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Team Design Tutorial

The Team Design flow is a hierarchical design methodology that uses partitionsto allow alarge, complex
design to be broken up into smaller logical blocks.

e These blocks can be implemented independently and simultaneously.

e Thisallows each block to be individually designed, implemented, and verified in context with the
rest of the design.

e When all blocks are complete, the entire design is brought together in an assembly run in which
results can beimported and preserved.

A Team Design flow team consists of:
e Oneteam leader

e Oneor moreteam members

Tutorial Objectives

Thistutorial provides an overview of the Team Design flow. In thistutorial, you will complete adesign
acting as ateam leader and various team members. The objective of thistutorial isto familiarize you with
partitions and the Team Design flow using the PlanAhead ™ software.

Project Setup

Initially, asteam leader you will:

o Define partitions on each team member block.
Each team member block is ablack box.

e Define Pblocks.

e Review existing physical and timing constraints.

e Synthesize an initial version of the design using Xilinx® Synthesis Technology (XST) incremental
synthesis.

e Promote synthesisresultsfor the Top partition.
e Run aDesign Rules Check (DRC).
e Implement theinitial design.

e Create PlanAhead projects for each team member.
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Team Member Work

When a PlanAhead project has been created for each team member, you will complete the work of each
team member asfollows:

e Updatethe project to include actual design files for the team member block.

e Synthesizethe updated team member design while importing the Top partition
Other team member blocks are black boxes.

e Implement the team member design.
Other team member blocks are black boxes.

e Promote successful synthesis and implementation results to alocation accessible by the team leader.

Design Assembly

The team leader then assembles the design by importing the results from each team member project. You
will:

e Assemblethe design by importing the results from each team member project.
e Updatetheteam leader project to include NGC files for each team member block.
e Set up implementation to import each team member block while implementing the Top partition.

e Verify design assembles while maintaining placement and routing results from each team member.

Software Requirements

You must have access to the ISE® Design Suite software to perform thistutorial.

Be sure that the PlanAhead software is operational and the sample design dataisinstalled before
beginning the tutorial.

The PlanAhead software, Version 13.x, supports partitionsin RTL projects targeting Spartan®-6, Virtex®-
6, and newer families.

For installation instructions and information, see the ISE Design Suite Installation and Licensing Guide
(UG798) at http:/ / www xilinx.com/ support/ documentation/ sw_manuals/ xilinx13 3/ iil.pdf.

Hardware Requirements

Xilinx recommends a minimum of 2 GB of RAM when using the PlanAhead software on larger devices.
For thistutorial, a smaller xc6vIx75t design isused, and the number of designsopen at onetimeis
limited. Although 1 GB is sufficient, it can impact performance.
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i. X"_lNX Tutorial Design Description

Tutorial Design Description

Thistutorial uses an incremental synthesis flow to create separate netlist for each partitioned instance.
These individual netlistsarerequired for ateam design flow.

The design used throughout thistutorial contains:

* A RISC processor

» FFTs

e Gigabit transceivers

« Two USBport modules (to be partitioned)

* An xcovIx75tff784 device

Thistutorial usesasmall design in order to:

e Allow thetutorial to berun with minimal hardware requirements.
e Enabletimely completion.

¢ Minimizethe datasize.

Locating Tutorial Design Files

Download the PlanAhead_Tutorial .zip file from the Xilinx website:

http:/ / www .xilinx.com/ support/ documentation/ dt planahead planahead13-3 tutorials.htm

Extract the zip file contents into any write-accessible location.
The unzipped PlanAhead_Tutorial datadirectory isreferred toin thistutorial as <Extract_Dir>.

Thetutorial sample design datais modified while performing thistutorial. A new copy of the original
PlanAhead Tutorial dataisrequired each timeyou run the tutorial.
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iA XILlNX Step 1: Opening a Project and Elaborating RTL

Step 1: Opening a Project and Elaborating RTL

The PlanAhead software enables you to create several project types depending on wherein the design
flow thetool isbeing used. RTL sources can be used to create a project for development and analysis,
synthesis, implementation, and bit file creation.

Thistutorial uses an existing PlanAhead software project, and focuses on the team design aspectsin the
software. You will not create anew design using the New Project Wizard.

Opening the PlanAhead RTL Project

To open the PlanAhead RTL project:
1. OpenthePlanAhead software.

e On Windows, select the Xilinx PlanAhead 13 Desktop icon, or select Start > Programs > Xilinx
ISE Design Suite 13 > PlanAhead > PlanAhead.

e On Linux, gotothe <Extract_Dir>directory and type planAhead.

2. From the Getting Started page, click Open Project.

File Tools Window Help

E ¢ T
S = il = £ XILINX.

Cetting Started Documentation

Release Notes Guide

Information about installation and new 10 features in this release

32
%o

7

Methodology Guides

{4y CmsnBeumtProis
Furtner sssistance adopting Planshead flows

Open one of the mast recently Used projects.

PlanAhead Tutorials

Imvaluable for first time users or 10 ry new fegtures,

Tel Console

Figure 1: Getting Started Page

3. Browseto <Extract_Dir> and open the project file located at:
./Projects/project_TL/project_TL_ppr

The Project Manager view opens. You can view the design source filesin the Hierarchy window. These
filesinclude:

e VHDL and Verilog files

e A User Constraint File (UCF) named top_full .ucf. The UCF contains timing constraintsand I/ O
pin locations.

Team Design Tutorial www.xilinx.com
UGB839 (v 13.3) October 19, 2011


http://www.xilinx.com/

i‘ XILlNX Step 2: Setting Partitions and Drawing Pblocks

Elaborating RTL Design

Usethe RTL Design view to define partitionsin an RTL project. When the RTL Design view is opened:
e TheRTL codeiselaborated.

e Thedesign hierarchy isdisplayed.

Thisisapre-synthesized view of the design that is used to define partitions and create constraints.

