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DGX Spark 4-Node Al Cluster Kurulum Rehberi

Bu dokiman, 4 NVIDIA DGX Spark node'undan olusan switch tabanli bir Al cluster'in
kurulum ve konfiglirasyon adimlarini bastan sona anlatmaktadir. Cluster, dagitik Al is
yuklerini ve model calistirmayi yonetmek i¢in **sparkrun** arag setini kullanir.

Dokiman; management ve compute aglarinin hazirlanmasi, ConnectX-7/QSFP port
yapilandirmasi, RoCEv2/RDMA ayarlari, SSH erigimi, NCCL iletisim dogrulamasi ve cluster
saglik kontroltl adimlarini kapsar.

1. Mimari Ozet
Bilesen Aciklama
DGX Spark x 4 Her birinde ConnectX-7 200GbE QSFP56 port bulunur

MikroTik CRS312 10GbE management agi switch'i; NAS bonding portlarini da igerir

MikroTik CRS812 | 400G QSFP-DD compute agi switch'i; breakout ile 4x200G saglar

ASUSTOR 8 diskli NAS; 2x10Gbps LACP ile CRS312'ye bagli
AS6808T
sparkrun Cluster yonetim, SSH mesh ve CX7 yapilandirma arag seti
2. On Kosullar
Donanim
e 4x NVIDIA DGX Spark sistemi
e 1x MikroTik CRS312-4C+8XS switch (management agi)
e 1x MikroTik CRS812 switch (compute agi)
e 1x ASUSTOR AS6808T NAS (8x HDD)
e 2x QSFP-DD — 2x QSFP56 pasif breakout kablo (compute agi)
e (Cat6 kablolar (management agi ve NAS baglantilari)

Yazihim ve igletim Sistemi

e DGX OS (her Spark sisteminde kurulu)
e Internet erisimi (paket indirmeleri ve giincellemeler igin)

Bilgi ve Erigim
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e MikroTik RouterOS web araylzu ve CLI kullanim bilgisi
e Linux komut satiri temel bilgisi
e Tum cihazlarin fiziksel erisimi (kablo baglantilari igin)

DGX Spark OS Kurulumu

DGX Spark OS kurulumu i¢in agagidaki videoyu kullanabilirsiniz:

o NVIDIA DGX Spark Kurulumu Part 1

3. DGX Spark Dugumlerin Hazirhgi

Fiziksel baglantilar ve ag yapilandirmalarina gegmeden énce tim Spark sistemlerinin glincel
yazihm ve firmware surimlerini kullandigindan emin olunmalidir. Kurulum sirasinda
karsilasilan performans problemlerinin dnemli bir kismi eski surtculer, eksik glincellemeler
veya firmware uyumsuzluklarindan kaynaklanabilmektedir.

Asagidaki igslemler dort Spark sistemi tGzerinde de uygulanmalidir.

a. Sistem ve Firmware Gilincellemeleri

ik olarak isletim sistemi paketleri giincellenir:

Shell

sudo apt update
sudo apt dist-upgrade

Daha sonra sistem firmware'leri gincellenir:

Shell
sudo fwupdmgr refresh --force
sudo fwupdmgr upgrade

DGX Dashboard Uzerinden, herhangi bir gincelleme olmadidi kontrol edilir, eger varsa
yapilir:
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Guncellemelerin tamamlanmasinin ardindan sistem yeniden basglatilir:

Shell
sudo reboot

Kurulum sirasinda yapilan testlerde, glincel olmayan firmware suriimleri nedeniyle baglanti
performansinin beklenen seviyeye ulasmadidi gdézlemlenmistir. Bu nedenle kurulumun ilk
adimi olarak tim sistemlerin giincellenmesi dnerilmektedir.

b. Docker Yapilandirmasi

Sonraki adimlarda kullanilacak container tabanl araglarin sudo gerektirmeden
calistirilabilmesi igin her bir Spark tzerinde Docker post-install islemleri uygulanir.

Oncelikle mevcut kullanici Docker grubuna eklenir:

Shell

sudo groupadd docker

sudo usermod -aG docker SUSER
newgrp docker

Yapilandirmanin basarili oldugu asagidaki test ile dogrulanabilir:

Shell
docker run hello-world
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:§ sudo groupadd docker
[sudo] password for openzeka:
groupadd: group 'docker' already exists
:-% sudo usermod -aG docker SUSER
:-S newgrp docker
;S docker run hello-world
Unable to find image 'hello-world:latest' locally
latest: Pulling from library/hello-world
58dee6a49efl: Pull complete
c3bdf82c34d1: Download complete
Digest: sha256:c3cbelcclaa588a64951ac6286e0df7b27fe2e6324b1001c619bb358770c0178
Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

generate this message, Docker took the following steps:
1. The Docker client contacted the Docker daemon.

. The Docker daemon pulled the "hello-world" image from the Docker Hub.
(armé64vs)

. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

. The Docker daemon streamed that output to the Docker client, which sent it
to your terminal.

To try something more ambitious, you can run an Ubuntu container with:
S docker run -it ubuntu bash

Share images, automate workflows, and more with a free Docker ID:
https://hub.docker.com/

For more examples and ideas, visit:
https://docs.docker.com/get-started/

=5

Komutun basarili sekilde ¢alismasi ve Docker'in érnek container'i baglatabilmesi,
sonraki adimlarda kullanilacak container tabanli araglar icin gerekli hazirhdin tamamlandigini
gOstermektedir.

