Vivado-Instalacija programa

Instalacija je dostupna za slobodno preuzimanje sa
sledeceg linka:
https://www.xilinx.com/support/download.html

Napomena:
Vivado ne podrzava 32-bitne procesore.


https://www.xilinx.com/support/download.html

& Xilinx Unified Installer 2020.2: Windows Self Extracting Web Installer (EXE - 248.44
MB)
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Bira se Vivado

Select Product to Install

Select a product to continue installatian. You will be able to customize the content in the nest

5 Vitis

Installs Vitis Core Development kit for embedded software and application acceleration development on Xilirn platforms. Witis
installation inciudes Vivado Design Suite

~) Mivadc

Includac the full complemont af Vivadoe Docign Suito toolc for decign, including C-bacod docgn with vivado High-Lovel Synthiocic,
Implementation. verification and dewice programming. Complete device support, cable driver, and Document Nawigator included.

on-Fremises Install for Cloud Deploymen:s
Install on-pramises varsion of tools for cloud ceployments.

oot Gen
Installs Bootgen for creating bootable images targeting Xline SoCs and FP&EAS,

Lab Edition

Inetallz only the Xiinx vivado Lab Edition. This cstandalone product indudes the Vivado Device Programmar and Vivado Legic Analzar
tools.

Hardware Server
Inetalls hardwars sarvar and [TAG eahls drivars far ramats debugging

Focumantaton Navigator (Stamndalzxna)

Ylirx Decumentation Mavigator (DecMav) prevdes access to Xilmx technic sl decumentation both on the Web and on the Desktop,
Thiz iz & standalene inatallation witheut Vivads Design Sulte.
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U podrazumevanoj instalaciji Vivado IDE-a nema
podrske za PINQ ploce.
Link za preuzimanje datoteka za PINQ plocu:
https://vvv.tul.com.tv/productspink-z2.html


https://vvv.tul.com.tv/productspink-z2.html
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Preuzete datoteke za plocu, kopiraju se na:

<Xilinx installation directory>\Vivado\<version>\data\
boards\board_files




t & » ThisPC > HDD(E) » Xilinx > Vivado * 20191 * data * boards * board files

a &

Name

© kou1500
 li-imy2 74-mipi
! picomS05

 pm2

L spi0t
L v
L veld
L veul0d
& vl
L veulid

ol

Date modified
09/11/2020 12:50 am

09/11/2020 1232 am
09/1172020 12241 am
09/11/2020 209 am
09/11/2020 1254 am
09/11/2020 1:15 am
09/11/2020 1:15 am
097112020 1235 am
09/11/2020 1235 am
09/11/2020 128 am

Type
File folder

File folder
File folder
File foldar
File folder
File folder
File folder
File folder
File folder
File folder



Pokretanje programa

* Windows, dupli klik na ikonu
* Linux, Ubuntu 20.04
Kao0 super user:

source settings64.sh
vivado



/' Vivado 2020.2 - &
Eie  Flow Tools Window Help O OuickAccess

VIVADO? £ XILINX

HLx Editions

Recent Projects
| project_1

C:fUsers/Praksa 2project_1

project_2

| CifUszrs/Praksa 2hutton_led/projec 2




Create Project

4. Vivade 2020.2 - a
File Flow Toole \Window  Help ;Q‘Ouiuhcness

VIVADO & XILINX

HLr Editions

Recent Projects.
project_1

C:fUsers/Praksa Xproject 1

project 2

| CfUsers/Praksa Zhunton_ledfproject_2




#  Mew Project

VlVADO‘ Create a New Vivado Project

MLx EdSons This wizard will guide you through the creation of a new project.

Tao create a Vivado project you will need 1o provide a name and a location for your project files. Mext, you

will specify the type of flow you'll be woramg withe Finally, wou will specfy your project sources and choose
a default par

& XILINX

Back




#  Mew Project

Project Name

Enter a name for your project and specify a directorny where the project data files will be stored.

Project name: Immzzr-n.mrlal

Project |ocation: | ELXilinsfrepos
] Create project subdirectony

Progect will be created at EXXilingfrepos/pyngzZ-tutonal




#  Mew Project

Project Mame

Enter a name for yvour project and specify a directony where the project data files will be storad.

