TCE Tour: Screencast

»These are accompanying slides for a set of TCE screencast
clips available at
http://tce.cs.tut.fi/index.php/home/screencasts

»The set of videos goes through the most important tools in
TCE by means of a simple CRC example application

» Starts from C, ends with a TTA+program running on an FPGA
board
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Intro and Exploration (about 7 minutes)

» Start with the application code in C
»minimal.adf is shipped in TCE:

= a minimal set of resources in TTAs supported by the tcecc compiler

»reflect.vhdl is a VHDL implementation of a custom operation
which will be added later to the design
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Intro and Exploration

»Open the minimal.adf to the Processor Design GUI
* “prode minimal.adf &”
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Intro and Exploration

»The main.c has a simple string “TCE rocks!” for which we are
going to compute the CRC
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Intro and Exploration

»>Let's see how well the CRC code runs with the smallest
supported TTA
= Compile the code to the TTA with the retargetable tcecc compiler

» | oad the processor architecture description and the compiled program to
the Processor Simulator GUI (Proxim)
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Intro and Exploration

»Proxim's main window displays the disassembly of the TTA
program

» The minimal.adf has only one bus, thus the moves cannot be
parallelized
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Intro and Exploration

»Proxim's machine window:
= Visualizes the TTA processor when running the given program

= Single stepping the assembly code highlights the transport paths in the
processor accessed by the moves in the current instruction

= Allows inspecting the values in programmer-visible registers of the TTA
such as FU ports, the utilization of the components (color coding), etc.

= Most importantly for this case, the simulator displays the total cycle count
6109 (number of TTA instructions executed)

= Also statistics for the different operations executed, registers used etc. can
be produced to guide manual exploration of the architecture

* ‘“info proc stats”
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Intro and Exploration

»The minimal.adf has only 5 registers, the CRC algorithm can
use more as we saw from the stats

»Let's add some more registers using the Processor Designer
(ProDe)

" |n this case we double the number to 10 registers

»Recompile the program for the new architecture with 10
registers using tcecc

»This time we'll load the processor+program to the command

line interface of the simulator (ttasim)

* “info proc cycles” works here also and produces the cycle count 3116
which is almost halved from the one we got using a machine with only 5
registers
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Intro and Exploration

»>Next we'll try the Design Space Explorer tool

»The tool is used to launch “explorer plugins” which perform
modifications to the target and measure their effect to
= cycle count
" area estimate
" energy estimate
" |ongest path delay estimate

»The plugins can be fully automated or semi-automated

= Can implement a loop that explores multiple points in the design space or
just generate one new design space point (processor configuration)

»>“explore -g” prints a list of available exploration plugins

" |n this example we use the GrowMachine plugin which adds basic
resources to the machine until the cycle count does not drop anymore
significantly
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Intro and Exploration

»The explorer is used by first adding the software of the
application to a Design Space Database (dsdb)

»Then we launch the explorer plugin which produces one or
more new “configurations” to the DSDB along with their
characteristics data (at least cycle counts)

* Plugins usually have parameters which can also be configured through
explorer

»>In this case 2 new configurations were produced after starting
the GrowMachine from our minimal.adf starting point

» The best cycle count we got using this explorer plugin is 690

> Let's see with ProDe how the generated best architecture
looks like

-
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Intro and Exploration

»As we can see, the GrowMachine plugin has added more
buses and FUs to the machine

= Currently a brute-force approach of incrementing the current resource set
with a constant factor is used

»For example, the machine has 9 buses (instead of 1), many
more function units and additional two register files

$ TAMPERE UNIVERSITY OF TECHNOLOGY
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Profiling and Using a Custom Operation

(about 4 minutes)

»The GrowMachine plugin managed to squeeze the cycle count
down to 690 by just duplicating resources

»\We are not happy with this number yet as we know it can get
much lower when some custom hardware is used

»This video shows how to profile the application and use a
custom operation (special function unit) to accelerate a “hot
spot” in the CRC program
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Profiling and Using a Custom Operation