Depolama Siiriciistiniin Kontrolii

Ayrica tim Spark digimlerinde Docker depolama siirlicisi kontrol edildi. docker info
ciktisinda Storage Driver degerinin overlayfs oldugu dogrulandi. overlay?2 veya farkli bir
depolama siricusu tespit edilmesi durumunda Docker, containerd snapshotter
(overlayfs) kullanacak sekilde yapilandirildi ve Docker servisi yeniden baslatildi. Béylece
tim digimlerde ayni depolama altyapisi kullanilarak tutarli bir galisma ortami saglandi.

Oncelikle mevcut depolama suirlictisti agagidaki komut ile kontrol edildi:

Shell
docker info -f 'Driver={{.Driver}} DriverStatus={{.DriverStatus}}
DockerRootDir={{.DockerRootDir}}"

Ciktida suricinin overlay?2 olarak gorilmesi durumunda asagidaki yapilandirma
uygulandi:
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Shell
sudo tee /etc/docker/daemon.json >/dev/null <<'EOF'

"features": {

"containerd-snapshotter": true

EOF

sudo systemctl restart docker

Yapilandirma sonrasinda ayni kontrol komutu tekrar ¢alistirildi ve depolama sirtcisinin
overlayfs oldugu dogrulandi.

:$ docker info -f 'Driver={{.Driver}} DriverStatus={{.DriverStatus}} DockerRootDir={{.DockerRootDir}}'
briver=overlay2 Drive us=[[Backing Filesystem extfs] [Supports d_type true] [Using metacopy false] [Native Overlay Diff true] [userxattr false]] DockerRootDir=/var/lib/docker
sudo tee /etc/docker/daemon.json >/dev/null <<'EOF'
{

"features”: {
“contatnerd-snapshotter”: true

i
EOF

: S sudo systemctl restart docker
cker info -f 'Driver={{.Driver}} DriverStatus={{.DriverStatus}} DockerRootDir={{.DockerRootDir}}"
Driver=overlayfs Drivi =[[driver-type io.containerd.snapshotter.v1]] DockerRootDir=/var/lib/docker

4. Management Agi (10GbE) Baglantisi

Her bir DGX Spark'in 10GbE Ethernet portu MikroTik CRS312 switch'in 10G
portlarindan birine Cat6 kablo ile baglanir. Kablo takildiktan sonra switch Gizerindeki ilgili
portun baglanti géstergesinin yandig teyit edilir.

Spark masaustinde terminal agilir ve cihazin IP adresi alip almadigini kontrol edin:

Shell
ip addr show
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:-§ ip addr show
: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 00:00:00:00:00:00 brd 60:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_1ft forever preferred_lft forever
ineté ::1/128 scope host noprefixroute
valid_1ft forever preferred_Llft forever
: enP7s7: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1580 qdisc mq state UP group default qlen 1000
link/ether 4c:bb:47:82:77:fb brd ff:ff:ff:ff:ff:ff

altname enP7p1s®
inet pEPRRUEPSWRTFIPE brd 192.168.1.255 scope global dynamic noprefixroute enP7s7

valid_1ft 5994087sec preferred_1ft 599487sec
inet6 fe80::9249:4d6f:4b4e:7611/64 scope link noprefixroute
valid_1ft forever preferred_Llft forever
: enplsOf@npd: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1580 qdisc mq state DOWN group default qlen 16686
link/ether 4c:bb:47:82:77:fc brd ff:ff:ff:ff:ff:ff
: enpls®@finpl: <NO-CARRIER,BROADCAST,MULTICAST,U mtu 1508 qdisc mq state DOWN group default qlen 1060
link/ether 4c:bb:47:82:77:fd brd ff:ff:ff:f H il i
: enP2pls0fenp®: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc mq state DOWN group default qlen 1000
link/ether 4c:bb:47:82:78:00 brd ff:ff:ff:f f:ff
: enP2plsafinpil: 0-CARRIER,BROADCAST ,MULTICAST,UP> mtu 1580 qdisc mg state DOWN group default qlen 1880
link/ether 4c:bb:47:82:78:01 brd ff:ff:ff:f f:ff
: WwlP9s9: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gqdisc noqueue state DOWN group default gqlen 10860
link/ether f@:68:e3:31:a2:1e brd ff:ff:ff:ff:ff:ff
altname wlP9p1s0©
: docker®: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc noqueue state DOWN group default
link/ether 9a:82:cb:90:15:df brd ff:ff:ff:ff:ff:ff
inet 172.17.0.1/16 brd 172.17.255.255 scope global docker®
valid_1ft forevei preferred_Lft forever
-5

Ciktida, 6rnekte oldugu gibi 10GbE arayiziinde bir IP adresi gérliyorsaniz, management agi
Uzerinden SSH erisimi saglanabilir. IP adresi alinmamigsa, DGX OS masausti Uzerinden
manuel olarak atanir:

Sag Ust kdsedeki ag simgesine tiklayin — Wired Settings segin
ilgili 10GbE baglantisinin yanindaki digli (%) simgesine tiklayin
IPv4 sekmesine gegin
Method alanini Manual olarak degistirin
Asagidaki bilgileri girin:

- Address: 192.168.1.162 (her Spark icin farkl ve kendi aginiza uygun olarak—

.163, .164, .165)

- Netmask: 255.255.255.0

- Gateway: 192.168.1.1 (varsa, yoksa bos birakin)

- DNS:1.1.1.1,8.8.8.8
6. Apply butonuna basin ve baglantiy1 kapatip tekrar agin

ok wbd=
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Cancel

Details Identity IPv4. IPv6 Security

IPv4 Method atic (DHCP) Link-Local Only

nual Disable

to other computers

Addresses

192.168.1.162

Routes

internet erisimi varsa 10GbE management baglantisi hazirdir. Diger tic Spark
Uzerinde de ayni adimlari tekrarlayin ve her birine farkli bir IP adresi atayin.

