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Neni to problém 0 ® Claudecode
shapingu - je to problém

Q e YOU
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ednoho jadra
j 'l Our conference talk: how to set up a Linux box for >10 Gbps shaping on a
39 NATting box. The ISP has thousands of customers behind it — so tens of
o ) , thousands of HFSC classes, in several levels and priorities.
» Zacal jsem popisem problému: >10 Gbps na [y
NAT boxu. o CLAUDE
» Desitky tisic HFSC trid, tisice zakaznikq. Conclusion first: this is not a shaping problem, it is a one-CPU-core problem.
J _ . _ _ ) HFSC as a root qdisc is single-threaded.
» Cekal jsem vycet optimalizaci.
¥ main Claude Opus 4.7 UTF-8

» Misto toho prisSlo preramovani celého zadani.
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Jeden strom, ~16 jader -

@ Claude Code X
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a zamek jako konstanta
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. . ) . We will not touch mg/mqprio — we stick with one HFSC tree. One box,
g ppresnll jsem mantinely: jeden strom, ~16 89 around 16 cores. More don't help, the cost of scaling rises per core. The
jader. o sweet spot is around 3 to 5 cores per one tree.
» Zminil jsem nas sweet spot 3-5 jader na
e CLAUDE
strom.
Then the lock is a fixed constraint, not a variable — and that sharpens the
» Reakce: pak je spinlock konstanta, ne whole talk into one question.
promeénna.
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» To zaostrilo celou dalsi debatu.
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Dva stromy a cela cesta

paketu B v
We have two trees, on the LAN and WAN sides of the box. Each packet is
_ i T & read from the interface, GRO-processed, and passed to nftables —
> Popsal jsem realnou pipeline paketu na firewall, NAT M:N, 1:1, PAT, realtime monitoring — running in parallel in
boxu. - ksoftirq. So the affined core does not only HFSC, but much more.
» Dva stromy, GRO - nftables - ksoftirg.
e CLAUDE
» Affinované jadro nedéeld zdaleka jen HFSC. RSS parallelises that front end; the cores then all converge on one root lock.

N , . That funnel is the real bottleneck.
» Potvrzeno: RSS paralelizuje, zamek je

trychtyr. .
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Spinlock je bottleneck - a
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je dany Q
Spinlock is the bottleneck — HFSC is not lockless (we will touch that in
29 another paper). We are currently maxed out around 22 Gbps on fairly

» Rekl jsem natvrdo: spinlock je bottleneck. - common hardware with GRO disabled. Small hint: GRO and RSS with
affinity are the right things to do.
» A ze ted jedeme ~22 Gbps s vypnutym GRO.

e CLAUDE

» Dal jsem hint: GRO a RSS s afinitou.
Then we cannot make the lock faster — the entire game is reducing how
» Shoda: zamek nezrychlime, jen ho min much traffic crosses it.

zatizime.
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GRO: ucebnice slibuje
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45’ rea I Ita dava 1 " 6 We have GRO off for precise measurement. You talk about GRO putting
89 45 packets together — but in reality, with thousands of customers per
box, we average around 1.6 packets put together by GRO. Which is 60%
» V realité ISP mame primér ~1.6 paketu.
e CLAUDE
» | to dava +60 % propustnosti. 45 was the textbook figure — 1.6 is the production one. And 60% from 1.6x

. . , 7 roves the box is per-packet-bound, not byte-bound.
» Z toho odvodil: box je vazany na pakety. P perp Y

¥ main Claude Opus 4.7 UTF-8
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»Chybi ti velky obraz“ -
chiplet, CCD, cache Q  evou

But you are missing the big picture: there are more things to optimise.

N _ . i 89 Say we have an AMD 9900X. More hints for you: CCDs, cache locality,
> Rekl jsem: divas se moc uzce. - TLB, cgroups, housekeeping cores etc. Dig at it.
» Dal jsem hardware (AMD 9900X) a témata.
e CLAUDE
> CCD, cache locality, TLB, cgroups, Then the spine is this: a spinlock costs whatever it takes to move its
housekeeping. cacheline — an L3 hit within a CCD, a fabric round-trip across one.