»First we'll compile the program with procedure inlining disabled
so we get a proper function profile of the program
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Profiling and Using a Custom Operation

»Simulate the program:

= Note that the cycle count has increased due to the disabled inlining to
4917

= Verify the program by dumping the computed CRC number from memory
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Profiling and Using a Custom Operation

»Program profile:
= To find out the “hot spot” in the program, we highlight the top executed
instructions

= We find out the instructions in the _reflect() function are executed very
frequently, thus it's a potential candidate for acceleration with a custom
operation (special function unit)
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Profiling and Using a Custom Operation

»We find out that the reflect function is called through macros
REFLECT DATA and REFLECT REMAINDER in the core
loop of the C code

> The reflect() computes a “bit reflection”
* Reverses bits like a mirror was placed in the middle of the word)
* We see from the macros that it's done only for word sizes 8 and 32 bits
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Profiling and Using a Custom Operation

> The reflect() function is extremely simple and efficient to
implement in hardware (just wiring and shifting if necessary),
but looks like a heavy loop when implemented in C code

> Let's create a custom operation for the REFLECT

= Custom operations added to TCE using a tool called Operation Set Editor
(OSEd)

»>First we add general “static” information about the operation
like its name and the number and type of inputs and outputs

5§ s unst o e
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Operation properties Operation description

Name; |REFLECT

| Reads memory | Writes memory

N | Can trap | Has side effacts
i B | Clocked
Y
[ - Affected by Operation inputs
- X
‘-t-'\" R operation operand type
By v
W= 1 UlntWord
<« N
ADDSUER | w Add Add..
Affects Operation outputs
— operation operand type
2 Ulntword
= ADDSUB | v Add
Fi e
Operation behavior module not defined. Open b Open DAG oK ogancel




Profiling and Using a Custom Operation

»The let's add a simulation behavior description for the
operation

»We can copy the original C code to the simulation behavior
definition, just define:
* Reads from operation inputs (UINT(1), UINT(2)) to variables in the C code
= Write result to the operation output (I0(3))

»The simulation behavior is loaded runtime to the processor

simulator

" |t's a “plugin” module which needs to be compiled
= Build it with OSEd

* Test that the simulation behavior definition works using the operation
behavior simulator

$ TAMPERE UNIVERSITY OF TECHNOLOGY
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Adding SFU to the Machine and Using it in

C Code (1.5 minutes)

»Now that we have defined a new custom operation to the TCE,
we can use it in our TTA in a special function unit and execute
it from our C code

»Add the custom operation to a new function unit in the TTA
with the Processor Designer tool
= Add a function unit
= Add ports to the function unit
= Add the operation to the function unit
= Edit the operations port bindings, pipeline resource usage, and latency

»>In this case we are certain that the REFLECT operation can be
done in 2 cycles in hardware

= Probably 1 cycle would be enough due to the operation's simplicity, but we
“play it safe”
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Adding SFU to the Machine and Using it in

C Code (1.5 minutes)

»Now the architecture supports the REFLECT custom operation
with the added function unit

»Let's now use the REFLECT operation from our C code to
accelerate the algorithm

»First add:

* #include “tceops.h”
= This brings in the macros that are used to invoke TTA operations manually

»Then call the REFLECT operation through a TCE operation
macro:
= TCE_REFLECT(...);
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Adding SFU to the Machine and Using it in

C Code (1.5 minutes)

»>Finally, recompile the code which now uses the custom
operation, verify that the program still works correctly, and see
its effect to the cycle count using the simulator

= Cycle count now dropped to 403
* By using custom operation we reached a lower cycle count with much less
hardware

»Now we could use explorer to increase the performance

= Current architecture has only one bus
* By increasing concurrency we would reach lower cycle count

$ TAMPERE UNIVERSITY OF TECHNOLOGY
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Adding Implementation of the SFU to the

Hardware Database (50 sec)

»Now we have found a good custom operation to accelerate our
algorithm and used it in our architecture and C code

»In order to generate VHDL for the processor, we still need to
add an implementation of the SFU to a Hardware Database
(HDB)

