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SErde !
SERialize//0OEserialize
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Clo partcs.
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Frontend:
for rust CyYpes
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backend:
the wire farmart
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EVErYONE LUSES Serde



POoSTCcard Uses serde
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UL should Keep using

SErde
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SErdEe Nas Some
profplems
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sometimes 1 wonder 1t
Il could do better. ..
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.. .at least ror whart
DS TCAard needs.,
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Nan sSerde Warks:
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1

The zerde data model:
A4 different “"TCypes”
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1

primitive types llke

o, 11b, a2, ...
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arravys like
rstr, [T1, [usgl,
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1

Composlite Cypes like
SCYUCE, Tuples
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~rUms and Thelr
WArl1antcs
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Che Lrontend TUrNs
RUST CYpes
1nto Uata Model tywpes
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Che backend TUrNs
Uata Model Types
1nto byYCes
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Che Yw1sS1Tor patterh
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CYREeEsS are gliven a
Serlallizer
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z

each Uata Model [ywpe
Nas a serlalizing
method
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5, serialize_udiusg)
5, serialize_stri(fstr )
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thlis driwves the
hackend
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Chls code 15
Tusually™ derived



J

¥lderivel(Serialize] ]
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[derive(Serialize) ]
struct:-PumError 1
value: ' ule,
‘max: ulhb,



¥[doc(hidden)]
#¥[allow(non_upper_case_globals, unused_attributes, unused_qualifications)] .
el ) =
#[allow(unused_extern_crates, clippy::useless_attribute)]
extern crate serde as _serde;
#lautomatically_derived]
impl _serde::Serialize for PumError {
fn serialize<__S>(
rselrl,
T o L B s b s
) -» _serde::__private::Result<__S5::0k, __S::Error>
where
~--9:! _serde::Serializer,

let mut __serde_state = _serde::Serializer::serialize_struct(
--serializer,
"PumError",
false as usize + 1 + 1,

)7L

_serde: :ser::SerializeStruct::serialize_field(
emut __serde_state,
"wvalue",
rself.value,

)7

_serde: :ser::S5erializeStruct::serialize_field(
emut __serde_state,
"max",
rself .max,

)

_serde: :ser::S5erializeStruct::end(__serde_state)
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CRere are sSame
profplems
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Chlis generates a LUIJ
of code
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James Munns
@jJamesmunns.com

~

@® he/him @ Bouba

Honestly a little mad at serde today. | have a client project that
takes ~40s to compile their main crate.

To be fair, it IS 50kloc in one crate, but after using cargo-
expand and form/, it's actually 200kloc after macro expansion!

One file went from 1.1kloc to *22kloc* almost all serde impls

May 31, 2024 at 7:43 PM A2 Everybody can reply £

T1quote 12 likes

(2 = 1 Q 12 Ty
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chere s a LU orf
monomorphlzatlon and
1nlining
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Che VY1S1TOr pattern
1% recuUrslive
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for deserlialization:
data returned By
Vwaluye
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Tor postcard: mare
Flexibilitcy Than we
NEE
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now else do we
Fpproach Thils
profplem’y



posStCcard-Lforth

https: Afgithub., coms jamesnunns/postcard-forth,
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https: Afgithub., coms jamesnunns/postcard-forth,
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now postocard-forth
WOY kS
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keep [(mostly ) the
Same data model
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3 mUch Simpler
AEr1VE MAacro
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z

HHLY generate a li1st
of field offsets and
TUNCT1o0n PO1RCEES
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for This datca:
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struct - Outer {

o @y 432,

o py String,
oot Ihnner,

h
struct-Inner {
X164,

0O DGR e e

h



self-Oirected Research .

1hstead aof ~thilis:
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E impl: Serialize: ‘Quter{
v fnserialize< 5: Serializer>(iself, 5::5) -» Result:{
-------- 5,.5erialize_u3z2(iself.a, '8 )7;
-------- 5.serialize_str(iself.b, '8)
-------- 5,.serialize(iself.c, '8)
-------- Ok ()
0}
h
impl: Serialize: Inner {4
o+ fnrserialize< 5 Serializer>(tself, 5::5) -» Result: 1
-------- 5,.5erialize_iB6d(iself. x, '8 )7;
-------- 5.5erialize_byte_slicel(iself.y, 517
-------- OkCC))
o f
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qenerate ~CH1s .



self-Oirected Research . .

z

impl Inner 4

-« +const SER_LIST: #[(usize, - £n( (), OutStream))] =&l
-------- (offset_of ! (Inner, ‘%), ser_i6d),