Froject name: Ip]rnqr_zv'n.rtﬂ rlai

Project [ocatwon: | EL2lingfrepos

] Create project sulbdirectory

Progect will be created at E/Xilimcfrepos/pyngzZ-tetonal




o

Mew Project

Default Part
Choose a default Xilink part or board for youwr projeci

Reeset Al Falters

Verddor: | Al - Mame: Al

Searchc | 44 o

Diispalay Mame
Adpha -Data ADM-PCOIE-TW3

ZedBoard Lyng Evaluation and Development Kit
Acid Daughter Card Connections

P
Kintex-Ultrascale Alphadata board ’

o zz -

Artine-7 AICTO1 Ewaluation Platform : ::“_ !

<

=h

< Back

I Update Board Bepositlones

~r Boand Rew:

File Wersiomn

alpha-data, com 1.1

alpha-data, com 1.0

em.avnet.com 1.4

ful. comuter 1.0
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# project_1 - [C/Users/Praksa 2/project_1/project_1xpr] - Vivado 2020.2

- :

Eile Edit Flow  Tools Reports  Window Layout ¥iew Help Q- Quick Access Synthesis and Implementation Out-of-date  details
[, >, WO X 2 Default Layout
Flow Navigator 8 "5 PROJECT MANAGER - project_1 ?
~ PROJECT MANAGER
Sources ? 00O X Project Summary ? 00>
£} Settings
o =z =2 + o Overview | Dashboard
Add Sources
w Design Sources (1)
Language Templates @ = top (top ) Settings  Edit
4 IP Catalog > = Constraints (1) e — project 1
» [& Simulation Sources (1) Project location: C:MUsersiPraksa 2/project_1
v IPINTEGRATOR 2 [ Utility Sources Product family Zyng-7000
Create Block Design Project part: pyng-z2 (xc7z020clg400-1)
Open Block Design loplctuleinzme: top
Targetlanguage: Verilog
Generate Block Desion simulator language:  Mixed
Y SIMULATION | e e e e o e e e oo
. i Hierarchy  Libraries  Compile Order Board Part
Run Simulation
Display name: pyng-z2
Properties ? 00 X
w RTLAMALYSIS Board part name: tul.comitw:pyng-z2-part0:1.0
> Open Elaborated Design bl ETERIEIERTE L
Connectors: No connections
v SYNTHESIS Repository path: D:Xilinx/Vivado/2020.2/data/boards/board_files
URL: hittp:fiwww tul.comtw
Run Synthesi
P Run Synthesis Board overview. pyng-z2
» Open Synthesized Design
Select an object to see properties
Synthesis Implementation Summary | Route Status
v IMPLEMENTATION
» RunImplementation Status £ Complete Status: £ Complete
. - : < -
> Open Implemented Dasign Messages: No errors or warnings Messages: 3warnings
Part: xc7z020clg400-1 Part: xc7z020clg400-1
v PROGRAM AND DEBUG
TclConsole | Messages | Log | Reports | Design Runs % ? _0OCL
Vi Generate Bitstream
a = £ + %
» Open Hardware Manager
Mame Constraints ~ Status WHS  THNS WHS THS TPWS Total Power Failed Routes LUT FF  BRAM URAM DSP  Start Elapsed Run Strategy Report Strategy



Kreiranje modula

Na ,,Sources* kliknite desnim tasterom misa
na ,,Design Sources®,
zatim kliknite na ,,Add sources*.



@ = » B B X » B ® F &

PROJECT MANAGER
@ Settings

Al Sountes

Language Tempiates
Q # Cataleg

IP INTEGRATCR
Creahe Bladk Debagn
Dpén ok Dibags

i el ETE B WK (SN

B, i et i

RTL AMALYSES
¥ Dipen Haborsted Degign

A |
PROJECT MANAGER - pynaz) tutorial
Sources .00 X Proyect Summary
alzlel+ @ o Owerview  [pormosss
Design Sasnas
j Settings 0
Simvalal voerar chy Update ’ Propct b i
" . Broject location: E:/Xilinic/repos/pynazl-ttarial
Usiity § 1P bheerai Py i - i
Project part pyng-22 (ecT2020CkgH00- 1)
Edit Simulation Sets_ e Largat Lasguiage Viesiog
Basrd Part
Sebact an obeec 10 e propertie mm mﬂ
Boarg part name  IALCOM.wpyna-Z2panien 0
Brarpl vommnmn in




Biramo ,,Add or create design sources

i klik ,,Next* .

