PXView C f#t3z2illiztiESra

BaR &S $iREMK. HiTEiT5 C/Python — RS - PXLogic BA3HY - fpgausb.com

1. ik
PXView ITEHEE 215 NRE4E C WMV ERDES (f7F libsigrokdecode/c_decoders/) , &/ MiErgasLA DLL
FmiE, H libsigrokdecode EIE{TAIIEIASIIEL. HFHR C fRID2S5SXIR Python
fRRSERRNIT A—EE, IERM T —EBmtIiKARSR:
o MIXTEH: decoder_test.exe —C
ESRERINHIKIER, TNEEREes. MAZIELUE. WE TN L JSON
o MiRiE1TEE: run_all_tests.py — Python ®EHIFITUIXIEESSE, BahiziT C #1 Python
fRDes LR
o HURYERLES: generate_testdata.py — Bxhf#tT C
fRRSERIRENIY, IREUBIE/IEITTEUE, FERMMY S ResERNIREHE
- HNEHEE: fuzzers/ — BEBIMYUA BitstreamBuilder F2, BIARNESLAIMNAT RS
WA ORBEE . ME—BMAEE, 250iE1T C fF588F0 Python
fRiozR, [LBMmERLAYERE (annotation) EHF—H.

2. Wi &SR pLiftTE

2.1 BlTh&ERk
{§5F3 generate_testdata.py AIE&IAFTE C fRBEsERNHEEE

#
python libsigrokdecode/tests/generate_testdata.py

#
python libsigrokdecode/tests/generate_testdata.py --overwrite

# C

python libsigrokdecode/tests/generate_testdata.py \

--c-decoders-dir libsigrokdecode/c_decoders \
--output-dir libsigrokdecode/tests/testdata

AT ERE:
1348 c_decoders/ BRTEIB *_c.c &
RS, IREUBEEN. BITEN. MAREETHE
YT EEERARIFDEE, =R fuzzers/
SPAODN S RRERERE ST EE, SN EMEE, NEkERAMRIVENE
XFIEZEMARAERGSE (BMMARKEEMFIEES) |, £t needs_upstream fRICRIBCE
SHFHEESEEEE (W0 ethernet_c EE; nrzi_c » 4b5b_c §%) , {F _STACK_INPUT_OVERRIDES
e B E
i config.json # input.bin Fl testdata/<decoder_name>/default/ BF

PXLogic - PXView B34 - fpgausb.com £1]



2.2 FEIEUENiREE
Wl EE B REH

testdata/
—
L— default/ "default”
I— config.json
L input.bin

"decoder": "< iD>",
"samplerate": < (Hz)>,
"num_channels": < >,
"sample_count": < >,
"channels": {

"< "< >,

s

"options": {

BFERIER:
__
decoder string fiZREES ID, 0 "spi_c”
"i2c_c"
samplerate integer £ SREEER, B Hz
num_channels integer 2 MNZIEBERE
sample count integer 2 SRS
channels object £ 1B 1D 2iBEZRS [A9pRET
options object S FRRDERIEIN ((EFEBOAERTS
BIE=(:))
stack array B HEMEERE (WFX)
needs_upstream boolean £ RIS = L
. RSBk
expected_deviations boolean B MCEMRE, MiATPER
73 DEVIATION
input.bin &%

input.bin RFFTE (bit-packed) EAFEEEESEIE:

o BNMNEENEIREIENE, mEERs | HWU

o« HMNMEBIENGHA ceil(sample _count / 8) =F

 {iF7: LSB-first, B] byte 0 9 bit0 = sample 0, bit1 =sample 1, LALtESSHE
o ESHK/N = num_channels x ceil(sample count / 8) =T
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1
Channel o Channel 1 coc Channel N-1 |
(bytes_per_ch) (bytes_per_ch) (bytes_per_ch) |
|

Byte ©: [S7 S6 S5 S4 S3 S2 S1 SO] « SO sample © LSB
Byte 1: [S15 S14 S13 S12 S11 S10 S9 S8]