To elaborate the RTL design:

1. IntheFlow Navigator, click RTL Design.

RTL Design — rtl_1 -

Project Manager

= RTL Design - RTL Metlist = 0O o
4F IP Catalog = =
alyze and caonstrain wour
33_3 Elaborate elaborated netlist L)
@ 1 Primitives (113
Fesaurce Estimation Bl cpuEngine {orl200 top)
) ) @~ [&] fitEngine (it Top)

£ Power Estimation 3~ [@ mgtEngine (mgtTopm)

Bl usbEngined {ushf_top)
@ IRETD (IR Bl usbEnginel {ushf_top)
B Run Moise Analysis @= [@] whaArbEngine fwh_conmayx_topidw=322 aw=22,f_addr=4"{
([l Behaviaral Simulation

> .

Synthesize

|> - 45 Sources . 2 RTL Netlist | £ Timing Constraints

Figure 2: Opening the RTL Design View

You might see messages warning against undefined instances, and other Critical Warnings. These
messages occur because some modules are defined as black boxes. These messages are expected.
Ignore them.

2. IntheUndefined Modules message windows, click OK.

The Undefined Modules message is expected. Ignoreit. Thisinitial version of the design has black
box module definitions for two modules. These modules are assigned to each team member later in
thistutorial. A definition (or1200_bb.v and usbf_bb.v) already exists for each module to describe
the port direction and port widths.

3. Inthe Constraint File Critical Warnings message box, click OK.

The Constraint File Critical Warnings are expected. Ignore them. When the RTL Design view opens, it
parses the UCF. Because the RTL design view is a pre-synthesized version of the design, there are
constraintsin the UCF that do not yet exist in the elaborated design, such as 1/ O buffers.

Step 2: Setting Partitions and Drawing Pblocks

The usbEngineinstances have already been identified as timing-critical modules. It is advantageous to
preserve the successful implementation results of these instances. However, this advantage alone does
not make the usbhEngine instances good candidates for partitions.
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i‘ XILlNX Step 2: Setting Partitions and Drawing Pblocks

The usbEngineinstances are good candidates for partitions because:
e They arelogically isolated from the rest of the design, and
e They havereasonable interface timing by way of registered inputs and outputs.

You can usethe PlanAhead design rule checks to help identify modulesthat are good candidates for
partitions.

You can floorplan partitioned instances just like any other instance. Creating Pblock (AREA_GROUP)
constraints can help achievetiming closure and improve runtime. The UCF provided with thistutorial
constrainsthe usbEngine I/ O logic along the left side of the device.

The steps below show you how to set partitions and create appropriate Pblock constraints for the team
member instances. Pblocks are required in a Team Design flow for each team member partition.

Setting Partitions on Team Member Instances

To set partitions on team member instances:
1. From the RTL Design view, click the RTL Netlist tab.
2. PressCtrl and select:
e usbEngine0
e usbEnginel
e cpuEngine
Right-click.
4. Select Set Partition.

RTL Design - rtl_1 -

Project Manager

RTL Design ETL Metlist - 0O g =
1F 1P Catal £ iﬁ
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puEng
%]j P Estimati = [T] fftEngine (ff & Instance Properties... Ctri+E
owar Estimation ;
® mgt;IIEEng_lneo( [% Export Statistics...
Run DRC A ¥ icc
Y E ushEnginel Assign...
FBl Run Noise Analysis ©= [E] wharbEngin @ Unassign
= & Draw Phlock
() Behaviaral Simulation .
Mew Phlack...
@ Import Partition Settings. ..
il ( Set Partition
synthesize Clear Partition
Select Primitives
Select Primitive Parents
D A sources ¥ Highlight Primitives v
- = hmlnimladi mlad Flosice idis am =

Figure 3: Setting Partitions on usbEngine and cpuEngine Instances

Although three partitions are defined here, there are only two team membersin addition to the team
leader. Both usbEngine instances are managed by a single team member because thereis only one set of
Hardware Description Language (HDL) code associated with this module.
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Drawing Pblocks for the Team Member Partitions

In this step, you:
e Define Pblocks.
e Review existing physical and timing constraints.

This step does not affect synthesisresults. You could perform it post-synthesisin the Netlist Design view
instead.

To draw Pblocks for the team member partitions:

1. Changethelayout to be Floorplanning by selecting Layout > Floorplanning.
2. From the RTL Netlist window, select usbEnginel.

3. Right-click and select Draw Pblock.

RTL Design - rtl_1*

Phyysical Canstraints - O o * ETL Metlist - O o
QA zaE . i[E]

= 1 52 top

L & ROOT @ 5 Mets (925)

= = Primitivies (14)
Ll cpuEngine (orl2 00 top)
@~ [G] fitEngine (T o)
© ratEngine (rmotTop)
[ usbEngined (usbf_tap)
[ ushEngine fushf tomh
@~ [G] wharbE & Instance Properties..

[ Copy Text
[+ Export Statistics. ..
& Assign...
# Unassign
| Draw Pblock
Instance Properies — O @ = Mew Pb'FuJEK...
&= % Set Partition

[ ushEnginel Clear Partition

Figure 4: Selecting the Draw Pblock Tool

4. With the Draw Pblock tool active, move the cursor to the Device window.

5. Click the top-left corner of the device where the CLBs start (reference Figure 6 for completed view).
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i‘ XILlNX Step 2: Setting Partitions and Drawing Pblocks

6. Drag down and to theright to create arectangle covering most of the top-left quadrant of the device.

New Fhlock _A

MName: |phlock_usbEnginel

Crids

[¥] SLICE (26409

[]DsP48 (72)
ORAMBLE (72|

V] RAMBZ & (26)

[#] Assign selected instance

= |
| 05 | [ cancel ]%
: i i H B

Figure 5: Pblock Rectangle for usbEnginel

7. IntheNew Pblock dialog box:
o Verify that the SLICE and RAMB36 grids are selected.
e Deselect other resourcesthat are not needed.
e Verify that the number of available RAMB36 is 36.

If the rectangle does not fully cover the region shown in the figure above (Pblock Rectanglefor
usbEnginel), this number could be less than the required 36, in which case the design fails to place.

8. Click OK.

9. If thenumber of available RAMB36 resourcesis less than 36, adjust the size of the Pblock rectangle by
selecting it and resizing.