Add Sources
p d Sources
V|\/ADO This guide: t t f adding and ting for your project
Add o te constraint
Add ed
Add or create simulation sour

& XILINX



,,Create File“

‘
Ebe Est Flow Tools Reports  Windaow Layout ¥iew  Help HlCkACCoaE Ready
=, R e » Detault Layout -
Flow Navigal ? PROJECT MANAGER - led_button ? X
~ PROJECT MANAGER
Sourcas 2 button_lad.y 2
£ Sathngs
Q| =|@®  + & CifUsersPraksa 2ibution_ledied buttan. sresisources ledy
Add Sources
iy Ssimaaity a X B mIX 4 |9 »
Language Templates @ - button_jea -
TF P Catalog > Constraints P
s 0 Simulation Saurces (1
~ IF INTEGRATOR > sim_1(1 Add or Create Design Sources
Create Block Design * = Uty Sources Spaciy HOL, netist, Block Dasign, and IF filas, or directanies containing thosa file typa:s to 300 to your project Creste a new Eounce ke on [
desk and add it o your project.
Senerats Block Desl
+
#' Create Source File > |
 SIMULATION . { |
Run Simulation L tlin tehuskimatiedald Create a new source file and add it
project [
Sourca Fila Propartias
~ RIL ANALY SIS
5 Open Elaborsted Dasign @ bulton_ledy Elistypa: & verllag -
& Enatled File name.
o EVRITHESS 0 o o
Lacation: C:UsersPraksa 2buttan_ledii Filg location: | & =Local to Project-
B Run Synthesis |
> Open Synthes Design l
Library. wil_detauitin | !
¥ IMPLEMENTATION Size: 0.5 KB
B Run Implementation Modified: Today at08-49:01 AM
> n Implemented Desigr £ | A
Genaral  Froperias
>
¥ PROGRAM AND DEBUG = 2) ~ Back | i Cancs

B Generate Bistream

a z|s + | %
> Open Hardware Manager
Mame Conglraintz  Status WNS  THNS WHS THS TPWS  Tolal Power FailedRoutes LUT FF DRAM  URAM  DSP Starl  Clapsed Run Strategy Regon Strategy
=rnth_1 consire_1 Mot started iwvado Sy nthesis Defaulls (Vivado Synthesis 2020) Wivado thesis Defaull Repons (Vivado Synthesi
Imgi_1  constrs_1 Mot startes ado Implamentation Dafaults (Vivado Implamentation 2020)  Wivada Implementstion Dafault Reports (Vivado Imj
< >

Spacity andlor craat

@ filas 10 add 1o the projact




File Edit Flow Tools Repors Window Layout View  Help Y- Quick Acc
& B > ¥
Flow Navigator = == PROJECT MANAGER - led_button
~ PROJECT MANAGER
Sources ? 00 X Project Summary
£} Settings
Q T = 4 Updating © £ Overview | Dashboard
Add Sources
> Design Sources (1)
Language Templates > Constraints settings  Edit
*F IP Catalog w Simulation Sources (1) Project name: led_button
2 sim 1 () Project lacation: C:/UsersiPraksa 2/button_lediled_button
~ IPINTEGRATOR » = Utility Sources Product family: 2Zyng-7000
Create Block Design 4 Define Module x
Open Blo
Define a module and specify VO Ports to add to your source file.
Generate Bloc For each port specified:
MSB and LSB values will be ignored unless its Bus column is checked. '
Ports with blank names will not be written
v SIMULATION --
Hierarchy | Libraries  Compile Order
Run Simulation
Module Definition
v RTL ANALYSIS Constraint Set Properties Module name: |but[un_|ed
) constrs_1
> Open Elaborated Design 10 Port Definitions
Default directory: C:/UsersiPraksa 2/button_ledled_button/led_bu +
~ SYNTHESIS
File count: 0 i
b Run Synthesis Port Name F)\redlun Elis MSB  LSB
Format XDC input v~ [
> Open Synthesiz sign
Target constraint file:
v IMPLEMEMTATION
P Run Implementation ‘::?::‘
> OpenImplemented Design Q =
General Properties Part: xc7z020clgd00-1
~ PROGRAM AND DEBUG
Console | Messages | Log DesignRuns  x
¥ Generate Bitstream
a = =2 + %
» Open Hardware Manager
MName Constraints ~ Status WNS  TMS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP  Stat  Elapsed
~ [ synth_1 constrs_1 Mot started
impl_1  constrs_1 Mot started
<

