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Core-Stateless Forwarding with QoS Revisited:
Decoupling Delay and Bandwidth Requirements

* Elfogadott cikkek:
, , , , , , N Séandor Laki, M(mbc"n IEEI'Z. SIII\ r.'\flcr Niidas, ('n:r.gt" Cvnn?hm‘ Péter Hudoba,
* Késleltetés és savszélesség garancia PPV alapon R R

are not completely solved problems. Available solutions ack  [qys o
) scalability doe to maintaining flow state, require re-tuning it -
2 traffic changes, focus on a fimited set of networking scenarios or
O yolrat a require complex. centralized controllers and feedback loaps. In
this paper. we propose a core-stateles solution for closcd network
domalns like access, enterprise and data center networks that
bandies resorce sharing and provides guarantes (o perbop
lateney. independenty. The proposed methd enabis cnirlled
resource sharing by encoding the utility hnfllon of flows lu
Packet Value markings. This allows expressing resource sharing
policics for all powible congestion situations. while operation

* Elfogadott cikk a IEEE/ACM Transaction of Networking bt s, e e s o ol 1o o, ey vl pplcaions ot s s de

* AQM megerdsitéses tanulassal

* Elfogadott EUCNC & 6G Summit konferencia

(lmpaCt: 3 '46) On a Deep Q-Network-based Approach

for Active Queue Management

Dhulfigar A. AlWahab*?, Gergd Gombos', Sindor Lakit
*3in Rescarch Group. ELTE Eotvos Lorind University, Martonvisdr. Hungary
tCommunication Networks Laboratory, ELTE Eotvos Lornd University. Budapest, Hungary
{aalwahab, ggombos, lakis} @inf.clte.hu

mous evolution in the past ten years. I’ practcal applicability 3l |.;|
s been demonsrated gtk oy d
fields from robotics to process automation. In this paper, we
examine how. the toos' af deep Q-learning can be used
an AQM algorithm 1o reduce queuing delay and ensure
Lok atlizaion st the same ine. The proposed method calied
-AQM has the advantage that it is less prone (o the good
p arameterization and can automatically adapt 1o new network
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* Ipari egyiittmiikodés (Ericsson Research):
* Hierarchikus szolgaltataismin8ség biztositasa

* Ericsson bels6 DEMO

* [EEE INFOCOM DEMO

« M BEST DEMO AWARD !!!!
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Elért eredmények (2020-2021)

° 1 1l-aadé - 13l Flow Fairness with Core-Stateless Resource Sharing
Egyilittmiik6dés TKP-n belil: e
(Matematikai csoport: Tothmérész Lilla, Kiraly Tamas)

* PPV alapu er6forras kezelés nagy kiterjedést
hal6zatokban

* Bekuldott cikk a IEEE/ACM Transaction of
Networking folyéiratba (bektildéskor: D1, most Q1)
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programozhat6 switcheken:

* HQoS: TEEE Transactions on
network and service management

(Q1 folyoirat)

SUBMITTED TO IEEE TRANSACTIONS ON NETWORK AND SERVICE MANAGEMENT

DeepQoS: Core-Stateless Hierarchical QoS in
Programmable Switches

Ferenc Fejes. Szilveszter Nidas, Gergé Gombos, Sandor Laki. Member, IEEE

Abstract—Your abstract text goes here. Just a few facts. with ECN Congestion Encountered (CE) flag if congestion
Whet our appetites. Not more than 200 words, if possible, and s experienced (e.g., the buffer is full or its size exceeds a
preferably closer to 150, predefined threshold, etc.).

Accordingly, each traffic aggregate (TA) has its own marker
instance that labels each packet entering the PPV networking
domain with a drop precedence called Packet Value (PV).
. y . _ Though policy-based marking maintains states for TAs, each
ical quality of service (HQOS) iS A has its own marker instance operating independently.
po high complexity for its practical -y packet markers can be implemented and deployed in
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Emlékeztets: PPV alapu
Core-Stateless Resource Sharing Control

* PPV egy Core-Stateless Erdforras
Megosztasi keretrendszer T
* Csomagszinezés a halozat szélén A:0

* minden flow a sajat policy-ja alapjan szinezi a
c:0 D:0

csomagot T -
- AQM _@ 2

F

* csak a csomag értéke alapjan dont % 80
* nincs informacio ‘l e, =
. policy-tél Tl u
* flow-rol
* gyors, egyszerli implementaci6 Tutorial video @ ppv.elte.hu
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DQN model
Relu

Relu NS-3 simulations . -

Updating the

learnin . A
| Previous : i i | :
State Reward i , i
i The action modifies

Pldrop]

state and reward
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RALAN BERR!
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Fig. 8. RL-AQM, BN capacity=100 Mbps, RTT=20 ms Fig. 10. Generalization ability of RL-AQM, BN cap. increased to 100Mbps
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Throughput [Mbps]
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Packet drop Packet drop
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PPV alapu er6forras kezelés nagy
kiterjedést hal6zatokban

Deutsche Telekom Aug 2010

* topology-zoo.org
* valos hal6zati topologia
* csomopontok, linkek, koordinatak
* RTT-t nincs benne

* Hasznalt topologiak:
* Sprint
* Deutsche Telekom

USA
Jan2011

* Geant
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PPV alapu er6forras kezelés nagy
kiterjedést hal6zatokban

* Hasznalt protokolok: Al ' " Seg 1060
 DCTCP : " UTAH it
* kis rtt-ken miikodik jol 7
* NewReno
* Felezi a ratat, ha dobas van

« UDP

* flow modelt szimulalja, nincs congestion
control
* Szimulacio:
* random n?/10 flow (DT, Geant)
* random n? flow (Sprint)
* 50% Silver, 50% Gold
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PPV alapt erdforras kezelés nagy C. /8

kiterjedésti halozatokban
* 3 Silver flow, egy adott node-nal

Downloads/mathppv/log\sched_15-Palo Alto-Ashburn.txt

10 {
* A kék azért alacsony, mert
korabban le lett cs6kkentve
30 1
* A masik két flow kihasznalja a
savszélességet 201
10 1
11.0.167.111.0.168.2
11.0.253.111.0.254.2
01 11.1.23.111.1.22.2
0 10 20 30 40 50 60
time
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(L4s Sender #1 Calculate Histograms Python Control Plane
Maintain Virtual Queues (VQs)
Determine Congestion Threshold Values (CTVs)

A _ _
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All within PCs sharing
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Osszefoglalas

* Elfogadott cikkek:

* Késleltetés és savszélesség garancia PPV
alapon

* Elfogadott cikk a IEEE/ACM Transaction of
Networking folyéiratba (D1)

* AQM megerdsitéses tanulassal

* Elfogadott EUCNC & 6G Summit konferencia
(impact: 3.46)

* Ipari egyitittmiik6dés (Ericsson Research):
* Hierarchikus szolgaltatasmindség biztositasa

* Ericsson bels6 DEMO

* IEEE INFOCOM DEMO
M BEST DEMO AWARD !!!!

* Egyuttmiik6dés TKP-n belil:
(Matematikai csoport: Tothmérész Lilla, Kiraly
Tamas)

* PPV alapu er6forras kezelés nagy kiterjedést
hal6zatokban

* Bekildott cikk a IEEE/ACM Transaction of
Networking folyoiratba (bekiildéskor: D1,
most Q1)
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»APPLICATION DOMAIN SPECIFIC HIGHLY RELIABLE IT SOLUTIONS” PROJECT HAS BEEN IMPLEMENTED WITH THE
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