10. Repeat the steps above for usbEngine0 in the bottom-left quadrant.
Only SLICE and RAMB36 (36 of them) are required for this block.
11. Repeat the steps above for cpuEnginein thetop-right quadrant.

For cpuEngine, the Pblock contains all four ranges:

e SICE
e DSP48
e RAMBIS8
e RAMB36
Team Design Tutorial www.xilinx.com 11
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The number of resources required for the cpuEngineis not as critical. The Pblock must roughly cover
the top right quadrant of the die.

Figure 6: Completed Floorplan for Pblocks usbEngine0, usbEnginel, and cpuEngine

Step 3: Synthesizing and Implementing the Design

In the previous steps, you:

o Defined partitions on the elaborated HDL design.
e Created constraints.

In this step, you will:

e Run synthesis.

e Run DRC.

¢ Runimplementation.

During synthesis, XST recognizes that the design has partitions, and runsthe design through an
incremental flow.

Normally, XST generatesindividual NGC files for each partition when using theincremental flow.
However, because all team member partitions are black boxes and contain no logic, only the top-level
NGC fileis created during synthesis.

Thistutorial uses an RTL project. For a bottom-up or third-party incremental synthesis flow:
e Synthesisisrun outside the PlanAhead software.

o A netlist project isused in the PlanAhead software instead of an RTL project.

Team Design Tutorial www.xilinx.com 12
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Step 3: Synthesizing and Implementing the Design

Running Synthesis

Thisdesign uses default synthesis options.

To run synthesis:

1. IntheFlow Navigator, click Synthesize.

Project Manager
RTL Design
ﬂ: IP Catalog
&5 Elaborate
REesource Estimation
£ Power Estimation
@ Run DRC
B Run Moise Analysis

() Behavioral Sirmulation

-

RTL Design - rtl_1 -

RTL Metlist - 0O g =

= Hl|E

>

ymthesize

Metlist Design

>

-

-

2 1op
& [ Mets (922)
o 1 Primitives (113
B cpuEngine (orl200_top)
@~ [@] fitEngine (fiiTop)
@ matEngine (morTop)
B ushEngined (ushf_top)
B ushEnginel (ushf_top)
@ [G] whArbEngine fwh_conmax_topidw= 22 aw=322,f_addr=4'f

& Sources 52 RTL Netlist £ Timing Constraints

Figure 7: Launch XST Incremental Synthesis

2. Beforerunning synthesis, PlanAhead saves all partition and floorplan changes. If prompted to save

your design, click Save.

3. After synthesis completes a Synthesis Completed dialog box will appear. You can either choose to
Open Netlist Design, or Cancel the dialog and open the Netlist Design in the next step.

Running DRC on Patrtitions

You can run a Design Rule Check (DRC) on the RTL design, although the checks at this stage are limited.

Xilinx recommends that you run a DRC on the post-synthesis design before implementation.

To check DRC, load the Netlist Design view, and run partition-specific DRCs.

1. If not already open, open the Netlist Design view by clicking Netlist Design to in the Flow

Navigator.

Thisloadsthe synthesisresults and allows for additional DRC checking.

2. IntheHow Navigator under Netlist Design, click Run DRC.

Team Design Tutorial
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i. XILlNX Step 3: Synthesizing and Implementing the Design

3. From the Run DRC dialog box, deselect all rules except Partition and Team Design.

Ruin BRC

Results Name:  [results_1 |

output File: | ||_J
Rules to Check: 13 of 77
@A Al Rules (77)

b~ [0 Clock (4)

5~ [0 Bank (19)

o[ 10B (11)

o=~ [ Placer (<)

o= [ Metlist (53

o~ [ Floorplan (5)

o~ [ ClkBuf (1)

o~ [ DEP48 (5

o= [ RAME (=)

o= vl Partition (10)

o= vl Team Design (2]
o~ [ FIFD (1)

| selectan || Clearan |

¥ Open in a new tah

| OF H Cancel ]

Figure 8: Run Partition Design Rule Checks
4. Click OK.

DRC Messages

The PlanAhead software can report the following message types for the DRC rules:

e Advisory
e Warning
e FError
e Fatal

In this case, the DRC returns several warning messages, along with other minor messages. Ignore them.
The DRC messages are caused by the black boxesin the design.

In an actual design, investigate all DRC messages, and correct any serious issues.

Running Implementation

Before transmitting the design to each team member, the team leader now runsimplementation to check
that all timing and floorplan constraints are valid. Because the two usbEngine instances and the
cpuEngine instance are black boxes, no real useful implementation results are obtained.

To run implementation:

1. IntheFlow Navigator, click Implement.

2. Click the Report tab to see alist of all implementation reports.

3. Aseach processfinishes, therelated reports are available for review.
4

After NGDBuild finishes, double-click the NGDBuild Report to open the report.
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5. Scroll to the bottom of the report file to review the partition information.

X Project Summary < & Device #] Schernatic [ NGDEBuild Report - impl_1

1132

114 Partition Implementation Status

115 -

116

117  Preserved Partitions:

118

119

- 120 Implemented Partitions:

=121

122 Partition "/ top":

123 A8ttribute 5TATE set to IMPLEMENT.

124

= | 125 Partition " top/cpuEngine” [Black Box Modulel:
126 Attribute STATE set to IMPLEMENT.

127

_ |128 Partition "ftop ushEngined" (Black Box Modulel:

- 120 Attribute STATE set to IMPLEMENT.

T (130

131 Partition "/topsushEnginel" {Black Box Module):

132 AtTribute STATE set to IMPLEMENT.

133

133

136 NGDBUILD Design Results Summary:

137 Humber of errors: 0

138  HNumber of warnings: 23

139

140 Total memory usage is 521552 kilohytes

141

142Writing NGD Til1e "top.ngd" ...

143 Total REAL time to NGDBUILD completion: 45 sec
144 Total CPU time to NGDBUILD completion: 15 sec
143

4akriting NGDBUILD Tog file "top.bld"...

147

Figure 9: Partition Implementation Status in Report Files

The three team member partitions are all listed as Black Box M odule. Partition information is provided in
every report file (NGDBuild, Map, and PAR). Thisallows you to easily verify the status of all partitions
on agiven run.