Implementation

Status:
Messages:
Part:

Run Strategy

Vivado Synthesis Defaults (Vivado Synthesis 2020)

Vivade Implementation Defaults (Vivade Implementation 2020)

Ready

Default Layout A

Mot started
N errors or wamings
xc7z020c1g400-1

Report Strategy
Vivado Synthesis Default Reports (Vivado Synthes

Vivado Implementation Default Reports (Vivado Imy




PROJECT MANAGER - led_button ?
Sources ? 00 X Project Summary x | button_led.v  x button_led_constraints.xdc x ?20¢C
Q E e + 0 'ﬂ‘ C:/Users/Praksa 2/button_led/led_button/led_button.sresfsources 1inew/button_ledyv X
e Design Sources (1) X El i'_'l X ” m Ie} 'ﬂ
@ - button_led (button_led.v)
P
e Constraints (1)
e constrs_1 (1)
I button_led_constraints xdc
> Simulation Sources (1)
> Utility Sources
Hierarchy Libraries Compile Order
Source File Properties ? 00 X
@ button_ledy - -3
el
Enabled 23 Z) module button_led(input button(, input buttonl, input button2, input button3,
. ledd, ledl, led2, led3 );
Location: C:/Users/Praksa 2/button_ledfled_button/led_button.srcs/sources_1in : ouTpuE 1= ouTpuE 1= ouTpuE 1= ouTpuE 1= !
Type: Verilog |z| | assign led0 = button0;
E a3sign ledl = buttonl;
Library: «il_defaultlib Iz‘ . a&ssign led2 = buttonl;
| assign led3 = button3;
Size: 0.7 KB .
Modified: Today at 11:08:43 AM o s r}_] endmodule
. > 33 !
General = Properties ' ¥
E < >
TclConsole | Messages | Log | Reports | Design Runs  x ? —0OC
Qa = = + %
Mame Constraints  Status WHNS  TNS WHS THS TPWS  Total Power Failed Routes LUT FF  BRAM URAM DSP  Start Elapsed Run Strategy Report Strategy



File  Edit Flow Tools Reports Window  Layout View  Help Cluick A Synthesis Complete  «/
= B F‘ L - T x Default Layout ~
Flow Navigator 5 PROJECT MANAGER - led_button ? X
~ PROJECT MANAGER
Sources ? 00O X ct Summary » | button_led.v ¥ 200
£} Settings
Q = s 4+ o CrlUsers/Praksa 2/button_led/led_button/led_button sres/sources_1inewibutton_ledy x
Add Sources
~ Design Sources (1
Language Templates . Q - B B X / E Q o
@ = button_led (button_led .y . n
s . = R
" IP Catalog > Constraints 4 Add Sources x
[ Simulation Sources (1
~ IPINTEGRATOR e sim_1 (1 Add Sources
; @ = button_led (button_led V‘VADO
Create Block Design = =
5 Utilty Sources L Editions This guides you through the process of adding and creating sources for your project
Open Block Design
®) Add or create constraints
Add or create design sources
~ SIMULATION > Add or create simulation sources
. Hierarchy Libraries Compile Order
Run Simulation
Constraint Set Properties
~ RTLAMNALYSIS
> Open Elaborated Design consirs_1
Default directory: C:/Users/iPraksa 2/button_|
¥ BYNTHESIS
File count: 0
P Run Synthesis
Format Xpo
> ntf
Target constraint file
~ IMPLEMENTATION
Run Implementation v
& XILINX
Open I Jesian < 3
> Openlmg D !
General ~ Properties >
~ PROGRAM AND DEBUG ~ g
Tcl Console Messages Log Reports ?2 00
ate Bitstream
Q = = + %
> OpenHardware Manager
MName Constraints  Status WNS THS WHS THS TPWS TotalPower FailedRoutes LUT FF  BRAM URAM DSP Stat  Elapsed Run Strategy Report Strategy
w o synth_1 constrs_1 synth_design Complete! 00 0.0 0 0 4/19/2 00:00:58  Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivade Synthesis Default Reports (Vi
impl_1 constrs_1 Mot started Vivado Implementation Defaults (Vivado Implementation 2020)  Vivado Implementation Default Repol
< bd