"decoder": "counter_c",
"samplerate": 1000000,
"num_channels": 2,
"sample count": 10000,
"channels": {
"data": o,
"reset": 1
s
"options": {
"data_edge": "any",
"divider": o,
"reset_edge": "falling",
"edge_off": 0,
"word_off": o,
"dead_cycles": 0,
"start_with_reset": "no"

HEMROESEET (ethernet ¢)
HERDEEERNREEHFISENE (MIFRRBIEES) RIS, BT stack FERE N RIDEEHE:

"decoder": "ethernet_c",
"samplerate": 1000000,
"num_channels": 1,
"sample_count": 100000,
"channels": {},

"stack": [
{

"id": "nrzi_c",
"channels": {
"data": @

"id": "4b5b_c"

stack #EEN T FRSRHENRERRD, #UEmRA:
input.bin » nrzi_c -» 4bS5b_c -» ethernet_c

 stack FE—PITTERUITUERE channels (BREIZE] input.bin AUIEIE)
OBl channels, RfeBEHZINFIRET
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o TREMRAEESHY channels BE AT {3}, EAEBNARBHSER E—%&K

3. PRFDRRIGIERTE

S8 1: HERA
HafR C #RA9E8 DLL EfmiE:

build_incremental.cmd

fmEschkfe, DLL ifF build.dir/decoders/c_decoders/ B3, decoder test.exe fifF build.dir/ B

build/bin/ B3R.

cd libsigrokdecode/tests

python run_all_tests.py --decoder spi_c

apS2E K testdata/spi_c/ THFEFER (WidHR) , 95817 C #0 Python fRIEsSFHELRER.

-d fi#tSEs ID (C MERDSRGERRT _c IRRAVETR)

-t MWXEIEER (B4 configjson # input.bin )

-f B JSON &2

--generate-only (RIZ{THFEEH MR, &5 expected.json LU
--tolerance N KERICREE (BUA 0, BHEIRA 2)

decoder_test.exe -d spi -t testdata/spi_c/default -f expected_py.json --python --generate-only

7ER: Python &I A#RSES ID A1 _c B4R, --python #REfE decoder_test.exe fiN#L Python f#RSEsMIE
C fi#h3ES.

diff actual_c.json expected_py.json

# Python

python -c "

import json

with open('actual_c.json') as f: c = json.load(f)

with open('expected_py.json') as f: p = json.load(f)
print(f'C annotations: {len(c.get(\"annotations\", []1))}")

print(f'Py annotations: {len(p.get(\"annotations\", []))}")

it JSON #&=:
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"decoder": "spi_c",
"samplerate"”: 1000000,
"num_annotations": 12,

"annotations": [

{

"start_sample": 100,
"end_sample": 200,
"ann_class": O,

"ann_type": 1,

"texts": ["OxDE", "11011110"]

python run_all tests.py --

# 16
python run_all_tests.py --all --jobs 8

MRZ=RESER: - test_results.csv — JFMAAINNIKLEEERZRIE - Dashboard.md — Markdown
BRI ERE, ISR T

4. MR eS R ARE
MR RAENL T 6 FRTS:
PASS O

C #0 Python fZr3z8taH5c e PUES. PUBCAIN: - 7FF% (start_sample, ann_class) 934H - end_sample
B 12 FERBE - NAWRSTFERENEENER (WTFX)

DEVIATION O

C #0 Python BHFERZE, 18 config.json FHRICT expected_deviations:
true, XFRFNZIREZCHN. TEIHNES (A0 C #FEE3SCIL T Python fERBESRBHITHEE

"decoder": "some_decoder_c",

"expected_deviations": true,

WARN 0O
C #0 Python fZR3E8I9MIH 0 55ERE. BAFA L"IUES", EXMTEREXFEY, JeRn: -
MNSIEAESERNUM - FEREERIR - RERRE

FAIL O

C 0 Python RUEREMHAICES, FIREIRE: - iEREEEARE - start_sample / end_sample HBHEZE -
ann_class 8 ann_type K[ - iFENAABTAILE

K= HIF AR RERS, Bla0:
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3 matches, 2 deviations found.
MISSED at sample 100: Py has class © (START) but C doesn't
EXTRA at sample 200: C has class 1 (DATA) but Py doesn't

ERROR O

fRSRRn THYARIREGEERS (RUA 307%)) . AIREIRE: - f#A3as DLL INERKW - RRSesAIEREREEIR - Python
RIS SNIBIR - BMIABUERIUEIR

SKIP O

config.json R T needs_upstream:
true, FTRNZRERTE LFRESBHIEARAN, TEEEBEELIEN.

