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Agenda

» Basic Incremental Compile Flow
» Running Incremental Compile in Project Mode and Non-Project Mode
» Advanced Analysis for Incremental Compile

>» Demo
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Incremental Compile Flow

Reference Revised
RTL RTL Change RTL

Synthesis Synthesis

Reference Netlist Change Revised

Netlist Netlist

Normal Incremental
Place & Route Place & Route

Incremental
Reference Revised

Checkpoint Checkpoint
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When and Why to Use Incremental Flow

» When
— Lessthan 5% change in cells =» 3x speedup in P&R runtime

» Why
— Save runtime
— More predictable results

— Faster timing closure

Reuse existing design data after small RTL changes
Do not use the incremental flow after major design changes
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Reference Design & Current Design

» Reference design
— An earlier iteration or variation of the current design
— It has been synthesized, placed and routed

— What we use as reference is <_routed.dcp>

» Current design

— The current design incorporates small design changes or variations from the
reference design

— These changes or variations can include
e RTL changes
e Netlist changes

e Both RTL changes and netlist changes
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Running Incremental Place and Route

Reference Design

Current Design

? w0

?—

Place: reuse matching cells

¥

Route: reuse matching nets
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Effectively Reusing Placement and Routing

» the following can have a large impact on incremental placement and
routing runtime
— Impact of small RTL changes: the following can lead to very large changes in the
synthesized netlist
e Increasing the size of an inferred memory
e Widening an internal bus
e Changing data types from unsigned to signed
— Impact of changing constraints and synthesis options
e Changing timing constraints and resynthesizing
e Preserving or dissolving logical hierarchy

e Enabling register re-timing
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Original Run and New Run

Reference

Design

RTL Changes Netlist Changes
Create | Create
New Run W

Current

Design

» Both runs have the same strategy
» -directive cannot be used in incremental mode
> phys_opt_design does not have an incremental mode

RNING: [Vivado_Tcl 4-205] '-directive' option will be EBR@EEd since it is currently not supported with incremental place_design
RNING: [Vivado_Tcl 4-286] '-directive' option will be -d since it is currently not supported with incremental route_design
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Using Incremental Compile in Project Mode

» Implementation settings = incremental compile

Options

Incremental compile: E]
Strategy: A Vivado Implementation Defaults (Vivado... w 3
Description: Vivado Implementation Defaults

» Select the run and apply a reference checkpoint

Change Run Settings...

Set Incremental Compile...

Save As Strategy...

» After select incremental compile, it can be shown in run property

: Implementation Run Properties g ] | RS

| & %5

 impl_2

| C&: STArUS route design 'fompiete' »
Z STRATEGY Strategy 1

i | IHCREMEITTAL=C}’{ECKPOIHT D:'Data'Zilinx'Train'Video'\Video Demo'bft'bft. runs'impl 1'bft routed. dep,
| =] STEPS

s
A OPT NECTAT |

| General 'l’roperties :Dptions Log Reports :Messages

set_property INCREMENTAL_CHECKPOINT reference.dcp [get _runs impl 2]
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Using Incremental Compile in Non-Project Mode

# read revised design

link design -part $my part -top $revised top
opt_design

read checkpoint -incremental $ref.dcp

place design

# if run in original, reference run
phys opt design

route_design

report_incremental reuse -file routed reuse.rpt

report_timing summary -label reused -max_paths 10 \
-file routed ts.rpt
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Incremental Reuse Report

131. Netlist Similarity Summary

Reports
14 -------------mmmmm e
O\ Name 15
el = . 1B +=-=mmmmmmmmmm = Fommmm— - e Fmmmmm +
g | & Synth Design. (symth design)
W fits e _tj Vivado Synthesis Report 17 | Type | Count | Total | Percentage |
I e e e - I (- - oy o e iy T B L e
-2 Utilization Report 18 + o3 3 o3 %
E-Place Design (place. design) 19 | Matched Cells | 3609 | 3617 | 99.77 |
E S e o 2@ | Matched Ports | 71 | 71 | 100.00 |
21 | Matched Nets | 6154 | 6178 | 99.74 |
- 2 Pre-Placement Incremental Reuse Report SRS S el Enig Semiaals e B e S
_=5 I0 Report
+ 2 Clock Utilization Report
-2 Utilization Report
~ 2 Control Sets Report
)-Route Design (route_design) 252. Implementation Reuse Summary
<2 Vivado Implementation Log L e et
- WebTalk Report 27
- B e T e e B -
._Q DRC Report 29 | Type | Count | Total | Percentage |
Q Power Report BB i i o s gt s o S % e B i
) Route Status Report 31 | Reused Cells | 3607 | 3617 | 99.72 |
-~ 2 Timing Summary Report 32 | Reused Ports | 71 | 71 | 100.00 |
- Incremental Reuse Report 331 Reused Nets I 5137 I 5153 { 99.68 I
34
35 | Non-Reused Cells | 18 | 3617 | 8.27 |
36 | New | 8 | 3617 | 8.22 |
37| Discarded illegal placement due to netlist changes | 2 | 3617 | 9.05 |
38 | Fully Reused nets | 4764 | 5153 | 92.45 |
39 | Partially reused nets | 373 | 5153 | 7:23 |
4@ | Non-Reused nets | 16 | 5153 | 0.31 |
e e e dommmm- Fommm - B -
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Advanced Analysis

» report_timing/report_timing_summary —label_reused

Page 13

(R)SLICE_X39Y35

(R)SLI{
(PNR)SI

[E_X41Y35
ICE_X41Y35

(PNR)SH
(R)SLI

ICE_X41Y35
E_X41Y35

(R)SLI(
(PNR)SY

E_X38Y34
ICE_X38Y34

(PNR)SUYICE_X38Y34

(R)
(NR)

(PNR)

(N)

FDCE (Prop_fdce_C_Q) 8.100
net (fo=3, routed) 8.224
LUT6 (Prop_lut6_I2_0) 9.0828
net (fo=1, routed) ©.000

CARRY4 (Prop_carry4_S[1]_CO[3])

9.114
net (fo=1, routed) 8.254
LUT4 (Prop_lut4_I2_0) 8.160
net (fo=1, routed) 0.000

FDPE

egressloop[l]
egressloop[l]
egressloop[l]
egressloop[l1]
egressloop[l]
egressloop[l]

egressiloop[l]
egressloop[l]
egressloop[l]
egressloop[l]
egressloop[l]
egressloop[l]

.egressFifo/
.egressFifo/
.egressFifo/
.egressFifo/
.egressFifo/
.egressFifo/

.egressFifo/
.egressFifo/
.egressFifo/
.egressFifo/
.egressFifo/
.egressFifo/

Both the cell placement and net routing are reused
Neither the cell placement nor the net routing are reused

The pin, cell, or net is a new design object
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The cell placement is reused but the net routing is not reused
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Advanced Analysis

get property INCREMENTAL_ CHECKPOINT [current _run]
reset property

set myreused cells [get cells -hier -filter "IS REUSED == TRUE"]
report_property [lindex $myreused cells 0]

set myreused nets [get nets -hier -filter "IS REUSED == TRUE"]
report_property [lindex $myreused nets 9]

set myreused pins [get pins -hier -filter "IS REUSED == TRUE"]
report_property [lindex $myreused pins 9]

set myreused ports [get ports -filter "IS REUSED == TRUE"]
report_property [lindex $myreused ports 0]
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Demo
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