Step 4: Promoting Synthesis and Creating Team Member
Projects

The design isnow ready for the team membersto start their work.
o Beforegenerating PlanAhead projects for each team member, promote theinitial synthesisresults.

e Because the implementation results of the previous step are not used by team members, the
implementation results need not be promoted.

Team Design Tutorial www.xilinx.com 15
UGB839 (v 13.3) October 19, 2011


http://www.xilinx.com/

i* X"—lNX Step 4: Promoting Synthesis and Creating Team Member Projects

Promoting Successful Synthesis Results

To promote the successful synthesis results after synthesis (or implementation) has completed:

1. Click Promote Partition in the Flow Navigator.

2. Inthe Promote Partitions dialog box, select only the Top partition to be promoted in the synth_1run.
Fromote Partitions
o Flease select entire runs or specific partitions to be promoted. This copies
the partitions in implemented run to the specified promaote directory. After
promating runs, you can impoart the parititions into runs.
Select Partitions to promote
Eun |Direct0r\.f |Descripti0n |
syhith_1 |lAhead_TutoriaI;Promme,fTL,fsymh_1 ||:J| |
-0 top
[ cpuEngine
[ uskhEngined
[ ushEnginel
[ impl_1 ||iect_TL,fprnject_TL.promme,l’)(impl_1 ||:J||
- top
[ cpuEngine
[ uskEngined
[ usbEnginel
Select Implemented ] | Clear All ]
[ |&utamatically manage Partition action and impart lacation
| Ok ] | Cancel
Figure 10: Promote Partitions Dialog Box
Do not to promote other partitions at this stage. No useful data exists for the other partitions.
Promoting them will require additional steps by each team member to change the promoted partition
state values back to implement for their runs.
3. Setthedirectory for synth_1to:
<Extract_Dir>/Promote/TL/synth_1
4. Enter an optional description about the promoted data.
5. Verify that Automatically M anage Partition Action and Import Location is checked.
Checking Automatically M anage Partition Action and Import Location enables the PlanAhead
software to update the partition state and import location for the next synthesis run, whether by the
team leader or by ateam member. If thisbox is not checked, the team leader must manage these
attributes.
6. Click OK to promotethe Top partition synthesisresults.
7. View the changes caused by promoting partitions. See the figure below (Promoted Partitions Window).
Team Design Tutorial www.xilinx.com 16
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Step 4: Promoting Synthesis and Creating Team Member Projects

8.

The Specify Partitions dialog box now showsthat the Action on the Top partition is Import.

To open the Specify Partitions dialog box, click the Synthesize button pull-down menu in the Flow

A Promoted Partitionstab now appearsin the RTL Design view.

If you do not see thistab, select Window > Promoted Partitions.

Navigator.

Creating Team Member Projects for usbEngine and cpuEngine

Promoted Partitions P
Promated Directary |Run |Pr0m0ted an Description
@®  JTLswnth_1 (1 synth_1 4726711 2:42 FPM

O tap
< |

&b Sources 2 RTL Metlist . @ Promoted.. & Timing Co..

Figure 11: Promoted Partitions

To create a consistent starting point for all team members, create multiple copies of the initial project. For
thistutorial, you will create:

One project for the cpuEngine instance

One project for the two usbEngine instances.

These instances are the same module and are managed by a single team member.

To create team member projects for usbEngine and cpuEngine:

1. Select File> Save Project As.
2. Enter project_TM _usbEngine asthe Project Name
3. Specify the following as the Project location:
<Extract_Dir>/Tutorial_Created_Data
4. Click OK.
5. Repeat the above stepswith the following parameters:
e Project Name
project TM_cpuEngine
e Project location
<Extract_Dir>/Tutorial_Created_Data
Team Design Tutorial www.xilinx.com 17
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i. XILlNX Step 5: Working on cpuEngine as Team Member

Step 5: Working on cpuEngine as Team Member

Acting asthe team leader in the previous steps, you have:

e Setup thedesign.

e Created aworkspace for each team member.

You will now switch roles and implement each block as ateam member.

While the work of the team membersisusually donein parallel, for thistutorial each team member block
ishandled sequentially.

For each team member project, you will:

e Updatethe project sourcesto include the completed logic for the team member block.
e Synthesize the project.

e Implement the project.

e Promotetheresults.

Adding Sources to cpuEngine

Begin by adding sourcesto the cpuEngine project since it isalready open from the last step. Make sure
that the current PlanAhead project isproject TM _cpuEngine. If it isnot, open this project now.

To add sourcesto cpuEngine:
1. Switch to the Project Manager view.
2. Inthe Sourceswindow, use the Hierarchy tab to expand top and select cpuEngine (or1200_bb.v).

Thisisthe black box module for cpuEngine that was used for the initial project. You will now replace
this black box module with logic.

3. Right-click, and select Remove from Project.

4. Click OK.
Project Manager - project_TM_cpuEngine
Sources - 0O 0o =
ATE2el B
@7 Desigh Sources (3)
1 Werilog
_.Verilog Header (2}
P~ gl top (0P (6)
¥8 mgtEngine - matTop (motTop . (2 1)
v? fitEngine - fMTaop (ffiTop. v (1)
¥8 cpuEngine - arl200_top (orl200_khhksw
¥ ywhAphEnning by conren tam ful coneen tam v
W8 LshE & Source Mode Properties...  Ctr+E
@ usbH B3 Copy Text CHrC
[~ &2 chared_ * ! A0
L@ riiRam | ¥ Open File
& ila (mot] Update File Alt+U
— @@ icon_(mg Copy File Into Project
>[5 Constraints Copry All Files Into Project  Alt+
| % Remove File from Project... Delete
1 Enable File K Alt+Equals
Hierarchy Libra) Disable File Alt+Minus
&b Sources Maowe to Simulation Sources
Figure 12: Remove 0r1200_bb.v Black Box Module
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Click Next.

© o N o v

Browse to the following location:
-/Sources/hdl/.