Dugumler Arasi Erigsim Kontroli

Management agi Uzerinden tim Spark'larin birbirini gérebildigini teyit edin. Bir Spark
Uzerinden digerlerine ping atin:

Shell
ping -c 4 192.168.1.157

ping -c 4 192.168.1.158

ping -c 4 192.168.1.161

Tum ping'ler basariliysa management agi hazir ve tum dagumler birbiriyle iletisim kurabiliyor
demektir.

5. Compute Agdi1 (200GbE QSFP) Fiziksel Baglantisi

DGX Spark Quad Al Cluster'da her Spark, ConnectX-7 QSFP

portu tzerinden 200GbE hizinda MikroTik CRS812 switch'e baglanir. CRS812'nin 400G
QSFP-DD portlari, pasif breakout kablolar ile ikiser 200G baglantiya ayrilir.

Kablo Plani

CRS812 Port Port Hizi Breakout Baglanan Spark

© 2026 OpenZeka. Tum haklari saklidir.
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QSFP-DD Port 1 400G 2 x 200G QSFP56 Spark 1 + Spark 2
QSFP-DD Port 2 400G 2 x 200G QSFP56 Spark 3 + Spark 4

Baglanti Adimlari

1. ik breakout kablosunun QSFP-DD ucunu CRS812'nin 1 numarali QSFP-DD portuna
takin. Kablonun her iki ucundaki kilitteme mandalinin tam oturdugundan emin olun.

ssss  ssse ':!...'; !,.:; !..?; ,1!,..'- i -
| .

2. Ayni kablonun iki QSFP56 ucunu Spark 1 ve Spark 2 sistemlerinin en dista bulunan
ConnectX-7 portlarina takin.

—
SRR

AR AR

3. Ikinci breakout kablosunun QSFP-DD ucunu CRS812'nin 2 numarali QSFP-DD
portuna takin.

4. Bu kablonun iki QSFP56 ucunu Spark 3 ve Spark 4 sistemlerinin ConnectX-7
portlarina takin.

5. Tum baglantilarin fiziksel olarak oturdugunu ve mandallarin kilitlendigini kontrol edin.

6. CRS812 switch'in gucunu agin.

6. CRS312 MikroTik Switch Yapilandirmasi

Switch acildiginda default IP adresi 192.168.88.1/24'tlr. Bu adrese Ethernet-1 portundan
erisebilirsiniz.

1. CRS312'nin Ethernet-1 portunu bilgisayariniza baglayin.

2. Bilgisayarinizin Ethernet arayuzine 192.168.88.2/24 statik IP adresini atayin.

3. Tarayicidan http://192.168.88.1 adresine gidin

4. Kullanici adi admin, sifre ise cihazin altindaki etikette yazandir. Bu bilgilerle girig

yapin:
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Bu dokiimanin tamami veya bir bélimi, OpenZeka'nin yazili izni olmadan ticari amaglarla cogaltilamaz, yeniden yayimlanamaz
veya dagitilamaz.



<

G A Notsecure 192.168.88.1

Yonetim IP Atamasi

+
;";‘\'Xx

a3 5.
A

%

"Or=NZ=KA

@ mikroTik

Login  admin
Password
Login
B) N (W
Apps Graphs  License

©MikioTik

€« C A Notsecure 192.168.88.1/webfig/#Quick_Set
CRS312
# QuickSet  Ethernet
Configuration
Mode Router () Bridge
Internet
MAC Address ~ F4:1E:57:C9:D2:27
Bridge
Address Acquisition ) Static Automatic
IP Address 1921681122
Netmask  255.255.255.0 (/124)
Gateway - 19216811
DNS Servers 1111 - +
8888 - +
VPN
VPN Access
VPN Address  hj40ab3gxkv.sn.mynstnamenet
System
Router Identity CRS312
Reset Configuration Reboot  CheckFor Updates
Password...

Giris yaptiktan sonra sifrenizi degistirmeniz istenen bir ekran gelecektir. Burada sifreyi
degistirdikten sonra agilan ekranda yonetim ile ilgili ip atamasini yapabilirsiniz. Burada 6rnek
olarak 192.168.1.122/24 adresi verilmistir, ag ayarlariniza gore uygun gateway ve DNS
Sunucu adreslerini de girin ve “Apply Configuration” butonuna basin:

Apply Configuration

© 2026 OpenZeka. Tum haklari saklidir.
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Bu ayarin uygulanmasiyla baglantiniz kopacaktir. Bu nedenle baglanti i¢in kullandiginiz
bilgisayarin ip adresini tekrar 192.168.1.0/24 adinda bir adrese alarak tarayicidan
192.168.1.122 adresini girerek switch araylzine ulagabilirsiniz.

RouterOS Giincellemesi

Bu asamada ilk olarak RouterOS yaziliminin guncel olup olmadigi kontrol edilir. Bunu kontrol
etmek icin System - Packages - Check for Updates sayfasina gidilerek “Check for Updates”
butonuna basilir ve glincelleme varsa yapllir:

Q search < CRS312
3 Wi

{o} CheckFor Updates <>
[2) Interfaces

© Wireouard % Actions
& e Channel  stable o Check For Updates

Ff eridge Close
Mode HTTPS v

T Switch >
L Mesh Check Certificate  Yes ~
';' P > IPVersion  Auto v
X5 pve >
£ weLs > Installed Version  7.23.2

. Routin >
X g Latest Version 7232
{o% System >
(Z Queues
- What's new in7.23.2 (2026-Jul-03 12:08):
&b DotiX 1) fixed a service security issue, home user with default config not affected. but we d the upgt for allusers