» ,Dig at it” - a konverzace se zlomila. .
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Stromy pripnuté po CCD,
hugepages
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» Potvrdil jsem: stromy mame pFipnuté po 89 Yes, we have the HFSC trees split on CCDs, and we use hugepages.
CCD.
e CLAUDE
> A Ze pouzivame hugepages. H Good — then the CCD is the unit of design. The qdisc and its lock never leave

» Tim se potvrdil Cely model navrhu. one CCD; housekeeping and core isolation defend that.

» CCD jako jednotka - zdmek svij CCD ¥ main Claude Opus 4.7 UTF-8
neopusti.
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We will not do any measures right now, maybe later. What about the
» Zeptal jsem se na 9950X3D a 3x vétsi L3. & 9950X3D — will the 3x L3 cache size for the CCD be a big win,
considering the conntrack table size?
» Jestli to pom@ze vzhledem k velikosti -
conntracku. e CLAUDE

. Odpovéd' rozligila dva razné problémy: It fixes capacity misses, not the cross-CCD coherency bounce — two different
problems. And the table size is the wrong lens: only the active set matters.

» kapacita (V-cache pomUze) vs. koherence
(ne). £ main Claude Opus 4.7 UTF-8
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Conntrack je otazka
odolnosti, ne
propustnosti

\4

Doplnil jsem: aktivnich conntrack zaznamd
je malo.

2M tabulka je rezerva pro DDoS a edge
cases.

Tim se conntrack stal otdzkou odolnosti -

ne otazkou propustnosti v ustaleném stavu.

g

A%

¥ main

@ Claude Code X

e YOU

Active conntrack records count is always much lower than the 2M
conntrack table size — that is there primarily for edge cases, read DDoS
attacks etc.

® CLAUDE

Then conntrack caching is a resilience question, not a steady-state
throughput one — the cost only really bites under attack.

Claude Opus 4.7

UTF-8
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Lze pripnout pameét do
L3 cache? Q v

Is it possible on Linux, on x86-64, to pin or prioritise some parts of

_ 5 - 89 memory into L3 cache? | would like to put the HFSC classes into cache
> Zeptal jsem se: Ize pripnout pamet do L37 - and let them stay there for the time being.
» Chtél jsem drzet HFSC tridy v cache
e CLAUDE
natrvalo.
Not in a form that helps: CAT does partitioning, not pinning — and your CCD
» Odpoveéd: CAT je partitioning, ne pinning. split is already a harder, hardware L3 partition.

» A CCD split je uz tak tvrdsi HW partition. ,
¥ main Claude Opus 4.7 UTF-8
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o _ — . ., - Or would it be no good, considering that at any time there is only a small
> Sam jsem nadhodil: aktivni je jen ¢ast trid. & part of HESC classes active?
» A to byla spravna intuice. =
e CLAUDE
> L3 jako hardwarova LRU drzi horke tridy Exactly right — the LRU already keeps the active slice resident. Don't pin the
Sama. tree; shrink it — split struct hfsc_class into hot and cold halves.
> Redeni neni pfipinat - ale zmensit working
% main Claude Opus 4.7 UTF-8

set.
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Zaver: cesta paketu a
kde optimalizovat N

OK, now you have the big picture. | would like to finalise this discussion

89 with a resume: a diagram of the packet path, where we can optimise,
» Na zavér jsem poéédal o shrnuti konverzace. - which hardware to use, and how to configure the kernel and the system.
» Diagram cesty paketu a optimalizacni body. e CLAUDE
» Hardware, konﬁgurace kernelu i systému. The packet path has seven optimisation pomtsl — but tlhe bottleneck stays
one: the dequeue under the root lock. Everything else just defends the cores
» Bottleneck ale z{stava: dequeue pod around it.

zamkem.
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Dekuji za pozornost,
Happy shaping!