5. BEX Wit iEelEiar

5.1 [ Python BJ&4Rf input.bin
UTE— R, Faa/ SPI EBasE Rl 40E :

#!/usr/bin/env python3
"""Generate test data for SPI decoder.™"""

import json
import math
import os

class BitstreamBuilder:
def __init_ (self, num_channels, sample_count, samplerate=1000000):
self.num_channels = num_channels
self.sample_count = sample_count
self.samplerate = samplerate
self.channels = [[@] * sample_count for _ in range(num_channels)]
self.pos = @

set_level(self, ch, level, duration_samples=1):
for i in range(duration_samples):
if self.pos + i < self.sample_count:
self.channels[ch][self.pos + i] = 1 if level else ©
self.pos += duration_samples

set_idle(self, ch, level):
for i in range(self.pos, self.sample_count):
self.channels[ch][i] = 1 if level else ©

get_bitpacked(self):
result = bytearray()
bytes_per_channel = math.ceil(self.sample_count / 8)
for ch in range(self.num_channels):

packed = bytearray(bytes_per_channel)

for i, val in enumerate(self.channels[ch]):

if val:
packed[i // 8] |= (1 << (i % 8))

result.extend(packed)

return bytes(result)

class SPIGenerator:
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def __init_ (self, builder, clk_ch, mosi_ch, miso_ch, cs_ch):
self.builder = builder
self.clk = clk_ch
self.mosi = mosi_ch
self.miso = miso_ch
self.cs = cs_ch

select(self):
self.builder.set_level(self.cs, @, @) # CS active-low

deselect(self):
self.builder.set_level(self.cs, 1, @) # CS inactive

def write_byte(self, byte_val):
for bit in range(7, -1, -1): # MSB first
level = (byte_val >> bit) & 1
self.builder.set_level(self.mosi, level, 0)
self.builder.set_level(self.clk, 1, 5) # CLK high for 5 samples
self.builder.set_level(self.clk, @, 5) # CLK low for 5 samples

def main():
samplerate = 1000000 # 1 MHz
sample_count = 10000
num_channels = 4 # CLK, MOSI, MISO, CS

builder = BitstreamBuilder(num_channels, sample_count, samplerate)
builder.pos = 200 # Start offset

# Channel mapping: clk=0, mosi=1, miso=2, cs=3
gen = SPIGenerator(builder, clk_ch=0, mosi_ch=1, miso_ch=2, cs_ch=3)

# CS idle high
builder.set_idle(3, 1)
builder.set_level(3, 1, builder.pos)

# Transaction: write OxDE then OxAD
gen.select()

gen.write_byte(0xDE)
gen.write_byte(0xAD)

gen.deselect()

# Set idle states for remaining samples
builder.set_idle(®, ©) # CLK idle low
builder.set_idle(1, ©) # MOSI idle low
builder.set_idle(3, 1) # CS idle high

# Write config.json
config = {
"decoder": "spi_c",
"samplerate": samplerate,
"num_channels": num_channels,
"sample_count": sample_count,
"channels": {
"clk": O,
"mosi": 1,
"miso": 2,
"cs": 3
1

"options": {
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"cs_polarity": "active-low",
"cpol": O,

"cpha": o,

"bitorder": "msb-first",
"wordsize": 8,

"format": "hex",

"show_data_point": "yes

output_dir = "testdata/spi_c/custom"
os.makedirs(output_dir, exist_ok=True)

with open(os.path.join(output_dir, "config.json"), "w") as f:
json.dump(config, f, indent=2, ensure_ascii=False)
f.write("\n")

with open(os.path.join(output_dir, "input.bin"), "wb") as f:
f.write(builder.get_bitpacked())

print(f"Generated test data in {output_dir}")
print(f" config.json: {len(json.dumps(config))} bytes")
print(f" input.bin: {len(builder.get_bitpacked())} bytes")

if _ _name__

#!/usr/bin/env python3
"""Generate test data for UART decoder."""