. *) app - fixed "reset” not working with certain apps.
[ Files *) app - fixed home-assistant default config files:
B w *) app - only generate secrets for enabled apps.
9 +) app - resolved issue where duplicate swaps are created
& RADIUS *) bfd - fixed delay on session print;
*) bgp - added option to add BGP VPLS created interfaces ininterface-list;

é Tools > *) bgp - fixed advertisement print handling by "dst™ when destination is in VRF:

*) bgp - fixed IPv6 End-of-Route processing;
(® Partition *) bgp - improved stability on MP (multiprotocol) parsing;
*) certificate - always use all trust stores for downloaded CRL validation;
*) container - fixed missing config json issue when upgrading from version 7.20.8 or older:
*) interface - fixed duplicate MAC warning for wireless, wifi. macsec. we0g interfaces (introduced inv7.23);
*) ipsec - fixed policy move handling:
*) ipsec, ike2 - fixed active connection termination;
*) ipsec,ike2 - fixed SA payload validation;
*) ipsec, ike2 - improved pending child SA cleanup and removal of dangling SAs during Phase 2 deletion:
*) isis - fixed missing 12 Isp-refresn-interval” parametar:
*) leds - fixed missing wireless LED configuration (introduced inv7.21);
*) Ite - fixed cases where EC25-EU and EG25-G boards would receive packets with missing last 4 bytes:
*) ospf - added missing “type=ptmp-broadcast” parameter to "/routing/ospf/interface” menu.
*) ospf - allow comments on static interfaces
*) ospf - fixed interface passive flag update in WinBox.
*) pim - added comment for “/routing/gmp” entries;
*) ppp - improved system stability:
*) route - fixed static route flag handling by WinBox on disable
*) routerboard - renamed "ipg53x«” firmware type to “ipg5300°”
*) switch - increase “ingress-rate” and "egress-rate™ maximum value to 400G;

£Y Make Supout rif

*) upgrade - prevent package scheduling from interfering with the upgrade feature;

*) winbox - added missing values to "AFI” setting under "Routing/BGP” menus:

*) winbox - do not pre-fill “"Allowed Address” and "Client Allowed Address™ with ":/0” when adding new WireGuard Peer:
*) winbox - fixed value unset under "MPLS/LDP Neighbor™ menu;

a. NAS Portlarinin Bond Yapiimasi

Kullanilan NAS cihazinin her iki 10Gbps portu bond yapilarak, switch tarafindan bond
yapilan Combo3 ve Combo4 portlarina baglanarak toplamda 20Gbps boyutunda bir bant
genisligi elde edilecektir.

Combo3 ve Combo4 Portlarini Bridge'den Kaldirma
1. Bridge — Ports sekmesine gidin
2. combo3 ve combo4 portlarini bulun
3. Her birini secip Remove (-) butonuna tiklayin

10
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%
otsecure  192.168.1.122/webfig/#Bridge Ports &
€ 5 C ANot 192.168.1.122/webFig/#Bridge Port % &
Q searcn < CRS312 TS |~ SafeMode 2 QuickSet 7} Advanced -] Terminal
=z Wi
Ju— If Bridge Briage Ports VLANs MSTis PortMSTOverrides Filters NAT Hosts MDB
interfaces
© WireGuard [ New (JEnable ()Disable E)Remove | Move Filter 13items
1G] pep.
* Comment Interface Bridge Horiz. Trust. Trust. Trust. Fastlea. BPDUGUard PVID FrameTyp.. Forwarding Role EdgePort PointToPoint . Actual. RootPa. TW/RXBPDUS  ForwardTran
H
Bridge
W swich N H.§  aefoont $comool bricge o no o no no 1 aomitan
D mesn HoF o detcont Hcombo2  bridge om0 o no 1 aamtal  yes designatedport  no yes 000 o 86213 1
e >
.5 defcont Hcombos bricge o no om0 o no 1 aomitar
5 e >
& weis s .5 decont Hcombos  brioge o no om0 o no 1 aomitar
PgEmimy o H F defcont Hetner! bricge o no o no no 1 aomtal  yes oot port no yes 20000 20000 8751872 1
{8} System >
o . §  detcont Hetner2 bridge o no o no no 1 aomitan
Gh Queues
P Dotix H ¢ defconf Hetner3 bridge no no no no no 1 admitall yes designatedport  yes yes 2000 o 88210 1
[ Files -
H  defoont Hetherd bricge o no no no no 1 aomtal  yes designatedport  yes yes 2000 o 88210 1
& og
8 radus H § defcont Hetners bricge o no o no no 1 aomtal  yes designatedport  yes yes 2000 o 88210 1
Lo > WoE etont sores e o e e —
@ partiton
Ho§ decont Hetner7 bricge o no o no no 1 aomtal  yes designatedport  yes yes 2000 o 88210 1
Y Make supoutif
H [ defcont Hetners bricge o no o no no 1 aomtal  yes designatedport  yes yes 2000 o 58210 1
W5 defcont Hetners bridge o no o no no 1 aomitan
“ »

Bonding Olusturma
1. Switch arayiziinde Interfaces — Bonding sekmesine gidilir
2. “new” butonuna basilir
3. Asagidaki degerleri girin:
a. Name: bond-nas
b. Slaves: combo3, combo4
c. Mode: 802.3ad
d. Transmit Hash Policy: layer-3-and-4
4. Apply ve OK butonlarina basilir

11
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< CRS312 g’;ﬁgw“gﬁsm = SafeMode 7 QuickSet } Advanced [-] Terminal
[2 NewInterface <>
Enabled Monitor Slaves
Torch
Comment
e Reset Traffic Counters
General