» Of course, implementing the SFU might take a bit longer than

the 50 sec, thus we use a previously implemented VHDL block
for demonstration purposes :)

»HDBEditor is a GUI for editing HDBs, we use it to add the
implementation to an HDB along with the data needed to
generate a processor

* The names of the input/output ports and the entity name in the VHDL, etc..
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Adding Implementation of the SFU to the

Hardware Database (50 sec)

»Now we have added an implementation of the REFLECT SFU
to a HDB

»Finally we need to connect the architecture of the FU in our
TTA architecture file to this implementation
* Use automated exploration plugin for this

»>In TCE, architecture of the processor components and the
actual implementation are separated

= Architecture components (in ADF files edited with ProDe) are connected to
HDB implementations through an Implementation Definition File (IDF)

= Architecture definition file (ADF), implementation definition file (IDF) and
one or more Hardware Databases (HDB) form a “processor configuration”
that can be outputted as a VHDL implementation
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Generating the Processor (32 sec)

»Now we have all we need to generate the processor
implementation in VHDL

»For this we use the Processor Generator (ProGe) tool which
can be invoked from the command line or from the ProDe GUI
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|| reflectvhdl 1) toplevel.vhdl i |

Ded

* Dezcription

llhrary 1EEE;

use IEEE.
use IEEE.

std_logic_1154.all;
std logic_arith.all;

10
File

Edit

Vi

-

use
use
use
use

work .
work.
wark.
work.

globals.all;
util.all;
imem_mad.all;
toplevel _params.all;

entity toplevel is

of

port (
clk

rstx :
busy :

in std logic;

in
in

std logic;
std logic;

: out std _legic;

imem_addr : out std logic_vector (IMEMADDRWIDTH-1 downto 0);

imem data : in std logic_vector{IMEMWIDTHINMAUS*IMEMMALWIDTH-1 downto O] ;
pc_init ¢ in std _logic wector (IMEMADDRWIDTH-1 downto 0O ;

fu lsu data in : in sijiloqic_v@ctorEfu_lsu_dataw-] downto 0);
fu_lsu_data out : out std logic vector{fu_lsu_dataw-1 downto 0};
fu_lsu_addr : out std_Llogic_vector{fu_lsu_addrw-2-1 downto 0);

fu lsu mem en_x : out std logic vector(® downto
fu_ lsu wr_en_x : out std logic vector (O downto ©);
fu_lsu_wr_mask_x : out std_logic_vector(fu_lsu_dataw-1 downto 0));

imem _en_x

end toplevel;
architecture structural of toplevel 1is

signal inst fetch ra out wire : std logic vector (IMEMADDRWICTH-1 downto ©);

signal inst fetch ra in wire :

std_logic_vector (IMEMADDRWIDTH-1 downto 0O} ;

signal 1inst fetch pc_in wire : std legic vector (IMEMADDRWIDTH-1 downto 0);
signal inst fetch pc load wire : std logic;

signal inst fetch _ra load wire : std logic;

signal inst_fetch_pc_opcode_wire : std_logic_vector (0 downto O);
signal 1nst fetch fetch en wire : std logic;

signal inst fetch glock wire : std logic;

signal inst_fetch fetchblock _wire : std_logic_vector (IMEMWIDTHINMAUS*IMEMMALWICTH- 1 downto ©);
signal fu_ lsu tldata _wire : std logic vector (23 downto 0);

signal fu_lsu_tlload_w1re : std logic;

signal fu_lsu oldata wire : std_logic_vector({31 downto 0};
signal fu_lsu olload wire : std logic;

signal fu_lsu_rldata wire : std logic _vector(21 downto 0);
signal fu_lsu_tlopcode_wire : std_logic_vector (2 downto 0);
signal fu_lsu_glock_wlre : std_logic;

signal fu logic tldata wire : std logic vector(31 downto ©);
signal fu_logic_tlload wire : std Logic;

signal fu_logic oldata wire : std Logic vector(31 downto 0);
signal fu logic olload wire : std logic;

signal fu_logic rldata wire : std logic vector (31 downto 0O);
signal fu_logic tlopcode wire : std logic_vector (1l downto 0};
signal fu_logic_glock_wire : std logic;

__signal fu reflect tldata wire : std logic vector(31 downto 0);

Loadlng file 'fhome/otskifintro/proge- output!vhdlftoplevel wvhdl',..