10. Select the or1200 directory.

11. Click Select.

o
At the top of the Sources window, click the Add Sourcesicon (©%).

From the Add Sourceswizard, select Add or Create Design Sources.

Click Add Directories to add the completed sources for the cpuEngine instance.

-

-~

= A Add Sources b
Add or Create Design Sources
Specify HDL and netlist files, or directories containing HOL and netlist files, to add to your project. féﬂ
Create a new source file on disk and add it 10 your project.
|Id |Name |Librarv |L0cat\on
Bl orl200  work [ fprojjUBM jWorkSpaces jwoodsd /HDTD w6 /Planshead_Tutorial /P
(%]
Ed
| |
| Add Files. .. ] | Add Directaries. .. ] | LCreate File... ]
[[ISran and Add RTL Include Files into Project
[V Copy Sources into Praject]
[ Add Sources fram Subdirectories
| < Back “ MNext = || Finish ] | Cancel

Figure 13: Add Source Directory or1200

12. Verify the directory to be added.
13. Click Finish.

14. You should now seethe cpuEngine module can be expanded in the Hierarchy sources view.

Synthesizing and Implementing cpuEngine

The RTL Design and Netlist Design views are now out of date. To update them, you will:

e Reload (or close and reopen) these views.

o Verify the partition settings for synthesis and implementation.
e Launchtheruns.

e Promote theresults.

Toreload the design:
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1 IftheRTL Design view was closed, click RTL Design in the Flow Navigator to load the latest version
of the design.

2. Ifthe RTL Design view is open, the banner across the top states that the view is out of date. Click
Reload to reload the view.

RTL Design - rtl_1* - x« Fotff784-2 (active)

\Q} FETL Design is out-of-date. Design sources were modified. more... Eeload

Figure 14: Banner with RTL Design Status

3. Verify that cpuEngineisno longer a black box.

When the RTL Design view isreloaded or reopened, a message declares Undefined M odules Found.
The message now refers only to the usbEngine module (usbf_top). This module remains a black box.

4. Click OK.
In the Flow Navigator, click the Synthesis or Implement button pull-down menu.
6. Select Specify Partitions.

In the Specify Partitions dialog box, verify the partition settings for synthesis and implementation.

®

Synthesize

8o FifoBuffer.v
o wh_conmax_sla
8o wh_conmax_rf.
B Synthesis Settings...

o Create Mew synthesis Buns.

|> ( Specify Partitions... |
h H | '—veo frlamE_check.\.r

Implement

E‘.{e‘-o rocketio_wrapp

Metlist Design

Figure 15: Specify Partitions

7. From the Synthesistab, verify that:
a) Topissettolmport.
b) All other partitions are set to Implement.

Thereisno other datato import besidesthe top-level synthesisresults. Top isthe only partition that
has been promoted.

If Top isnot set to import for synthesis, either of the following might have occurred:
e Top wasnot promoted correctly.

e Automatically Manage Partition Action and Import Location was not checked in the Promote
Partition dialog box.
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If Top was not correctly promoted, it cannot be imported now.

Spocify Parititions
0 Specify whether partitions will be imported or implemented
Synthesis  Implementation

Narre [1mport from [ Preservatior
[T+ top [+][[#v&./Planshead Tutorial/Promote/TLisynth_1][ - || Routing [
@V ushEngineo [=] ja

&V usbEnginel (=] My

[&v cpuEngine RS

|__ox || cance

Figure 16: Specify Partitions Dialog Box

8. Click the Implementation tab to verify that all partitions are set to Implement.

9. Click OK.

Optional Steps

You can skip the next two stepsto save time. Instead of running synthesis and implementation, open the

completed project at:

<Extract_Dir>/Projects/project_TM_cpuEngine_completed

1. IntheFlow Navigator, click Implement to synthesize and implement the design.

A message reportsthat synthesisis out-of-date.

2. Click Yestolaunch synthesis prior to implementation.

Verifying and Promoting Results of cpuEngine

If you ran synthesis and implementation, the Implementation Completed dialog box displayswhen

implementation completes.

1. Inthelmplemented Completed dialog box, select Open Implemented Design.

2. Click OK.
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Implementation Completed

o Implementation successfully campleted.
Mext
@ Open Implemented Design
() Promate Partitions
O Generate Bitstream

O Wiew Repaorts

[ Dan't show this dialog again

| OF H Cancel ]

Figure 17: Specify Partitions Dialog Box

If you skipped running implementation and opened the project TM _cpuEngine_completed design,
or if the Implemented Completed dialog box did not open:

3. Inthe Flow Navigator, click Implemented Design.
e Thelmplemented Design view shows that:

e ThePblock for cpuEngineisrelatively full.
e The Pblocks for thetwo usbEngine instances are relatively empty.

e Becausethe usbEngineinstances were black boxes, no logic exists for these two blocksin the
implemented design.

e Thelogic belonging to the Top partition is highlighted in yellow in the following figure
(Implemented Design View of the cpuEngine Project).

e Thislogic appearsin the usbEngine Pblocks because it was not restricted from being placed
inside these Pblocks.

Metlist -0 g x E Project Summary & Device
= il
5 top = =
@ = Mets (1027) * == =
&[] Primitives (155) - SS==- 5=
- [@ cpuEngine (cpuEngine#or1200_tof| [ EE
o~ [G ftEngine (1T o) N B
@ [l motEnagine (ot Top) ) =2
ushEngined (usbEngineO#ushi_to) = =) =t
ushEnginel (usbEngine 1#usif_tog| BF = = =
@~ & wharbEngine (wh_conmax_top) 1 = ==
= BE
e = I <3
q = =
Eve =i =
B i
Ei
% E
@ 3
b iz
BESE| E
- i
< ]

Figure 18: Implemented Design View of the cpuEngine Project
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The Highlight Primitivestool can be used to create a highlighted view as shown in the figure
above (Implemented Design View of the cpuEngine Project).

