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Laboratory Objectives

Import HLS IP block

Understand the usage of the UDMA

Transfer data between the PC and the FPGA
Interact within JupyterLab with custom hardware
Every step is described in Laboratory 3 UDMA
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Import HLS IP and update modules

I

r' Add Repository = x‘ Sources 2 —UEN X
Q =/ ¢+ @ @0 o
0 1 repository was added to the project v [ Design Sources (3) 2
> @ - bd_comblock_wrapper(STRUCTURE) (bd_comblock wrapper.vhd)
> @ FPDiv_8_23_F400_uid2(arch) (flopoco_division.vhdl) (9) '
Repository ® alu(rt) (alu.vhdl)
S 1 wv . Constraint Source Node Properties... Ctri+E
- | = v [ constrs @ Open File Alt+0
v fhome/argo04/smr3891/smr-3891/Labs/Lab3_UDMA/ip " con -
i = ) 3 Rep'gce File...
v IPs (1) v [ Simulation, E———
¥ divHLS (xilinx.com:hls:division_hls:1.0) v @ sim_1 ( z ‘ ' :
> @ py All Files Into Projet
> @ FP X Remove File from Project... Delete
s @ hd Enable File v
| ¢ C— Nisahle File Alt 2 Miniis o
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Install UDMA

U UDMA &

av Yy Star | O % Forks | O
Project ID: 30647654 [3 : ol ) L |

-0-120 Commits ¥ 8 Branches ¢ 0Tags [ 21.1MiB Project Storage

Fixed error in print of read_ram and write_ram. Fixed read_mem and write_mem... |«ss
Luis Garcia authored 2 weeks ago

j master v udma / | + v | History | | Find file | | Edit v & v

| ) README | | 35 GNUGPLV3 | i @ Add CHANGELOG || @ Add CONTRIBUTING | | @ Enable Auto DevOps | | B Add Kubernetes

43482b3e | [

Clone with SSH

............................... : git@gitlab.com:ictp-mlab/udma.g | [

.............................. ! Clone with HTTPS

Name Last commit https://gitlab.com/ictp-mlab/udi | [&
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Software/hardware co-design

e Vhdl same as always
e Python same as always

processing_system7_0

rst_ps7_0_100M
division_hls_0
slowest_sync_clk mb_reset -
ext_reset in bus_struct_reset(0:0] jm ap.clk
S = = = Ve L5
aux_reset_in peripheral_reset{0:0] ap.rst i) b
mb_debug_sys_rst interconnect_aresetn{0:0] @ a[31:0) : comblock 0
dem_locked ripheral L b31:0] i
L} peripheral s (31:0] |4 maL
Processor System Reset diHLS (Pre-Production) || eRess our_ress —||
» reg0_if31:0] =
- reg0_o{31:0) >
» regl i[31:0] s
re e
alu 0 — > reg2_i31:0] (CT) s
2 : : reg2_o{31:0) >
= » reg3_i(31:0] 3 0(31:0]
: - reg3_of31:
4_i(31:0
ok i B- g4 Ha1:0) regd_o[31:0] >
rsti axil_aclk -
™ - data o[31:0] 2
L 0p_code_i[2:0] RTL = axil_aresetn
s status_o[1:0] -
= data_a_i[31:0]
—es data_b_i[31:0] ComBlock
alu_vi0

ps7_0_axi_periph

.X. s
Wl MOO_AXI i
SO0_ARESETN i
MOO_ACLK
MOO_ARESETN

AXI Interconnect

Flopoco_Division

FCLK_CLKO
FCLK_RESETO_N

ZYNQ7 Processing System
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Software/hardware co-design

e Vhdl same as always
e Python same as always

udma
numpy np
matplotlib.pyplot plt

tgdm trange
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FreeRTOS + UDMA server in the PS

ZYNQ 7020
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Make sure connection is established

= GTKTerm - /dev/ttyACMO 115200-8-N-1 A - O X

File Edit Log Configuration Control signals View Help
l&i.lb@.l.l@
192.

Y autonegotiation

PHY to complete autonegotiation.
1 complete

ess 0: 1000

EMAC with baseaddress OxEQOOBOOGO

Connect

/dev/ttyACMO 115200-8-N-1 DTR RTS CTS CD DSR RI
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Jupyter Notebook and UDMA

<] Lab3_NB.ipynb - Visual Studio Code O M

File Edit Selection View Go Run Terminal Help

Lab3_NB.ipynb X

1o

scribed next:

stantiate a UDMA object
Connect the UDMA obje

2. Python + UDMA <---> Zynq SoC

Test the ALU
lop

1e HLS div
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How to use it

® |Import udma class to write and read the comblock
® Interact with registers, fifos and RAM with python

cb udma.UDMA CLASS
cb.connect

cb.log
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How to use it

® Import udma class to write and read the comblock
® Interact with registers, fifos and RAM with python

i trange
X np.random. randint (@
cb.write fifo X

cb.read reg
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UDMA Methods

13

Attributes:
ip: sEr
port: int
s: socket

Methods
set ip(ip) get ip()
set port(port) get port()
connect() disconnect()
read reg(reg) write reg(reg, data)
read fifo(N) write fifo(N, data)
read ram(addr, length, inc) write ram(addr, length, inc, data)
read mem(addr, length, inc) write mem(addr, length, inc, data)
select comblock()
log()
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Debugging, testbench and verification

Program FPGA
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Examples 1.

https://github.com/agustinsilva447/QMARL_FPGA/blob/main
/QMARL_6/gmarl_udma.ipynb
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Examples 2.

https://github.com/agustinsilva447/QMARL_FPGA/blob/main
/final_2qgagents/qdma.ipynb
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Thank you!
Have fun =D
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