Name bond-nas

Type Bonding
MTU 1500
Actual MTU
L2MTU
VRF  main

MAC Address  00:00:00:00:00:00

ARP  enabled v

ARPTimeout  +

Forced. MAC Address  +

Bonding

Slaves  combo3 ~ (=

combod v o=+
Mode  B023ad v
Primary one v
Link Monitoring ~ mii v
Transmit Hash Policy  layer3and 4 W

Min.Links 0O

DownDelay 0O ms
UpDelay 0O ms
LACPRate 30s v

LACPUserKey +
MLAGIH +
LACPMode active v
LACP SystemIid +
LACP System Priority = 65535

Milinterval 100 ms

Bond'u Bridge'e Ekleme
Son olarak olusturulan bond, bridge izerine eklenir:
1. Bridge — Ports sekmesine gidin
2. “new” butonuna basilir
3. Interface olarak “bond-nas” segilir
4. Apply ve OK butonlarina basilir
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7. CRS812 MikroTik Switch Yapilandirmasi
a. Switch Hazirhgr:

Switch acildiginda default IP adresi 192.168.88.1/24'tlr. Bu adrese MGMT-1 portundan
erisebilirsiniz:

1. CRS812'nin MGMT-1 portunu bilgisayariniza baglayin.

2. Bilgisayarinizin Ethernet arayuzine 192.168.88.2/24 statik IP adresini atayin.

3. Tarayicidan http://192.168.88.1 adresine gidin

4. Kullanici adi admin, sifre ise cihazin altindaki etikette yazandir. Bu bilgilerle giris

yapin:
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@ mikroTik

Yonetim IP Atamasi

Giris yaptiktan sonra sifrenizi degistirmeniz istenen bir ekran gelecektir. Burada sifreyi
degistirdikten sonra acilan ekranda yoénetim ile ilgili ip atamasini yapabilirsiniz. Burada 6rnek
olarak 192.168.1.155/24 adresi verilmigstir, ag ayarlariniza gére uygun gateway ve DNS
Sunucu adreslerini de girin ve “Apply Configuration” butonuna basin:

v | © CRs812-ChangeNowa X  + _ @ x
< @ | ANotsecure 152168881 webfig/#Quick Set ~ % @ :

CRs812 RIS v~ () SateMode i Cuickset i} Advanced (=) Terminal  ©
# Quickset  Ethemet

Configuration

Mods  Routor @ Brdge

MACAddress  DOEATI665C

- 10280

ors 111

8885

VPN Address  hmbObajwwmd.snmynetnamenet

system

mmmmm

‘Apply Configuration

Bu ayarin uygulanmasiyla baglantiniz kopacaktir. Bu nedenle baglanti i¢in kullandiginiz
bilgisayarin ip adresini tekrar 192.168.1.0/24 aginda bir adrese alarak tarayicidan
192.168.1.155 adresini girerek switch araylziine ulasabilirsiniz.

RouterOS Giincellemesi

Bu asamada ilk yapilacak islem RouterOS yaziliminin en glincel versiyonda oldugudur.
Bunu kontrol etmek igin System - Packages - Check for Updates sayfasina gidilerek “Check
for Updates” butonuna basilir ve glincelleme varsa yapllir:
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b. Kurulum Oncesi Envanter ve Yedek

Switch arayuziine management IP (izerinden SSH ile baglanin. Tum yapilandirma adimlari

terminal Gzerinden yapilacaktir.

Shell
ssh admin@192.168.1.155

RoCEv2 yapilandirmasina baglamadan 6nce mevcut config'i yedekleyin:

Shell
/export file=before-roce

/system/backup/save name=before-

/file/print

roce
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[ @ before-roce

[ @ before-roce
Saving system configuration

Configuration backup saved

[ @ ] =

Columns: NAME, TYPE, SIZE, LAST-MODIFIED

NAME TYPE SIZE LAST-MODIFIED
before-roce.rsc script 3853 2026-07-20 15:41:
auto-before-reset.backup backup 74.5KiB  1970-01-01 03:
skins directory 1970-01-61 63:
crs812-pfc-280g.rif rif 558.3KiB 2026-06-25 09:
console-dump.txt .Ixt file 65.7KiB 2026-06-26 15:
before-roce.backup backup 96.6KiB  2026-87-20 15:

c. QSFP-DD Portlarini 2x200G Breakout Yapilandirma

CRS812'nin iki QSFP-DD fiziksel portu her biri varsayilan olarak 400G'dir. Her 400G port,
pasif breakout kablo ile iki adet 200G baglantiya ayrilir. QSFP-DD portlar 8 alt arayuze
sahiptir; 2x200G modunda 200G ana arayluzler -1 ve -5'tir. Diger alt arayuzler (-2, -3, -4, -6,
-7, -8) kapatilmaz, etkin kalir ancak yapilandirma gerektirmez.

Breakout kablolari takildiktan sonra, her 200G ana arayuzi zorlanmis hiz ve kapall
auto-negotiation ile yapilandirin:

Shell

/interface/ethernet

set qsfp56-dd-1-1 auto-negotiation=no speed=200G-baseCR4
set qsfp56-dd-1-5 auto-negotiation=no speed=200G-baseCR4
set qsfp56-dd-2-1 auto-negotiation=no speed=200G-baseCR4
set qsfp56-dd-2-5 auto-negotiation=no speed=200G-baseCR4

200G-baseCR4
200G-baseCR4

200G-baseCR4
200G-baseCR4

d. Jumbo Frame ve MTU Yapilandirmasi

Spark'lara bagh QSFP-DD portlarinda hem L2MTU hem de MTU degerlerini ayarlayin:

