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New in Surfer 0.4.0

» Translator plugins

» Signal grouping

- Waveform Control Protocol improvements
* 130 new MRs!



Translator Plugins



Translators were semi-easy to add

pub trait Translator {
fn variable info(&self, variable: &VariableMeta)
-> Result<VariableInfo>;
fn translate(&self, variable, value)
-> Result<TranslationResult>;
fn translates(&self, variable: &VariableMeta)
-> Result<TranslationPreference>;



Translator Plugins

B9 EXTISM
B 45 GO I

AsHC




Demo Time!



cargo generate \
--template gl:surfer-project/translator-template



#[plugin fn]
pub fn name() -> FnResult<&'static str> {}

#[plugin fn]
pub fn variable info(variable: VariableMeta<(), ()>)
-> FnResult<VariableInfo> {}

#[plugin fn]
pub fn translate(

TranslateParams { variable, value }: TranslateParams,
) -> FnResult<TranslationResult> {}

#[plugin fn]
pub fn translates( variable: VariableMeta<(), ()>)
-> FnResult<TranslationPreference> {}



#[plugin fn]
pub fn name() -> FnResult<&'static str> {



#[plugin fn]
pub fn name() -> FnResult<&'static str> {
Ok("FSiC")



#[plugin fn]
pub fn variable info(variable: VariableMeta<(), ()=>)
-> FnResult<VariableInfo>



#[plugin fn]
pub fn variable info(variable: VariableMeta<(), ()=>)

-> FnResul VariableInIg?
{

rClock,
} Bits

String,
Compound { .. }




#[plugin fn]
pub fn variable info(variable: VariableMeta<(), ()>)
-> FnResult<VariableInfo>

VariableInfo::String



#[plugin fn]

pub fn translate(
variable,
value

) -> FnResult<TranslationResult> {
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#[plugin fn]
pub fn translate(
variable,
value
) {Variable metadata JonResult= {

}
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#[plugin fn]
pub fn translate(

)

variable,
vaygg’

-> FnResult<TranslationResult> {
Variable value)
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#[plugin fn]

pub fn translate(
variable,
value

) -> FnResul&kTranslationResult> {

Human readable (hierarchical) value]
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#[plugin fn]

pub fn translate(
variable,
value

) -> FnResult<TranslationResult> {
value.handle bits(|bits| {

})
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#[plugin fn]
pub fn translate(

)

variable,
value

-> FnResult<TranslationResult> {
valuethandle bits(|bits| {

) Take care of X's and friends
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#[plugin_ fn]

pub fn translate(
variable,
value

) -> FnResult<TranslationResult> {
value.handle bits(|bits]| {

})
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#[plugin fn]
pub fn translate(
variable,
value
) -> FnResult<TranslationResult> {
value.handle bits(|bits]| {
TranslationResult {
val: bits.matches(|c| ¢ == '1").count(),
subfields: vec![],
kind: ValueKind::Normal



#[plugin fn]
pub fn translate(
variable,
value
) -> FnResult<TranslationResult> {
value.handle bits(|bits]| {
TranslationResult {
val: bits.matches(|c|] ¢ == '1").count(),
subfields: vec![],
kind: ValueKind::Normal
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#[plugin fn]
pub fn translate(
variable,
value
) -> FnResult<TranslationResult> {
value.handle bits(|bits]| {
TranslationResult {
val: bits.matches(|c|] ¢ == '1").count(),
subfields: vec![],
kind: ValueKind::Normal
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#[plugin fn]
pub fn translate(
variable,
value
) -> FnResult<TranslationResult> {
value.handle bits(|bits]| {
TranslationResult {
val: bits.matches(|c| ¢
subfields: vec![],
kind: ValueKind::Normal

'1').count(),
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#[plugin fn]
pub fn translate(

)

variable,
value
-> FnResult<TranslationResult> {
value.handle bits(|bits]| {
TranslationResult {
vals{bits.matches(|c| c ==