4. Toverify that timing has been met, review any of the following:
e TheTiming Scorein the Design Runsview
e Thedetails of the Timing Results window
e TheTiming Scorein the Project Summary window

5. Inthe FHow Navigator, click Promote Partition to promote the successful synthesis and
implementation results.

If the RTL Design view is not opened, you are prompted to open it. Click OK.
6. Select only the cpuEngineinstance in both the synthesis and implementation runs.
7. Set the Promote directories.

e synth_1: <Extract_Dir>/Promote/cpuEngine/synth_1

e impl_1: <Extract_Dir>/Promote/cpuEngine/impl_1

The Promote directory used in team design should be a network location or repository that is
accessible by all team members. Thistutorial changes the default promote location to afolder outside
the project directory structure to emulate such alocation.

8. Uncheck Automatically M anage Partition Action and Import Location.

While disabling Automatically M anage Partition Action and Import Location is not critical to this
tutorial, Xilinx recommendsremoving it for team membersin ateam design flow.

The cpuEngine team member might continue working on this block. Removing this option prevents
the software from automatically importing cpuEngine on the next run.

These promoted results are imported by the team leader in alater step, but are not imported by the
team member who is promoting it.
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Fromote Fartitions

o Flease select entire runs or specific partitions to be promoted. This copies
the partitions in implemented run to the specified promote directory. After
pramaoting runs, wou can import the parititions into runs.

Select Partitions to promote

[
ey G

Run | Directory Description |
syhth_1 ||Tutorial,fPromotefcpuEnginefsyﬂth_1 | |:J| |

[ top

B4 cpuEngine

[ ushEngined

[ ushEnginel

impl_1 | Tutorial/Promote/cpuEnginefimpl_1 | I:J”

[ tap

0 cpuEngine

[ ushEngined

[ ushEnginel

Select Implemented H Clear All ]

[ Autoratically manage Partition action and import location

| Ok ] | Cancel

Figure 19: Promote Settings for cpuEngine

9. Click OK.

Step 6: Working on usbEngine as Team Member

In this Step, you will repeat the procedures of Step 5 as ateam member working on usbEngine.

If multiple processors are available, you can perform this step in parallel while the cpuEngine project is
implementing.

Adding Sources to usbEngine

To add sourcesto usbEngine:
1. Closethecurrent open project unless:
e You aredoing thisstep in parallel, and
e ThecpuEngine hasnot yet finished implementation, or has not been promoted.
2. Open the PlanAhead project:
<Extract_Dir>/Tutorial_Created_Data/project_TM_usbEngine
Click the Project M anager view.

4. Inthe Sourceswindow, use the Hierarchy tab to expand top and select one of the two usbEngine
instances (usbf_bb.v).
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This black box module definition is used for the two usbEngine instancesin theinitial project. It is
now replaced with logic.

5. Right-click.

6. Select Remove from Project.

7. Click OK.
Project Manager - project_TM_usbEngine
Sources i
A=Wy 3

@57 Design Saurces (&)
1 Werilog
1 werilog Header (2
7 Ega top (top ) (&)
' mgtEngine - motTop (motTopd (210
' TTEngQine - Top (fiTopog (1)

' cpuEngine - orl200 _top dorlZ 00 _bbod
CwhArbEngine - wh_conmax_top fwh_conmax_top.od

1]

() &) (€ (€
) (5 (3 @ &

(8 LshEnpina eklf tam skt bbb s
W8 shEn & Source Mode Properties. . Ctri+E
— @ shared_vil [y Copy Text CHri+C
-
“ _r'tIRam i @ Open File Al+0
— w8 jla {mgtTol
— B jcon (mot] Update File Alt+U

@@ Constraints (1 @ Copy File Into Project
Copy &l Files Into Project AR+l

| | Rernowe File frorm Project... Delete
Hierarchy Libraris Enable Fil& Alt+Equals
& Sources | Dizakle File Alt+Minus

Figure 20: Remove Black Box Module usbf _bb.v

8. Atthetop of the Sourceswindow, click the Add Sourcesicon ( Cﬂ").
9. From the Add Sourceswizard, select Add or Create Design Sources.
10. Click Next.
11. Click Add Directories.
12. Browseto:
/Sources/hdl/
13. Select the usbf directory to add the completed sources for the usbEngine instance.
14. Click Select.
15. Verify the directory to be added.
16. Click Finish.
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Synthesizing and Implementing usbEngine

To synthesize and implement usbEngine:
1. IntheFlow Navigator, click RTL Design to open the RTL Design view.
2. Verify that thetwo usbEngine instances are no longer black boxes.

When the RTL Design view isreloaded or reopened, a message declares Undefined M odules Found.
The message now refersonly to the cpuEngine module (or1200_top). This module remains a black
box.

Click OK.
In the Flow Navigator, click the Synthesis or Implement button pull-down menu.

Select Specify Partitions.

o g b~ W

From the Synthesis tab, verify that:
e Topissettolmport.
e All other partitions are set to Implement.

Thereisno other datato import besidesthe top-level synthesisresults. Top isthe only partition that
has been promoted.

If Top isnot set to import for synthesis, either of the following might have occurred:
e Top wasnot promoted correctly.

e Automatically Manage Partition Action and Import Location was not checked in the Promote
Partition dialog box.

If Top was not correctly promoted, it cannot be imported now.
7. Click the Implementation tab to verify that all partitions are set to Implement.
8. Click OK to exit the Specify Partitions dialog box.

Optional Steps

You can skip the next two stepsto save time. Instead of running synthesis and implementation, open the
completed project at:

<Extract_Dir>/Projects/project_TM_usbEngine_completed
1. IntheFlow Navigator, click Implement to synthesize and implement the design.
A message reportsthat synthesisis out-of-date.

2. Click Yestolaunch synthesis prior to implementation.

Verifying and Promoting Results of usbEngine

To verify and promote results of usbEngine:
1. Openthelmplemented Design view.

If you ran synthesis and implementation, the Implementation Completed dialog box displayswhen
implementation completes.

2. Inthelmplemented Completed dialog box, select Open Implemented Design.
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3. Click OK.

If you skipped running implementation and opened the project TM _usbEngine_completed design,
or if the Implemented Completed dialog box did not open in the Flow Navigator, click Implemented
Design.