Shell

/interface/ethernet

set qsfp56-dd-1-1 12mtu=9500 mtu=9000
set gqsfp56-dd-1-5 12mtu=9500 mtu=9600
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set gqsfp56-dd-2-1 12mtu=9500 mtu=9000
set qsfp56-dd-2-5 12mtu=9500 mtu=9000

qsfp56-dd-1-1
qsfp56-dd-1-5

qsfp56-dd-2-1
qsfp56-dd-2-5

e. RoCEv2 Trafik Siniflandirmasi

QoS Profilleri

Shell
/interface/ethernet/switch/qos/profile
add name=roce dscp=26 traffic-class=3
add name=cnp dscp=48 traffic-class=6

Tx Queue, ETS, ECN ve CNP Onceligi

Shell

/interface/ethernet/switch/qos/tx-manager/queue
set 1 schedule=high-priority-group weight=1

set 3 schedule=high-priority-group weight=1 ecn=yes
set 6 schedule=strict-priority

TC1 ve TC3 ETS grubunda esit agirlikla (1:1) calisir; TC3 Gzerinde ECN isaretlemesi agiktir;
CNP kontrol paketleri TC6 strict priority ile dncelik alir. TC1 bossa TC3 portun tamamini
kullanabilir — bu komut kalici 100G/100G rate-limit olusturmaz.

high-priority-group

high-priority-group
strict-priority

PFC Profili

Shell
/interface/ethernet/switch/qos/priority-flow-control
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add name=pfc-tc3 traffic-class=3 rx=yes tx=yes

TC3 igin iki yonla Priority-based Flow Control profili olusturur. tx=yes switch'in komguya TC3
icin XOFF/XON frame géndermesine; rx=yes komsudan gelen TC3 PFC frame'lerine
uymasina izin verir.

Spark Portlarina Trust, PFC ve Queue Hiz Referansi

Shell

/interface/ethernet/switch/qos/port

set gqsfp56-dd-1-1 trust-13=keep pfc=pfc-tc3
egress-rate-queue3=200Gbps

set qsfp56-dd-1-5 trust-13=keep pfc=pfc-tc3
egress-rate-queue3=200Gbps

set gqsfp56-dd-2-1 trust-13=keep pfc=pfc-tc3
egress-rate-queue3=200Gbps

set gqsfp56-dd-2-5 trust-13=keep pfc=pfc-tc3
egress-rate-queue3=200Gbps

qsfTp56-dd-1-1 pfc-te3 200Gbps
qsfp56-dd-1-5 pfc-tc3 200Gbps
qsfTp56-dd-2-1 pfc-te3 200Gbps

qsfp56-dd-2-5 pfc-tc3 200Gbps

Lossless traffic class ve buffer havuzu

Shell

/interface/ethernet/switch/qos/settings
set lossless-traffic-class=3 lossless-buffers=auto

[ @ ] >
[ @ ]
L @ ]

W
w

auto

v
L

QoS hardware offload

Shell
/interface/ethernet/switch
set switch1 gos-hw-offloading=yes
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Shell
/ip/neighbor/discovery-settings
set 1lldp-dcbx=yes
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8. Spark’lara Sparkrun Yuklenmesi
a. Kullanici ve SSH Yapilandirmasi

Ag yapilandirmasi tamamlandiktan sonra Spark sistemlerinin birbirleriyle sifresiz olarak
haberlesebilmesi icin tim node'larda ortak bir kullanici olusturulmalidir. sparkrun, bu
kullanici Uzerinden tum node'lara SSH ile baglanir ve cluster yonetim iglemlerini
gergeklestirir.

Hosthame Ayarlama
Her Spark'a benzersiz bir hostname verin. Bu, SSH known_hosts yonetimi, log analizi ve
cluster node takibi i¢in gereklidir:

Shell
# Spark 1 Uzerinde:
sudo hostnamectl set-hostname sparki

# Spark 2 Ulzerinde:
sudo hostnamectl set-hostname spark2

# Spark 3 Uzerinde:
sudo hostnamectl set-hostname spark3

# Spark 4 lzerinde:
sudo hostnamectl set-hostname spark4

Ortak Kullanici Olugturma
Tam Spark sistemlerinde ayni kullanici adi olusturulmalidir. Bu dokiimanda nvidia kullanici
adi kullanilacaktir. Asagidaki komutlar dort Spark sistemi tzerinde de calistirilir:
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Shell

sudo useradd -m nvidia

sudo usermod -aG sudo nvidia
sudo passwd nvidia

Tdm sistemlerde ayni sifreyi kullanin — yénetim stireglerini kolaylastirir. sparkrun SSH mesh
kurulumu sirasinda ilk baglantida bu sifre sorulur, sonrasinda anahtar tabanh kimlik
dogrulamaya gecilir.

Passwordless Sudo Yapilandirmasi

sparkrun, CX7 ag yapilandirmasi sirasinda sudo ile komutlar ¢alistirir. Her seferinde sifre
sormamasi i¢in passwordless sudo ayarlanmalidir:

Shell

echo "nvidia ALL=(ALL) NOPASSWD:ALL" | sudo tee
/etc/sudoers.d/nvidia

sudo chmod 440 /etc/sudoers.d/nvidia

:-$ sudo hostnamectl set-hostname sparki
[sudo] password for openzeka:

: 5 sudo useradd -m nvidia

:-$ sudo usermod -aG sudo nvidia

:-$ sudo passwd nvidia
New password:

Retype new password:
passwd: password updated successfully

: 5 echo "nvidia ALL=(ALL) NOPASSWD:ALL" | sudo tee /etc/sudoers.d/nvidia
nvidia ALL=(ALL) NOPASSWD:ALL

HE iudo chmod 440 [etc/sudoers.d/nvidia

: S

=y

b. sparkrun Kurulumu

Kurulum nvidia kullanicisi olan hesapta yapilir.