import json
import math
import os

class BitstreamBuilder:
def __init__ (self, num_channels, sample_count, samplerate=1000000):
self.num_channels = num_channels
self.sample_count = sample_count
self.samplerate = samplerate
self.channels = [[@] * sample_count for _ in range(num_channels)]
self.pos = @

set_level(self, ch, level, duration_samples=1):
for i in range(duration_samples):
if self.pos + i < self.sample_count:
self.channels[ch][self.pos + i] = 1 if level else ©
self.pos += duration_samples

set_idle(self, ch, level):
for i in range(self.pos, self.sample_count):
self.channels[ch][i] = 1 if level else ©

get_bitpacked(self):

result = bytearray()

bytes_per_channel = math.ceil(self.sample_count / 8)
for ch in range(self.num_channels):
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packed = bytearray(bytes_per_channel)
for i, val in enumerate(self.channels[ch]):
if val:
packed[i // 8] |= (1 << (i % 8))
result.extend(packed)
return bytes(result)

class UARTGenerator:
def __init_ (self, builder, rx_ch, baudrate=115200):
self.builder = builder
self.rx = rx_ch
self.baudrate = baudrate
self.samples_per_bit = builder.samplerate // baudrate

write_byte(self, byte_val):

# Start bit (0)

self.builder.set_level(self.rx, 0, self.samples_per_bit)

# Data bits (LSB first)

for bit in range(8):
level = (byte_val >> bit) & 1
self.builder.set_level(self.rx, level, self.samples_per_bit)

# Stop bit (1)

self.builder.set_level(self.rx, 1, self.samples_per_bit)

def main():
samplerate = 1000000 # 1 MHz
baudrate = 115200
sample_count = 10000
num_channels = 2 # RX, TX

builder = BitstreamBuilder(num_channels, sample_count, samplerate)
builder.pos = 500 # Start offset

# RX idle high (UART idle state)
builder.set_idle(0, 1)
builder.set_level(@, 1, builder.pos)

# TX idle high
builder.set_idle(1, 1)
builder.set_level(1, 1, builder.pos)

# Generate RX data: send ©x55, OxAA, 0x12

gen = UARTGenerator(builder, rx_ch=0, baudrate=baudrate)
gen.write_byte(0x55)

gen.write_byte(0xAA)

gen.write_byte(0x12)

# Set idle for remaining samples
builder.set_idle(0, 1)
builder.set_idle(1, 1)

config = {
"decoder": "uart_c",
"samplerate": samplerate,
"num_channels": num_channels,
"sample_count": sample_count,
"channels": {

rx": @,
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"tx": 1

1

"options": {
"baudrate": baudrate,
"data_bits": 8,
"stop_bits": 1.0,
"parity": "none",
"bit_order": "lsb-first",
"format": "hex"

}

output_dir = "testdata/uart_c/custom"
os.makedirs(output_dir, exist_ok=True)

with open(os.path.join(output_dir, "config.json"), "w") as f:
json.dump(config, f, indent=2, ensure_ascii=False)
f.write("\n")

with open(os.path.join(output_dir, "input.bin"), "wb") as f:
f.write(builder.get_bitpacked())

print(f"Generated UART test data in {output_dir}")
print(f" Samples per bit: {samplerate // baudrate}")

if _ _name__
main()

5.3 XEESRIN
FHFRER: RERVAESRS, BHREMMUISERBIRER. —MRMN: - UART: ED 4x
AR (HEF 8x LAL) - SPI/I2C: ZE/D 4x BIHMTER - BiERiY (USB. CAN-FD) : FZE 24MHz LA E
BIEIRGT: channels PRYBIEERS YRS input.bin PREEIF—2. BEZRSIM 0 Fia.
TS EREUERIRBIEMMIZSHET (20 UART ZRAE, SPICS =RAE) , HESUEERSH
set_idle() HFERIFRFKIFR.
BiaREE: RIVESUERIRIBH D ETRFE (10 200-2000 14N) |, LHREESEREEIZ RIS,
WEMREEE: SR IHESMRIEES, £ config. json RN stack FFEE, FHA(R input.bin
B REREFIEN I EELUE.