4. Thelmplemented Design view showsthat:
e The Pblocks for usbhEngine0 and usbEnginel arerelatively full.
e The Pblock for the cpuEngineinstanceisrelatively empty.

Because the cpuEngine instance was a black box, it is expected to be empty. However, some logic can
be seen in thisregion. The logic from the top level partition was not restricted from being placed
inside the cpuEngine Pblock.

You can usethe Highlight Primitivestool to create a highlighted view.

Metlist - 0O0g I Project Summary % & Device
= H[E] 3]
E1op = 1
G~ (= Nets (1027) * = I il
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@~ [G] fitEngine (T o) v = : iﬁ 1]
@= [G] mgtEngine (mgtTop) ’[‘b = = HE
© ushEngined (ushEngine#ushf_to pors = SIS
o= usbEnginel (ushEngine 1#ushi_toy | &Y T = SIS
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Figure 21: Implemented Design View of the usbEngine Project

5. Toverify that timing has been met, review any of the following:
e TheTiming Scorein the Design Runsview
e Thedetails of the Timing Results window
e TheTiming Scorein the Project Summary window

6. IntheFlow Navigator, click Promote Partition to promote the successful synthesis and
implementation results.

7. 1fthe RTL Design view isnot opened, you are prompted to open it. Click OK.

8. Select only the usbEngine0 and usbEnginel instancesin both the synthesis and implementation
runs.
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9. Set the Promote directories.

e synth_1: <Extract_Dir>/Promote/usbEngine/synth_1

e impl_1: <Extract_Dir>/Promote/usbEngine/impl_1

10. Uncheck Automatically M anage Partition Action and Import Location.

Select Partitions to promote

Please select entire runs ar specific partitions to be promoted. This copies
© the partitions in implemented run to the specified promote directony. After
promating runs, you can import the parititions into runs.

Pratnote Partitions

|Description |

synth 1 (Tutorial/PromotefusbEngine synth_1 | I:JH |

54 g
2 =
Run | Directory
0 top
[ cpuEngine

04 ushEngineQ
L[ usbEnginel

impl_1 || _TutorialfPromotefushEngine fimpl_1 | |:J||

[ top

[ cpuEngine
04 usbEngined
[ uskEnginel

Select Implemented H Clear Al ]

[ Automatically manage Partition action and import location

|| [s['3 ||| Cancel ]

Figure 22: Promote Settings for usbEngine0 and usbEnginel

11. Click OK to promote the usbEngine0 and usbEnginel partitions.
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Step 7: Running the Assembly as Team Leader

In the previous steps, each team member synthesized, implemented, and promoted a version of their
block. The team leader can now assemble the design. The team leader:

e Reopenstheteam leader project.

e Setsup the partitionsfor import.

Setting Up the Team Leader Project To Do an Assembly Run

To set up the team leader project to do an assembly run:

1. Reopen the following project:
<Extract _Dir>/Projects/project_TL

Thisistheoriginal project. It already contains:
e Thedefined team member partitions

e The successful synthesis results of Top

e ThePblocks for the team member blocks

2. Updatethe project to define the team member blocks aslogic instead of black boxes. To do this, add
the successful synthesis results (NGC) from each team member’s promoted synthesisrun.

From the Project Manager, click Add Sources.
Select Add or Create Design Sources.

Click Next.

Select Add Files.

N o g bk~ w

Add thefollowing files:

e <Extract Dir>/Promote/usbEngine/synth_1/usbEngine0Q#usbf_top.ngc
e <Extract Dir>/Promote/usbEngine/synth_1/usbEnginel#usbf_top.ngc
e <Extract Dir>/Promote/cpuEngine/synth_1/cpuEngine#or1200_top.ngc
8. Click Finish.
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Add Sources

Add or Create Design Sources
Specify HOL and netlist files, or directories containing HOL and netlist files, to add to wour project. @ﬂ
Create a new source file on disk and add it to wour project.
[1d  [nNarme [Lirary [ Location
1 ushEngined#ushi_top. ngc MNiA JprojfUBM jworkapaces fwoodsd fHDSTD v /P lanahead
2 ushEngine 1#ushf_top.ngc MNiA JprojfUBM jworkspaces fwoodsd fHDSTD v /P lanahead
5] CpuEngine#arl2 00 _top.nge  MNjA JprojfUBM jworkapaces fwoodsd fHDSTD v /P lanahead
X
Ed
L¢]
1] ] [ =]
Add Files. .. ‘ | Add Directories... ‘ | LCreate Fila...
[#] can and Add RTL Include Files inta Project
[ Copey sources into Project
[ Add Sources from Subdirectaries
| < Back H Mext = ” Finish ] | Cancel

Figure 23: Add Post Synthesis Results for Team Member Partitions

In the Flow Navigator, click Netlist Design to open the Netlist Design view.

All partitions are now defined for this project. It is not necessary to rerun synthesis. The latest
synthesisresults of all team members (including the team leader) are used for this assembly run.

nethist_1

Netlist Design

Metlist

= >[E]

s top

| Nets (1027

rirnitives (156

CpuEngine (cpuEnginE#nrlzoo_@
TfHEngine (T oo}

(@_ustngineD {usbEngine0Fusbi _TopTs,
ustnginel {ushEngine L#usbf_tap,/
whArbEngine (wh_conmax_fop)

& Sources . ] Metlist

& Timing Constraints (UCF)

Figure 24: Netlist Design With All Partitions Defined, and No Black Boxes
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Updating Partition Settings and Running the Assembly

To update partition settings and run the assembly:
1. Inthe Flow Navigator, click the Implement pull-down menu.
2. Select Specify Partitions to access the Implementation Partition settings.
3. Leavethe Top partition action as Implement.
4. Changethefollowing remaining partition actionsto Import:
e CpuEngine
e usbEngineO
e usbEnginel

5. Changethe Import from field to the location to which the team members promoted the
implementation results.

e CpuEngine: <Extract Dir>/Promote/cpuEngine/impl_1
e usbEngineO: <Extract_Dir>/Promote/usbEngine/impl_1
e usbEnginel: <Extract_Dir>/Promote/usbEngine/impl_1

Because both usbEngine instances were implemented together and promoted together, the Import
From location is also the same.