Shell
su - nvidia

Once uv paketi kurulur:

Shell
curl -LsSf https://astral.sh/uv/install.sh | sh
source ~/.bashrc
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Sonra Sparkrun kurulur:

Shell
uvx sparkrun setup

Kurulum esnasinda sorulan sorulara uygun cevaplar verilir:
1. Oncelikle cihazlarin ip adresleri girilir:
2. cluster igin bir isim verilir
3. SSH kullanici adi olarak 6énceki adimda olusturulan nvidia ismi girilir.
4. MESH kurulumu icin Y segilir

:~$ uvx sparkrun setup
Installed 33 packages i

Installing sparkrun as a uv tool...

Installing sparkrun via uv tool install...

sparkrun installed on PATH

Completion already configured in /home/openzeka/.bashrc

Updating recipe registries...
uUpdating 7 registries...
Updating sparkrun-testing... done
Updating sparkrun-transitional... done
Updating official... done
Updating experimental... done
Updating community... done
Updating eugr... done
Updating atlas... done
7 registries updated.

Phase 1: Cluster Setup

Detecting CX7 interfaces on this machine...
CX7 detected! This machine is a DGX Spark.
Enter host IPs/hostnames (comma-separated) [192.168.1.162]: 192.168.1.162,192.168.1.157,192.168.1.158,192.168.1.161
Cluster name [default]: my-cluster
SSH username [openzeka]: nvidia
Created cluster 'my-cluster' with 4 host(s), set as default.

Phase 2: SSH Mesh
Set up H mesh across 4 host(s) + this machine? [Y/n]: ¥

Note: SSH user 'nvidia’ differs from local user 'openzeka'. The mesh script will handle cross-user key exchange for 192.168.1.162 automatica
1ly.

5. Configure CX7 networking? sorusuna Y denir, burada sordugu nvidia degil orijinal
kullanici sifresidir:

Phase 3: CX7 Network Configuration

Configures high-speed CX7 networking between hosts.

Configure CX7 networking? [Y/n]: vy
Topolegy: switch
Subnets: 192.168.0.0/24, 192.168.2.0/24
[sudo] password for openzeka:

Add 'nvidia' to the docker group on all hosts? sorusuna Y segilir

Install sudoers entries? sorusuna “Y” segilir

Install earlyoom? sorusuna “Y” segilir

Setup complete mesaji geldiginde kurulum basariyla tamamlanmis demektir

© N
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Setup Complete!

Cluster: my-cluster (4 hosts, set as default)
SSH mesh: oK

CX7T: configured (switch)

S5H remesh: OK

Docker: 0K (4/4)

Sudoers: installed (fix-permissions, clear-cache)
earlyoom: installed

Mext steps:
sparkrun list # Browse avalilable recipes
sparkrun show gwen3-1.7b-v1llm # Recipe details + VRAM estimate
sparkrun run gwen3-1.7b-vllm --dry-run # Preview a launch
sparkrun run gwen3-1.7b-vllm # Launch inference

i~5

c. DCB (Data Center Bridging) Konfiglirasyonu

Switch tarafinda PFC ve ECN yapilandirildi, ancak Spark tarafinda da ConnectX-7
arayUzleri icin DSCP etiketleme ve PFC etkinlestiriimelidir. Bu adim sparkrun tarafindan
yapilmaz — her Spark'ta manuel uygulanmalidir.

Aktif CX7 Arayuzlerini Tespit Etme
Her Spark'ta aktif CX7 arayuzlerini tespit edin:
Shell
ip link show | grep -E 'enp.*np|enP.*np'

MTU 9000 ve UP,LOWER _UP durumundaki arayuzler aktif olanlardir. Bu dokiimanda her
Spark'ta iki aktif araylz kullaniimaktadir:

- enp1s0finp1 — Subnet 1
- enP2p1s0finp1 — Subnet 2

:-S ip link show | grep -E 'enp.*np|enP.*np’
©: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1508 qdisc mq state DOWN mode DEFAULT group default qlen 1000
1: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 5000 gdisc mq state UP mode DEFAULT group default glen 1000

0: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 qdisc mq state DOWN mode DEFAULT group default glen 1000
1: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 9000 qdisc mg state UP mode DEFAULT group default gqlen 1000
-5

DSCP — Traffic Class Eglemesi
ConnectX-7 araylzlerine gelen RoCEv2 paketlerinin DSCP 26 degerini traffic class 3'e
eslemesi icin dcb app komutu kullanilir:

Shell

sudo dcb app add dev enp1s@f1np1l dscp-prio 26:3
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sudo dcb app add dev enP2p1s@finp1 dscp-prio 26:3

Bu komut, DSCP 26 ile isaretlenmis paketlerin priority 3 (TC3) kuyruguna yoénlendirilmesini
saglar. Switch tarafindaki TC3 yapilandirmasiyla ayni traffic class kullanilir.

PFC Etkinlestirme

TC3 igin lossless iletisim saglamak Uzere PFC'yi etkinlestirin:
Shell
sudo dcb pfc set dev enp1s@finpl prio-pfc 3:on
sudo dcb pfc set dev enP2p1s@finp1 prio-pfc 3:on

prio-pfc 3:on — yalnizca priority 3 igin PFC frame'leri génder ve alin. Diger priority'ler
etkilenmez.