Specify and/or create source filesto add to the project




U ,,Add sources® biramo ,,Add or create constraints“ i klinknemo , Next*

[
File Edit Flow  Tools Reports  Window Layout  View  Help Quic
g >, e *
Flow Navigator PROJECT MANAGER - led_button
~ PROJECT MANAGER
Sources
£+ Settings
a = = +

Add Sources
Language Templates

¥ IP Catalog

~ IPINTEGRATOR

Create Block Design

~ SIMULATION

Run Simulation

~ RTLAMNALYSIS

> Open Elaborated Design

~ SYNTHESIS
P Run Synthesis

> Open Syntr

~ IMPLEMENTATION

v Design Sources (1
@ = button_led (bution_|ed.y
» ' Constraints
~ = Simulation Sources (1
v sim_1(1
@ . butten_led (ution_|
> Utility Sources

Hierarchy Libraries Compile Order

‘Constraint Set Properties

constrs_1

Default directory. Ci/Users/Praksa 2/button_|
File count 0
Format xDC

Target constraint file

? -00C X

]

Add or Create Constraints

Summary % button_ledy

C:/Users/Praksa 2/button_led/led_button/led_button srcs/sources_1/inew/button_led.v

Q -

Specify or create constraint files for physical and timing constraint to add to your project.

Specify constraint set

WNS  TNS

Run Implementation

> ¢ g

General  Properties
~ PROGRAM AND DEBUG -~
Tcl Console Messages Log Reports
itstre

Q z 2 + %

> Open Hardware Manager
Name Constraints  Status
~ o syntn_1 constrs_1 synth_design Complete!

impl_1  constrs_1 Mot started

<

Specify and/or create source files to add to the project

WHS

B B X /N B

constrs_1 (aciiue
#  Create Constraints File bd
Create a new constraints file and add itto
your project
File type " xoc ~
File name
File location: e <Local to Project= v
THS TPWS TotalPower FailedRoutes LUT FF  BRAM
0 0 0o

Q

URAM
0

DSP  Start

Elapsed
0 4192 00:00:58

Run Strategy
Vivado Synthesis Defaults (Vivade Synthesis 2020)

Vivado Implementation Defaults (Vivado Implementation 2020)

Synthesis Complete

Default Layout v

~H

Report Strategy
Vivado Synthesis Default Repons (Viv
Vivado Implementation Default Repor

11:11 AM

ENG



# led_button - [C:/Users/Praksa 2/button_led/led_button/led_buttenxpr] - Vivado 2020.2

File

Edit  Flow

B

Tools

Flow Navigator

v PROJECT MANAGER
£ Settings
Add Sources
Language Templates

IF |P Catalcg

<

IP INTEGRATOR

Create Block Design

Open Bloc

Generate Block D

<

SIMULATION

Run Simulation

<

RTL ANALYSIS

> Open Elaborated Design

<

SYNTHESIS
P Run Synhesis

> Open Syathesized Design

<

IMPLEMENTATION

P Run Implementation

Implemented

Design

<

PROGRAM AND DEBUG

¥ Generate Bitstream

~

Open Hardware Manager

Definisemo pinove

- »