Ln 1. Coll

INS




Change Load-store Unit to an Avalon Bus

Load/store Unit (36 secs)

»>Next we'll use an FPGA board to test the processor

»For this we need to change the load-store unit function unit
implementation to one that supports Altera's Avalon interface
= We'll use the Altera Memory Mapped Interface
= TTA acts as a master on the bus
= This way we can use Altera's IP-components

»This can be done quickly with the Processor Designer tool

5§ s unst o e
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Fle Edit OPY  reflectiwhdl @) toplevelvhdl &

| Libra ry IEEE;
luse IEEE.std logic 1164.all; |

|
luse IEEE.std logic_arith.all; |f
PPt g Ry, L 1 11 |

File

Edit \iew Tools Options Help

B @ 4 © @ & 2 @

Save Delste  Madify Zoom + Zoom - Fit Win Options Help

FU:

H .
i FL:
i alu_comp

[]

)

:

shifter

] — — =T = g EJ —_
signal inst fetch fetch en_wire : stid logic;
signal inst fetch glock wire : std logic;
signal inst_fetch 'Fptr:hl:ﬂ.ock _wire : std_logic_vector (IMEMWIDTHINMAUSH*IMEMMALWICTH- 1 downto O ;
signal fu_ lsu tldata _wire : std _logic vector (23 downto O);
signal fu_lsu_tlload_wlre : std _logic;
signal fu_lsu_oldata_wire : std_logic_vector (31 downto 0);
signal fu_lsu pllead wire : std logic;
signal fu_lsu_rldata wire : std logic vector(21 downto 0);
signal fu_lsu_tlopcode_wire : stid_logic_vector (2 downto 0);
signal fu_lsu_glock_\ﬂre : std _logic;
signal fu_logic tldata wire : std logic vector(31 downto 0);
signal fu_logic tlload wire : std Logic;
signal fu_logic oldata wire : std logic vector(31 downto 0);
signal fu_logic olload wire : std logic;
signal fu_logic rldata wire : std logic vector(31 downto O);
signal fu_logic tlopcode wire : std legic vector(1l downto O};
signal fu_logic_glock_wire : std_logic;
signal fu reflect tldata wire : std logic vector(31 downto 0); (]

Ln 5, Col 18 NS
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MNew Open Save | Print.., Ifh : f paste | Find Replace

File Edit ©Opt

E reflect vhdl 3 |l toplevelvhdl & |
‘T_ihrary IEEE;
use IEEE.std logic 1164.all; ‘ I

|use IEEE.std logic_arith.all; =1
e e T A 1 [ |

| Edit | View Tools

Options  Help

I Undo Ct.r.|+.Z e e i : o | : e

he | | Zoom + Zoom - FitWin Options Help

Paste Ctri+w
FL; ‘ FLJ: FL; FLI:
Add > _loaic | shifter rotator reflect
|| Add From HDB > Eunctiog Unit... | } reflect

| 1mmed|§:e Unit..,
Register File...

