional Resources and Legal
Notices

Please Read: Important Legal Notices

The information disclosed to you hereunder (the "Materials") is provided solely for the selection
and use of Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are
made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND
CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO
WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY
PARTICULAR PURPQOSE; and (2) Xilinx shall not be liable (whether in contract or tort, including
negligence, or under any other theory of liability) for any loss or damage of any kind or nature
related to, arising under, or in connection with, the Materials (including your use of the
Materials), including for any direct, indirect, special, incidental, or consequential loss or damage
(including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of any
action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx
had been advised of the possibility of the same. Xilinx assumes no obligation to correct any
errors contained in the Materials or to notify you of updates to the Materials or to product
specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of
Xilinx's limited warranty, please refer to Xilinx's Terms of Sale which can be viewed at https:/
www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support terms contained
in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or
for use in any application requiring fail-safe performance; you assume sole risk and liability for
use of Xilinx products in such critical applications, please refer to Xilinx's Terms of Sale which can
be viewed at https:/www.xilinx.com/legal.htm#tos.

AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT
WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS OR FOR USE IN APPLICATIONS
THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A
SAFETY CONCEPT OR REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262
AUTOMOTIVE SAFETY STANDARD ("SAFETY DESIGN"). CUSTOMER SHALL, PRIOR TO USING
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OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY TEST
SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION
WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF CUSTOMER, SUBJECT ONLY TO
APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.

Copyright

© Copyright 2012-2021 Xilinx, Inc. Xilinx, the Xilinx logo, Alveo, Artix, Kintex, Spartan, Versal,
Virtex, Vivado, Zynq, and other designated brands included herein are trademarks of Xilinx in the
United States and other countries. All other trademarks are the property of their respective
owners.
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