Reports  Window  Layout View  Help Synthesis Out-of-date  details
> E O X ¥ DefaultLayout ~
PROJECT MANAGER - I2d_button ?
Sources ? 00X Project Summary  x | button_led_constraints.xdc  x 0C
a = £ + & C:MUsers/Praksa 2/button_leded_buttan/led_b.tton ; led_ . xde x
« = Design Sources (1 Q - ¥ BB X N B O o
@ = button_led (button
v & Gonstraints (1 2 | set_property -dict [BACKBGE_PIN R14 IOSTANDARD LVCMOS33} [g=t ports [ ledd }I;
~ - constrs_1(1) 3 | set property -dict [PACKRGE_PIN P14 TOSTANDARD LVCMOS33) [get ports [ ledl }]:
I button_led_constraints xdc 4 | set_property -dict {PACKRGE PIN Y16 IOSTANDRRD LVCMOS33} [get_ports [ led2 }]:
5 ¥ CKRG! 14 10¢ NACHO! = :
»  Simulation Sources | ; set_property -dict [BACKRGE PIN 414 TOSTANDARD LVCMOS33] [get_ports { led3 }]
> Utility Sources 7 b .
¢ | set_property -dict [BACKAGE PIN D19 IOSTANDARD LVCMOS33) [get_ports [ buttond ]];
¢ | set property -dict [EACKRGE_PIN 020 IOSTANDRRD LVCMOS33) [get_ports [ buttenl 113
10 | set_property -dict [EACKAGE_FIN L20 IOSTANDARD LVCMOS33) [gst_ports [ buttenZ 117
11| set property -dict {PACKRGE_PIN L19 IOSTANDARD LVCMOS33) [get ports [ button3 117
Hierarchy | Libraries  Compile Order
Constraint Set Properties ? _00CX
constrs_1 - .3
Default directory: C:iUsers/Praksa 2/button_led/led_buttonfed_butian.srcs/constrs_1.
File count 1
Format: pnled
Target constraint file:
< >
General  Properties < 5
nsole | Messages | Log DesignRuns ?_-0C
Q = = %
Name Constraints ~ Status WNS TNE WHS THS TPWS TotalPower FailedRoutes LUT =F BRAWM URAM DSP  Stat Elapsed  Run Strategy Repott Strategy
v & synth_ 1 constrs 1 Synthesis Out-of-date ] 0.0 0 0 41921, 11:08AM  00:00:58 Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Defal
impl_1  constrs_1  Notstarted Vivado Irr Defaults (Vivedo 2020)  Vivada Implementation
<

11:36

Insert XDC



Run

»

Synthesis

Launch Euns

Launch the selected synthesis aor implementation runs.

Launch directary: « =Deafault Launch Directory =

Options
'® Launch runs on local host:

) Generate scripts only

| | Dont show tris dialog again

Mumber of jobs: 1

Cancel




Run Implementation

Symnthesis Completed

o Synthesis successtully completed.

Pext
@ Eun Implementation
) Open Synthesized Design
J) Wiew Reports

) Don't show this dialog again

[ cance




Generisanje Bitstream 1 programirajte
FPGA

Bitstream Generation Completed >

o Bitstream Generation successfully completed.

Mext

View Reports
@ Open Hardware Manager
Generate Memory Configuration File

Don’t show this dialog again

[ e




Open target, zatim Auto Connect

‘ HARDWARE MANAGER - unconnected
@ No hardware target is open. Open target

£ Auto Connect
Hardware asicLED(

o Xl

Open New Target... )]



HARDWARE MANAGER - localhost/xalimx_tct/Xilinx/1234-tul A

© No hardware target is open. Open target

Hardware

Status
Connected
B = xalime tof/Xilinmg1234-tul? Closed

Properties ? - 0O 0O X



HARDWARE MAMNAGER - localhostxilinx_tcfixilinx/1 23 4-tulA

P There are no debug cores. Pragram device Refresh device

Hardware == _ [ L[4
- ] - — : = 3

localhast (1) Connected

~ e xilink__tocfilinx/ 1 2234-tulA (2) Cpen
{f=F arm_dap_ 0 (0] I,
~ {=F xcF¥z020_1 (1) Mot programmed

= XADC (Systerm M onitor)




#  Program Device

Select 3 bitstream programming file and download it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream '
programming file.

Bitstream file: Praksa F'Jbuﬂnn_lemled_huttnn!led_huttun.runs.fimpl_ﬂbuttnn_led.biﬂ

Debug probesfile:

Enable end of startup check

Cancel




Program moze da se testiral
Klik na taster, ukljucuje se LED!



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