Address Spaces...
Instruction Templates..,

) Immediate Slots,.,

| Transport Bus Order.,,

L

] — — =T = — EJ —_
signal inst fetch fetch en_wire : stid logic;
signal inst fetch glock wire : std logic;
signal inst_fetch fptchblock _wire : std_logic_vector (IMEMWIDTHINMAUSH*IMEMMALWICTH- 1 downto O ;
signal fu_ lsu tldata _wire : std _logic vector (23 downto O);
signal fu_lsu_tlload_wlre : std _logic;
signal fu_lsu_oldata_wire : std_logic_vector (31 downto 0);
signal fu_lsu plleoad wire : std logic;
signal fu_lsu_rldata wire : std logic vector(21 downto 0);
signal fu_lsu_tlopcode_wire : std_logic_vector (2 downto 0O);
signal fu_lsu_glock_\ﬂre : std _logic;
signal fu_logic tldata wire : std logic vector(31 downto O);
signal fu_logic tlload wire : std Logic;
signal fu_logic oldata wire : std logic vector(21 downto 0);
signal fu logic olload wire : std logic;
signal fu_logic rldata wire : std logic vector(31 downto O);
signal fu_logic tlopcode wire : std legic vector(1l downto O};
signal fu_logic_glock_wire : std_logic;

__signal fu reflect tldata wire : std logic vector(31 downto 0); [~]
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* Tesoriptiof] use IEEE. std  logic_ arlth al.'l.

P B o Rty T 1
= TTA Processor Designer - minimal.adf
File Edit Vew Tools Options Help
i+ N @3 Q © & 2 @
New Open Save Lielat (ISl Zoom + Zoom - FitWin Options Help
minimal.adf|
Latency Operations Impls HDE ID HDE
FU: 1 and(1}, jor{1) 14 .'home.fotski,f\/vorlqtce—l.Oftcefhdbfasic_E!i
alu_comp 1 and(1), ior{1) 13 themejotskifworkftee-1,0/tce/hdb/asic_
' |2 and(2], jor(2) 12 fhome/otskifworkftce-1.0/tcefhdb/fasic_
|2 and(2), lor{2) 1 fhomejotskifwork/tce-1.0/tcefhdb/asic_
2 add(2), sub(2) 10 fhomefotskifworkftce-1.0ftcefhdb/asic_
|2 add(2), sub(2) ] Jhome/otskifworkftce-1.0ftcefhdb/asic_
1 add(1), sub(1) 8 fhomejotskifworkftce-1.0ftcefhdb/asic_
1. add(1), sub(1) 7 fhome/otskijworkftce-1.0ftce/hdbjasic
12 add(2) A fhome/otskifworkftee-1.0/ftce/hdbfasic_
!2 add(2) 5 thomejotskifworkftce-1.0ftcefhdbjasic_
11 add(1) 4 fhome/otskifworkftce-1.0/tcefhdb/fasic_
1 add(1) 3 fhomejotskifwork/tce-1.0/tce/hdb/asic |
1 sxhwi(1) 2 fhomefotskifworltce-1,0ftcefhdb/asic_
1 sxhw(1) 1 Jhome/otskifworkftce-1.0ftcefhdb/asic_
12 reflect(2) 1 fhomefotskifintrofintro.hdb
if: |dhig), ldhu(s), [dglsl, Idgut... 2 thamejotskifintrofavalon hdb
- e e - il..3 ldw(3), ldq(3), Idh(3), stw(1)..., 1 thome/otskifintrofavalon hdb
signal }nst_fetch_fetch_erj_wlre i
signal inst fetch glock wire : std| =
signal inst_fetch ‘Fetchblock _wire
signal fu_ lsu tldata _wire : std 1o
signal fu_lsu_tlload_wlre : std 1o
signal fu_lsu_oldata_wire : std_lo
signal fu_lsu pllead wire : std lo
signal fu_lsu_rldata wire : std _lo

signal fu_lsu_tlopcode_wire : stid_logic_vector (2 downto 0);
signal fu_lsu_glock_\ure : std _logic;

signal fu_logic tldata wire : std logic vector(31 downto O);
signal fu_logic tlload wire : std Logic;

signal fu_logic oldata wire : std logic vector(31 downto 0);
signal fu logic olload wire : std logic;

signal fu_logic rldata wire : std logic vector(31 downto 0O);
signal fu_logic tlopcode wire : std legic vector(1l downto O};
signal fu_logic_glock_wire : std_logic;

| _signal fu reflect tldata wire : std logic vector(31 downto 0);
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|

