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// Object-oriented Design
Switch {
IngressQueue[] inqueues;
EgressQueue[] outqueues;
FIB fib_table;

Switch::Forwarding(Ptr<Packet> p)

outport = fib table.lookup(p.dst_ip);
outqueues[outport].enqueue(p);
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// Data-oriented Design
IngressQueue : Component { ... }
Ptr<EgressQueue> : Component { ... }
FIB : Component { ... }
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O ASIEFR % SUE PRYFRIR 52 Data-oriented Design (DOD)
O DODEAERISEIN: Entity Component System (ECS)

// Data-oriented Design
IngressQueue : Component { ... }
Ptr<EgressQueue> : Component { ... }
FIB : Component { ... }
Forwarding System(IngressQueue ing,

foreach p ing) {
index = fib_table.lookup(p.dst_ip);
outqueues[index].enqueue(p);
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// Data-oriented Design

struct IngressQueue : Component { ... }
struct Ptr<EgressQueue> : Component { ... }
struct FIB : Component { ... }

void Forwarding System(IngressQueue ing,
FIB fib_table, Ptr<EgressQueue> outqueues)

{

foreach (var p in inq) {
int index = fib_table.lookup(p.dst_ip);
outqueues[index].enqueue(p);
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4 Entities Components
Sender , , DCTCP, Stats
Receiver , , RWND, Stats

IngressPort MAC, , FIB, Stats

EgressPort MAC, , RR, Stats

4 Systems

generating packets in Sender and moving
them to the connected IngressPort

SendSystem

\

forwarding the packets in the IngressPort

ForwardSystem to the corresponding EgressPort
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= = A TransmitSystem transmiting the packets in EgressPort to
: ° ° y the corresponding IngressPort or Receiver
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processing the packets received by the

ACKSystem Receiver and triggering ACKs
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» Command buffer Merage Sort, ... FatTree K : 4 CC: DCTCP CPU Usage: Memory Usage:
! g ! #Servers: 16 Schedule Policy: RR 69.53% 731.57MB
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Re-architecting datacenter networks and stacks for low
latency and high performance
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Flow Complete Time{CDF)
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23


https://github.com/dons2023/Data-Oriented-Network-Simulator

2

2213 |

1.80 262

(d) FatTree32 (8192-server)

25—:‘_; ns3(2) -1 25 125 125
S 20{ W= ns-3(32) 20 20 201 > >
%1&: gm::l::;; 15 15 15 ’ _
2 1o /™M OMNets+(32) 56 io 11,09 ol 5 %
? ? ? ? oloco i o oco oot M | | oz i A M| | os¢ ik 1 s i M| | oo 000 2%
g gogo g B 80 O  (a)FatTreed (16-server) (b) FatTree8 (128-server)  (c) FatTree16 (1024-server)
FatTree (K = 4, 8, 16, 32)
| DONS#EEFns-3 (S5H18) IET 3 (5 Bl 2203
I Rt
#Machines Simulator #GPUs Time Speedup w1
OMNeT++ 0 9d 14h 24m baseline -
4 DeepQueueNet 4 2h 56m 78.5X 0.43
DONS 0 5h 27m 0
OMNeT++ 0 7d 19h 8m baseline -
8 DeepQueueNet 8 1h 48m 104.1 0.46
DONS 0 2h 53m 0

9.5 X%

5 (hRI
~8 &

3 Ihid

DONSHHELFOMNeT + + HIE T4 2(Z 3l 65(=

24




&
\ &

RIFIERE & FHE

7%
2 6%
o 5%
] p—
& 4%
b Vo
- / .
= 3% - bl T T I T s )
U 2% . =iy
5 ‘ i — — —— e g t— st ’
© 1%1 S— —— —
e

0961

FatTreed FatTree8 FatTreel6 FatTree32

Yt
N
o

g 28

Memory Usage (GB)
'
o

20

| =+ OMNet++(2)

tgatT:eett

ns-3(1)

— n5-3(2)

— n5-3(32)
OMNet++(1)

B

two Intel Xeon

CPUs (totaling 32 cores),
Memory: 128 GB,

L3 cache: 20MB

FatTree8

FatTreel6

FatTree32

DONS cache miss

PEET4.5(= to 56(=

rate: 0.712%,

ns-3 and OMNeT++ BHllRZ L IFratTree32 (8k servers)
DONS %35 FatTreed8 (27k servers)

REE

7.34
— 1.21
1)
=719

7.04
X 94

6.8 1

=@ NS-3

p== OMNet++
e DONS

0 50 100 150 200

Index of packets

1.0

0.8

== NS-3

w 0.6
Oo4

0.2

e DONS

OMNet++

0.2

0.3
FCT (ms)

04

Link rate = 100Gbps

Link delay = 1us

Packet payload size=1,000B
Buffer size = 32MB
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FatTree K: 4 CC: DCTCP CPU Usage: Memory Usage:
#Servers: 16 Schedule Policy: RR 69.53% 731.57MB
#Switches: 20 v

#links: 48
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