6. M tELRAERHLE]

6.1 HiTHIT
run_all_tests.py {8 concurrent.futures.ThreadPoolExecutor SEIFFTMAL :

with ThreadPoolExecutor(max_workers=args.jobs) as executor:

f _to_test = {executor.submit(run_test, d, p): (d, p) for d, p in test_cases}
for i, £ in enumerate(as_completed(f_to_test), 1):
status, detail, elapsed = f.result()

FOAFFTEN 16, FIEN --jobs S40ER. BNUKBAEIRLZAETE

—

17,

BATFHR.

6.2 fi#f928 1D R4S
C {8088 1D 5 Python f##3E8 1D AOBRETHINI:
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£ _c B8R (30 spi_c — spi)

B AESRADAREYZE HARDCODED _ID MAP (MBTCEETHINIESHT ID)

Python #3(F, KS=HEMENR (THIZ&/EFFRER. KNSEIRE)
TS ARE 7Bl :

HARDCODED_ID MAP = {
'cjtag_oscan@': 'cjtag_oscanl',

'eth_an': 'eth_auto_negotiation’,
'gqspi': 'smart_qgspi’,

'onewire': ‘'onewire_link',
'delta-sigma': 'delta_sigma’',

6.3 TS HSITE
LUREERIZ O R :
S4H: 1% C 0 Python RS ERESBIIR (start_sample, ann_class) $#54H
BOME: NENPERE, ERROELSHT 1-to-1 ITE - iE[H Python jF8E5IZE, S8 Python
IERBRSHBEICER C iR - IUECRME: end_sample ZH < 2 HRfAXANIENES -
PLEC A TIRC RN ERE 9 B
(REMHRS: RILECHI Python jEREFRIC/Y MISSED, SKELECH) CiERFFRIC/T EXTRA

6.4 B AL
SRR A ST HICER, R STiE A E %

def compare_text_semantic(py_text, c_text):
# 1.
if py_text == c_text:
return True

# 2. +

# "o " "1.5ms", "100kHz"

py_vals = parse_all_numerics_with_units(py_text)
c_vals = parse_all numerics_with_units(c_text)

# 1%

if len(py_vals) > @ and len(py_vals) == len(c_vals):

for pv, cv in zip(py_vals, c_vals):
rel_diff = abs(pv - cv) / max(abs(pv), abs(cv), le-12)
if rel_diff > @.01:
return False
return True

# 3. p/u/p
def normalize(t):

return t.replace(' ‘', '').replace('p', 'p').replace(‘u’, 'p')
return normalize(py_text) == normalize(c_text)

YL ns. ps. ms. s. Hz, kHz., MHz. GHz. %,

6.5 Dashboard 45§
MR e e Bai4ERy Dashboard.md, B3
« Summary #H: 2RI
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« Failures & Errors i#15: KMFIERIEMREE

+ All Decoders ¥t§: FTEMRLSRAINIAER, RIKSMARHEF (FAIL > ERROR > WARN > DEVIATION
> PASS > SKIP)

6.6 decoder test.exe T{EHI=E
decoder_test.exe & C IBEmENMIRRNER, Hizimiz:
IZEEY config.json SRENfRAOSSHCE
EEY input.bin FHRIEBERS AT IEEE
¥9ak 1ibsigrokdecode (C #&3{fN# DLL, Python #&z{iN# Python fiZ5328)
BUFEMRIDESSCRI, IR EIBIERRETFISETR
NG stack EeE, GUEHERIOSHE
A ERRKEE RN
[BRIRIE, RIERFEEIE
WAL, iR/ JSON &=
Z3E --generate-only &1, 5 expected.json LbiF i PASS/FAIL
1IBHA3: 0 = PASS, 1 = FAIL, 2 = ERROR,
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