........ (offset_of! (Inner, 'v), ser_deref_slice_ub: :<{lec{ub>>),

impl Outer - {
- const SER_LIST: &[(usize,  £nl ). OutStream))]- = ol
-------- (offset_of! (Outer, -a), rser_u3z),
-------- (offset_of ! (Outer, 'b), 'ser_string),
-------- (offset_of!| (Outer, 'c), 'sex_ty::<Inner:),
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or mavkhe even ~Thls.



self-Oirected

z

impl -Inner {

- rponst SER_LIST: &[(usize, ' £n( (), OutStream) )] =i
-------- (offset_of!| (Inner, ‘%), ser_i6d),

-------- (offset_of! (Inner, 'y), ser_deref_slice_ul: :<{lVec<usd>>),

impl Outer  {
- rponst SER_LIST: &[(usize, ' £n( HE OutStream) )] =il
-------- (offset_of!| (Outer, 'a), 'ser_u3z),
-------- (offset_of!| (Outer, -h), 'ser_string),
-------- (offset_of! (Outer, 'c) -+ offset_of | (Inner, k), ser_i6d),
........ (offset_of | (Outer, -c) + offset_of | (Inner, 'y), ser_deref_slice_uB::<Vec{ud>>]),
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turn ser/de inkto &
"stack machine’
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J

Che 1hput 13 the 1i1st
of offsets and
FURCT10nsS
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Che oUuCput 15 The
stream of serlialized
DY CES
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J

Chlis 15 basically an
1NCEYPYeTar
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any Forth savs
‘fdata 1s code’
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nhYy 1s thilis dgoodd
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Chere 13 onhly ever
IHE ser/de machine
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1T 5 an explicit
stack machine;
pounded depth
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1n1ltlal testing shous
1t 5 USlALLY Caster



Serialize [ deserialize speed and size

Crate Serialize | Deserialize Size Zlib Zstd | Zstd Time
postcard 1.0.8 67.71% 90.57% | 100.00% | 100.00% | 100.00% 100.00%
postcard_forth 0.1.0 | 100.00% 100.00% | 100.00% | 100.00% | 100.00% 97.91%

Serialize [/ deserialize speed and size
Crate Serialize | Deserialize Size Zlib Zstd | Zstd Time
postcard 1.0.8 100.00% 56.44% | 100.00% | 100.00% | 100.00% 99.42%
postcard_forth 0.1.0 84.07% 100.00% | 100.00% | 100.00% | 100.00% 100.00%
Serialize [/ deserialize speed and size
Crate Serialize | Deserialize Size Zlib Zstd | Zstd Time
postcard 1.0.8 67.11% 86.19% | 100.00% | 100.00% | 100.00% 99.91%
postcard_forth 0.1.0 | 100.00% 100.00% | 100.00% | 100.00% | 100.00% 100.00%
Serialize [ deserialize speed and size

Crate Serialize | Deserialize Size Zlib Zstd | Zstd Time
postcard 1.0.8 58.05% 67.48% | 100.00% | 100.00% | 100.00% 100.00%
postcard_forth 0.1.0 | 100.00% 100.00% | 100.00% | 100.00% | 100.00% 99.82%
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1nl1tlal testing shows
1t s UaldALLY smaller
[code and binary)
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case types | textsize | inputlines | expanded lines | ttltime | cratetime
baseline 0 10584 0 53 13.3s 0.33s
postcard-serde 128 164000 2664 47240 20.1s 7.03s
postcard-forth 128 111220 2664 15931 16.4s 3.14s
postcard-serde 512 640456 10244 181583 39.7s 25.95s
postcard-forth 512 395712 10244 60232 24.6s 11.82s
postcard-forth (inlined) 512 389944 10244 79471 24.8s 11.78s
postcard-serde (no enums) | 512 550012 8248 72610 33.1s 19.7s
postcard-forth (no enums) 512 223492 8248 20594 19.6s 6.82s
postcard-serde (onlyprims) | 512 610800 10248 177647 45.6s 32.4s
postcard-forth (onlyprims) 512 295704 10248 59645 22.3s 9.63s
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for deser:
ne coudld o 1t
totally ®in-place™
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nnYy 15 Thls oo’y
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Fegulres
derive Cralt for
EVETY TYRE
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the ser/de engine 1is
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manually 1mplementing
Che Tralts 1=
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Il £ S ME
code Co et Lo
Uata Model [Types
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especlally Lor
, OY nRnan-
derelf Cypes



self-Oirected Research .

e need 3
far new enum
anllitcies

https: fgithub,. comsrust-lang/srfos, pull /3727
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1L = qU1TE 3
linear prodgram,. ..
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L L E need
v far enums
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.. E need
for slices and 1Cers
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15 1T warth 1t
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no 1dea yet,