'1').count(),

sulffields: vec![],
<int%(Count number of 1s)
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#[plugin fn]
pub fn translates( variable: VariableMeta<(),
-> FnResult<TranslationPreference> {}

()>)
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cargo build
cp target/fsic/fsic.wasm ~/.local/share/swim/translators
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File View Settings Help

Time DOO ps 1600000 ps 1700000 ps 1800000 ps 1900000 ps 2000000 ps 27

trace_data UNDEF UnDEF 32 Xunper |2 XaX2_ X5 X2)(un.. X6 Xunper X6 X.X7
trace_data BXXXXXXXX XXXXXX Ko K OF FFFFF.. X 8300000¢xx| X SXZX 80... X a.. sz 8X... f a.. X 8xxxx...A a.. sz:

1000000 ps Z(IOOOOO ps 3000000 ps 4000000 ps 5000000ps 6000000 ps 7000000 ps 8000000 ps 9000000 ps



Remote Control via WCP



Remote Control via WCP
Remote Control Protocol via TCP, (Web)Sockets, ...
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Remote Control via WCP
Remote Control Protocol via TCP, (Web)Sockets, ...

Full control over the waveform viewer
« Add or remove signals

« ZOOm or pan around

» Mark parts, draw inside Waveform

14



Other cool stuff



M Web Assembly!

* No installation

> Inspect waves in continuous integration
» Embeddable
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Suni[: | Examples

or CPU

Steps

PC fetch decode execute memory writeback
0 | add x0, x1, x2

4 | sub x0, x1, x2 add x0, x1, x2

8 | xor x0, x1, x2 sub x0, x1, x2 add x0, x1, x2

C | orxo, x1, x2 xor x0, x1, x2 sub x0, x1, x2 add x0, x1, x2

10 | and x0, x1, x2 or x0, x1, x2 xor x0, x1, x2 sub x0, x1, x2 add x0, x1, x2
14 | sl x0, x1, x2 and x0, x1, x2 or x0, x1, x2 xor x0, x1, x2 sub x0, x1, x2
18 | srl x0, x1, x2 sl x0, x1, x2 and x0, x1, x2 or x0, x1, x2 xor x0, x1, x2
1C | srax0, x1, x2 srl x0, x1, x2 sl x0, x1, x2 and x0, x1, x2 or x0, x1, x2
20 | sltx0, x1, x2 sra x0, x1, x2 srl x0, x1, x2 sll x0, x1, x2 and x0, x1, x2
24 | sltu x0, x1, x2 slt x0, x1, x2 sra x0, x1, x2 srl x0, x1, x2 sll x0, x1, x2
28 | addix1, x1,5 sltu x0, x1, x2 slt x0, x1, x2 sra x0, x1, x2 srl x0, x1, x2
2C | xorix0, x1,5 addi x1, x1, 5 sltu x0, x1, x2 slt x0, x1, x2 sra x0, x1, x2
30 | orix0, x1,5 xori x0, x1, 5 addi x1, x1, 5 sltu x0, x1, x2 slt x0, x1, x2
34 | andix0, x1,5 ori x0, x1, 5 xori x0, X1, 5 addix1, x1,5 sltu x0, x1, x2
38 | slli x0, x1, 0x05 andi x0, x1, 5 ori x0, x1, 5 xori x0, X1, 5 addix1, x1,5

Embeddable as a teaching tool

Waveform

File View Settings Help
& o6 O QQAQAHE M« MM

jump
branch
regwrite
alusrc

memwrite

00000028 0000... { 0000...
addi ra, ra,

wd3 [3

x %

x

X X X X
[ N IR S W NIa

x
©
O

PERERS RS RIS RIS RS AR S RS A=)

S
ST WWWWWW YW

[ e e e Gl (e e

<

100000000 fs 200000000 fs
https://sonic-rv.ics.jku.at/api/raw-trace/icspl-63f6097a4cb1