File Edit Opt | reflact whdl £ | toplevelvhdl &

ﬁ_ihrary IEE]E:
use IEEE.std logic 1164.all; |

|
luse IEEE.std logic_arith.all; |[
Sy P e el P, 1 11 |

Eile Edit

View Tools Options Help

&= ©Q @ A A @

Save Lialat Zoom+ Zoom - FitWin Cptions Help

FL: : ¥ FLI:
shifter avalon_mm_int

] — —_— =T — — EJ —_
signal inst fetch fetch en_wire : stid logic;
signal inst fetch glock wire : std logic;
signal inst_fetch 'Fptr:hl:ﬂ.ock _wire : std_logic_vector (IMEMWIDTHINMAUSH*IMEMMALWICTH- 1 downto O ;
signal fu_ lsu tldata _wire : std logic vector (23 downto O);
signal fu_lsu_tlload_wlre : std _logic;
signal fu_lsu_oldata_wire : std_logic_vector (31 downto 0);
signal fu_lsu pllead wire : std logic;
signal fu_lsu_rldata wire : std logic vector(21 downto 0);
signal fu_lsu_tlopcode_wire : stid_logic_vector (2 downto 0);
signal fu_lsu_glock_\ﬂre : std _logic;
signal fu_logic tldata wire : std logic vector(31 downto 0);
signal fu_logic tlload wire : std Logic;
signal fu_logic oldata wire : std logic vector(31 downto 0);
signal fu_logic olload wire : std logic;
signal fu_logic rldata wire : std logic vector(31 downto 0O);
signal fu_logic tlopcode wire : std legic vector(1l downto O};
signal fu_logic_glock_wire : std_logic;
signal fu reflect tidata wire : std logic vector(31 downto 0); [

Ln 5, Col 18 NS




Using Avalon LCD for Output (21 secs)

»Now the TTA can interface with the memory (and other I/O) in
the FPGA board using the Avalon bus

»Finally, we need a device to produce some output from our
CRC computation to verify it actually works

»For this we use an LCD screen connected through the Avalon
bus
* We use the LCD controller from SOPC Builder's IP component library

»The LCD controller is connected to the Avalon Memory
Mapped bus interface so we can define a putchar() function
(which is used by printf()) that writes characters to the
controller's memory mapped registers

-
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*

* Notes: Only cro-32 iz used
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Find Replace
(=l=]x]
emacs22-gtk@untamo |
Fle Edit Options Buffers Tools C Help
OB @ x & Ll CVIF=" S

_DEBUG */

wolatile crc result =0
unzigned char test[] = "TCE rocks!’
#define LENGTH 10

altera_avalon_led_1B207_state lod:

ar B

Fie out our
Fundefine putchar
int putchar(int ch) {
led_write_datailed, ch):

E! typedef int alt_alarm:

in
mainf{woid) {

M init led ®/
/4

altera_avalon_led_LE207_init(tled):
i

* Compute the CRC of the test meszage, more efficiently,
b

result = croFast{test, LENGTH):

(print

return 03

Rain,c.

FEUTCE rocks
i TERUG */

Bot (35,26

A8, result)s

{C/1 Abbrev)

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

fu_lsu_rildg
fu_lsu_tlop
fu lsu_gloc
fu_logic_tl
fu logic_tl
fu logic ol
fu_logic_ol
fu logic rl
fu logic tl
fu_logic_gl
fu reflect

"tta led.c" selected (17.7 KB)

z tupedef struct altera avalon lod 16207 state
lcd_driver - File Browser
Help
| =
= &
Reload Computer Search
B, 100% @)
- i?mi 'ié}
5 weid |
_pkg.vhdl main.c rminimal adf
J BLoLE -
4 alolc
(4 | | alole
L o108E |
img prag.tpef prag_data.img
b | e o
* o * Ce
e * R * Re
rd.h tta_sys.c tta_sys.h

llcon Wiew

minimal.bem

S
"

#* Lic
*

tta led.c




Generate the Bit Image of the Program

Memory and Synthesize the Design
(2 minutes)

»>Finally, to get the TTA running on the FPGA we need to
generate a bit image of the program memory
*= Use command line tool generatebits