Specify Parititions
e Specify whether partitions will be imported or implemented
Synthesis Implementation

Narme | action [Import from [ Preservatior]
0 top | Implement [=] Msa

&+ ushEngineo Import [+][ad_Tutorial_13.2 jPromatejusbEngine/impl_1] [ -] Routing [
&+ ushEngine 1 Import |EJ| ad_Tutorial_13.2 jPromote/ushEnginefimpl_1 | I:J Routing EJ
&+ cpuEngine Impart [=][ad_Tutorial_13.2/Promote/cpuEngine/impl_1][ -] Routing [~]

|| Gk |] | Cancel

Figure 25: Partition Settings for Assembly Run

6. Click OK.
7. Click OK on the Reset out-of-date run dialog to reset impl_1.

You do not need to run the next step in which you run implementation. To save time, open the
completed project at:

<Extract_Dir>/Projects/project_TL_assembled

7. Optional. Click Implement in the Flow Navigator to launch implementation and assemble the full
design.

Team Design Tutorial www.xilinx.com 31
UGB839 (v 13.3) October 19, 2011


http://www.xilinx.com/

i. XILlNX Step 7: Running the Assembly as Team Leader

Verifying and Promoting Assembly Results

In thisdesign:

e Each team member block islogically isolated from other team member blocks.
e All theboundaries are registered.

e Theplacement of each team member block was sufficient the first time through.

For more complex designs, this assembly run may be the first of many. The process described in this
tutorial may be repeated as necessary.

Each team member project can now start to import other team member blocks from this promoted
assembly run. This helpsinterface timing to converge early in the design cycle, instead of leaving other
team member blocks as black boxes and discovering interface timing issues at the end of the design.

To verify and promote the assembly results:

1. Openthelmplemented Design view.

2. IntheImplemented Completed dialog box, select Open Implemented Design.
3. Click OK.

If you skipped running implementation and opened the project_TL_assembled design, or if the
Implemented Completed dialog box did not open, in the Flow Navigator, click Implemented Design.

When the Implemented Design view opens, you can see the entire design. The figure below (Implemented
Design View of the Assembled Design) shows an example of this placement. The figure uses the highlight
colors shown in the following table.

tem Highlight Colors
usbEngine red

blue
logic belonging to the Top partition yellow
cpuEngine green

You can usethe Highlight Primitivestool to create this highlighted view.
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Figure 26: Implemented Design View of the Assembled Design

Verifying That Timing Has Been Met

To verify that timing has been met, review any of the following:

e TheTiming Scorein the Design Runsview

e Thedetails of the Timing Results window

e TheTiming Scorein the Project Summary window
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Verifying That All Team Member Partitions Were Imported

To verify that all team member partitionswere imported, review the Implemented Partition section of the

Project Summary view.

|:| Implemented Partitions

top cpuEngine
Type: Mormal Type: Maormal
state: Implement State: Impart
PAFR Presarvation Lewel  Routing Irnpart Location: e cpuEngine fimpl_ 1
Boundary Optimizatiaon:  Mane PAR Preservation Level:  REouting
Maodified Import Logic: Maone
Boundary Optimization:  Mone
usbEnginen usbEnginel
Type: Mormal Type: Maormal
State: Impart State: Impart
Import Location; efusbEnginefimpl_1 Import Location: efushEnginefimpl_1
FaF Preservation Level:  Rauting PaR Preservation Level:  Radting
Modified Import Logic Maone Modified Import Logic:. Mone
Boundary Optimizatiaon:  Mane Boundary Optimization:  Mone

Figure 27: Partition Summary Section of Project Summary

Promoting Successful Synthesis and Implementation Results

Modifications to the design may require some or all of thisflow to be repeated. Using these successful
assembly resultsin futureiterations may be beneficial. To promote the successful synthesis and

implementation results:

1. IntheFlow Navigator, click Promote Partition.

2. Ifthe RTL Design view isnot opened, you are prompted to open it. Click OK.

3. Select all partitionsin both the synthesis and implementation to be promoted.

Because the placement of the Top partition meets all interface timing, each team member can now
begin to import Top, aswell as other team member partitionsto maintain thisinterface timing in all

future iterations.

4, SetthePromote directories:

e synth_1: <Extract_Dir>/Promote/TL/synth_1

e impl_1:

<Extract_Dir>/Promote/TL/impl_1

For thistutorial, the synthesis results for the team leader have not changed from the last time they

*»

were promoted. However, the team leader might develop additional logicin thetop level design in
parallel with the other team members. In this case, promoting synthesis and implementation results
at this stage ensuresthat all team members are working on the latest code.

5. Uncheck Automatically M anage Partition Action and Import Location.

Disabling Automatically M anage Partition Action and Import Location prevents the software from
automatically changing the import locations of the team member partitionsto the location to which
they were just promoted (Promote/TL).
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Conclusion

Instead, the software maintains the locations defined in the previous steps. This simplifiesrunning
the assembly step in future iterations.

Promote Partitions

Flease select entire runs ar specific partitions ta be promoted. This copies
the partitions in implemented run ta the specified promaote directorny, After
promoting runs, sou can import the parititions into runs.

Select Partitions to promotea

Fun | Directary | Description |
syhth_1 ||Ahead_Tutorial,fPrc:mme,fTL,fswth_1 | I:]H |
D top

[ cpuEngine

[ LshEngined

[ ushEnginel

impl_1  [nAhead_Tutorial/PromotesTLjimpl 1] [ -]
04 top

&4 cpuEngine

b ushEngined

[ ushEnginel

select Implemeanted H Clear Al ]

[] Automatically manage Parition action and import [ocation

| o], H Cancel J

Figure 28: Promote Settings for Assembled Design

6. Click OK.

Conclusion

In thistutorial, you did the following:

e Used partitions and the Team Design methodology to synthesize and implement a design in multiple
parts.

e Assembled the full design.
e Synthesized and implemented blocks as black boxes.
e Promoted successfully synthesized and implemented partitionsto a central repository.

e Created PlanAhead projects for each team member.
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