300000000 fs

Undo: Add variable x31



Embeddable as a VSCode plugin

EXPLORER X

+ SPADE-V src> = cpu.spade build > cpu_isa_test 008 > = cpu.ved
v { File View Settings Help
reg[rst || !stall]; BEOO QA M« <> »M - Q@
let op = translate_opcode(insn);
let is_jmp = instructions::is_jump(op); \#ts1_enable d 0 AT A A
let is_load = instructions::is_load(op); \#s2_enable 1 QU ARIRARI I UM AT
let is_csr = instructions::is_csr(op); NOP [31:0] 00000013 00000013
let rs1_idx = decode::rs1(insn); _e_2841[31:0] 00000013 00000013
let rs2_idx = decode::rs2(insn); _e_2866[31:0] 00000000 00000000 |
e 2875 O LA 1AL A AL AT
I (Sl IEn, LTE) = MH() MEgEe e 2676 0 ML JLABLAAL LA A
Cl, writer stage(uritebaco.urite, 2677 0 IANRLARANS LI LR
idxa: rsi1_idx, =
idxb: rs2_idx

2947 [37:0] XXXXXKXXXX (X000
3014_mut [31:( 00000000 90000000

DE
3021_mut [11:¢ 000

reg;
'execute 3025_mut [4:0] 00
let rd_idx = decode::rd(insn); 3028_mut [5:0] 12
3041 0
let rd_plusi_inner = (stage(+1).rd_idx, stage(+1).alu_value); 3042 0
let rd_plus1 = if stage(+1).regfile_we { 3052 [32:0] LXXXRNHKX Doo000000
Some(rd_plus1_inner) 3066 [31:0] 00000004 vy
} else {
None()

>
>
>
>
>
>
>
>
>
>
>
>
>
>
v

v

3187 [37:0] XXXXXXXXXX XXXXXXKXKX
3192 [32:0] IXXXXXXXX LXXXXXXXX

e
_e_3202[4:0] 00 00

let rd_plus2 = write;
let rs1 = do_forwarding$( _e 3213 1

original: rsi1_raw, _e_3215 0

idx: rsi1_idx, _e_3220 0

rd_plus1, _e_3224 1

rd_plus2 _e_3236[32:0) LXXXXXXXX 1XXXXXXXX

o dnG SF _e_5485
rs2 = do_forwarding

2_5489
oo _e_sa8 A
idx: rs2_idx,
rd_plus1,
rd_plus2

_e_5491
_e_5492
_e_5493
_e_5495
_e_5498
i_imm = decode::i_type_immediate(insn); _e_5499
. . . . . —e_5500
insn_kind = instructions::instruction_kind(op); _e_5502 L AT T A
alu_candidates = AluCandidates $( e 5505
rsi: rsi, T

rs2: rs2 5506
> OUTLINE ! _e 5507

vV VvV VVVVYVLYVYYVYV

VoV

> TIMELINE » : ::u_type_immediate(insn), "7 100000ps 200000 ps 300000 ps 400000 ps 500000 ps 600000 ps 700000 ps 800000 ps
> RUST DEPENDENCIES s_imm: decode::s_type_immediate(insn), https/file+vscode-resource.vscode-cdn.net/home/frans/Documents/spade/spade-v/build/cpu_isa_test_008/cpu.ved 166326 ps
X Pmain* O ®0A2 @WO0 rust-analyzer Q




Surver
» Host waveforms on your simulator server
» Look at them on your dev-machine

> Only signals you view are donwloaded

19



Wait, this is the analog session!?
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Thanks!
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Conclusions

Surfer is a snappy and extensible waveform viewer that runs
everywhere
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everywhere

What do you want from a waveform viewer?
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Conclusions
Surfer is a snappy and extensible waveform viewer that runs

everywhere

What do you want from a waveform viewer?

Try it on your phone!

LINKOPING
IIQ" UNIVERSITY
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