5§ s unst o e
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library I
use IEEE i
use IEEE : H (€] emacs22-gtk
TTA Processor Des il L adn
Tools Cptions

Open Zoom + Zoom - Fit Win

allaliast ..a df

FU:

OEskiEuptamo: =/intros

File Edit ( Terminal Ta Help

otski@untamo:~/intro$ generatebits -d -w 4 -f array -p crc.tpef minimal.
BEM file was not given --> Generating default BEM..
otski@untamo:~/intros

untamo




Generate the Bit Image of the Program

Memory and Synthesize the Design

»Load the VHDL files of the generated TTA processor to the
Altera's Quartus Il tool to synthesize the design to the FPGA
= \WWe add a layer on top of the ProGe generated toplevel.vhdl (not displayed
in the video)
* In this case the instruction memory is very small so we implement as “logic”
» Synthesize tools optimizes it into a small space of internal memory banks and
logic
* The external interface of the new layer is the external buses of the load-
store unit we added, and control signals (clk, reset)
* The LSU interface is actually the Avalon interface
* Then in Altera's SOPC builder we export TTA as a component to the

design along with the onchip memory and the LCD component and
connect them all to the Avalon bus

* TTA is the Avalon Master and the memory and LCD controller are slaves

= Synthesize the design to the FPGA and note how many of the logic
elements were consumed of the FPGA by our TTA

* Finally, upload the design to the FPGA board

a TAMPERE UNIVERSITY OF TECHNOLOGY
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Info: Subscription Agreement, &ltera MegaCore Function Licensze
Info: A greement, or other applicable license agreement, including,
Info: wathout limitation, that your wse s forthe sole purpose of
Info! programming logic dewices manufactured by Altera and sold by
Info: &ltera orits authorized distributors. Pleaze refer to the
Info: applicable agreement for further details
Irifo: Processing started: FriFeb 13 09:58:45 2009
-{!9 Info: Command: quartus_sh -t testi_setup_quartus.tcl
D Info: Evaluation of Tcl script testi_setup_guartus tclwas successful
'j Infioy Quartus || Shellwas successtul. O errars, 0warnings
Info: Processing ended: Fri Feb 13 09:58:45 2009
Info: Elapsed time; 00:00:00
Infio; Total CPU time {on all processors); 00:00:00
# 2009.02.13 059:55:45 (" Completed generation for system: testi
# 2009.02.13 03:58:45 (*) THE FOLLOWINGC SYSTEM ITEMS HAVE BEEN CEMERATED:
SOPC Builder database © fhomefotskifhibifnzh2 fpoistaftestiptf
System HOL Model © fhomefotskifhibl/ n2h2 fpolstaftestivhd
System Ceneration Script: fhomefaotskifhibifnZh2 fpoistajiesti_generation_script
#2009.02.13.09:55:45 {*) SUCCESS: SYSTEM CEMERATION COMPLETED
\1_3' Info: System generation was successiul

L P

il

0 Info: Your system is ready to generate

| e | | Hew | | d e

Generate

ForHelp, press F1

EeR® @ | [ 1T

Tta_[CO,C Serected [ L7 7 K]
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_v] Prograss:

Maode: | JTaG

FEile Edit Processing Tools Window

& Hardware Setup... | |USB-Blaster[USB 4-1.7]
[~ Enahle real-time [SP 1o allow background programming (for MaX || devices)
Program/ | Blank- | Security [P
pili Start File Device Checksum | Usercode Corfigure: Verity | ~paqp | EFamine Bit Erase | | anip
testi sof EPZ2C35FETE O004C46B0 FFFFFFFF [ | | | ] O

g

Idle

alnfo f Info (143) j Warning (58) } Critical Warning (1)} Error } Suppressed (6] #,Flag [/

For Help, press F1
[& = |

| I\ System (8) A Processing {200) j Esir
| ®|[

| lMessage: 0ofd

elected (L7,

[TrE_ e
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The End — Thanks for Your Attention!
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