: 5 sudo dcb app add dev enpl::ﬂfinpl dscp-prio 26:3
[sudo] password for openzeka:
E sudo dcb app add dev enP2pls@filnpl dscp-prio 26:3

sudo dcb pfc set dev enpls@finpl prio-pfc 3:on
sudo dcb pfc set dev enP2pls@filnpl prio-pfc 3:on

Kalicilagtirma (systemd Servisi)
DCB komutlari reboot sonrasi kaybolur. Otomatik uygulanmasi icin systemd servis dosyasi
olusturun. Her Spark'ta:

Shell

sudo tee /etc/systemd/system/dcb-roce.service > /dev/null <<'EOF'
[Unit]

Description=Configure DCB DSCP and PFC for RoCEv2 on CX7
interfaces

After=network-online.target

Wants=network-online.target

[Service]

Type=oneshot

ExecStart=/bin/bash -c '\
dcb app add dev enp1s@finp1 dscp-prio 26:3 && \
dcb app add dev enP2p1s@fi1np1 dscp-prio 26:3 && \
dcb pfc set dev enpl1s@finp1 prio-pfc 3:on && \
dcb pfc set dev enP2p1s@finp1l prio-pfc 3:on'

RemainAfterExit=yes
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[Install]
WantedBy=multi-user.target
EOF

sudo systemctl daemon-reload
sudo systemctl enable dcb-roce.service
sudo systemctl start dcb-roce.service

:$ sudo tee [etc/systemd/system/dcb-roce.service > /dev/null <<'EOF'
[Unit]
Description=Configure DCB DSCP and PFC for RoCEv2 on CX7 interfaces
After=network-online.target
Wants=network-online.target

[Service]

Type=oneshot

ExecStart=/bin/bash -c '\
dcb app add dev enpilsefinpl dscp-prio 26:3 && \
dcb app add dev enP2p1se©finpl dscp-prio 26:3 && \
dcb pfc set dev enpls@finpl prio-pfc 3:on && \
dcb pfc set dev enP2plsefinpl prio-pfc 3:on'

RemainAfterExit=yes

[Install]
WantedBy=multi-user.target
EOF
:$ sudo systemctl daemon-reload
sudo systemctl enable dcb-roce.service
sudo systemctl start dcb-roce.service
Created symlink /etc/systemd/system/multi-user.target.wants/dcb-roce.service — fetc/systemd/system/dcb-roce.service.
:-$ sudo systemctl status dcb-roce.service
dcb-roce.service - Configure DCB DSCP and PFC for RoCEv2 on CX7 interfaces
Loaded: loaded (/etc/systemd/system/dcb-roce.service; ; preset: )
Active: since Tue 2026-07-21 06:54:45 UTC; 14s ago
Process: 30343 ExecStart=/bin/bash -c dcb app add dev enplsefinpl dscp-prio 26:3 && dcb app add dev enP2p1s@finpl dscp-prio 26:3 !
Main PID: 30343 (code=exited, status=0/SUCCESS)
CPU: 5ms

Jul 21 86:54:45 sparkl systemd[1]: Starting dcb-roce.service - Configure DCB DSCP and PFC for RoCEv2 on CX7 interfaces...
Jul 21 06:54:45 sparkl systemd[1]: Finished dcb-roce.service - Configure DCB DSCP and PFC for RoCEv2 on CX7 interfaces.

9. Hiz ve RDMA Testleri

Bu adimda, compute aginin dogru calistigini ve RoCEv2 tizerinden RDMA iletisiminin
beklendidi gibi performans verdigini dogrulayacagiz. Testler iki Spark arasinda yapilir; 4
node icin capraz testler benzer sekilde tekrarlanabilir.

IP Atamasi Referansi
sparkrun wizard tarafindan CX7 araytizlerine atanan IP adresleri asagida goérindugu gibidir,
sizin senaryoda bu adresler yerine kendi adreslerinizi kullanmaniz gerekir:

Spark Management CX7 Subnet 1 CX7 Subnet 2
(enP7s7) (enp1s0finp1) (enP2p1s0finp1)

Spark 1 192.168.1.162 192.168.0.162 192.168.2.162

Spark 2 192.168.1.157 192.168.0.157 192.168.2.157

Spark 3 192.168.1.158 192.168.0.158 192.168.2.158
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Spark 4 192.168.1.161 192.168.0.161 192.168.2.161

Testler igin iki CX7 subnet'i kullanilir:
- Subnet 1: 192.168.0.0/24 — enp1s0finp1
- Subnet 2: 192.168.2.0/24 — enP2p1s0f1inp1

IP ve MTU Testi
Spark 1'den Spark 2'ye ping ile baglanti ve jumbo frame testi yapin:
Shell

# Spark 1 Uzerinde:
ping -c¢ 4 192.168.0.157
ping -M do -s 8972 -c 4 192.168.0.157

ilk ping normal baglantiyi, ikinci ping 9000 byte MTU'yu test eder. -M do fragmentation'i
engeller — paket dismezse MTU 9000 ugtan uca calisiyor demektir.

ikinci subnet icin de tekrarlayin:

Shell
ping -c 4 192.168.2.157
ping -M do -s 8972 -c 4 192.168.2.157
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-c 4 192.168.0.157
PING 192.168.0.157 (192.168.08.157) 56(84) bytes of data.
64 bytes from 192.168.0.157: icmp seq=1 ttl=64 time=1.22 ms
64 bytes from 192.168.08.157: icmp_seq=2 ttl=64 time=0.962 ms
64 bytes from 192.168.0.157: icmp_seg=3 ttl=64 time=0.890 ms
64 bytes from 192.168.0.157: icmp seq=4 ttl=64 time=0.938 ms

--- 192.168.0.157 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3004ms
rtt minfavg/max/mdev = 0.890/1.002/1.219/0.127 ms

:~S ping -M do -s 8972 -c 4 192.168.0.157
PING 192.168.08.157 (192.168.0.157) 8972(2000) bytes of data.
8980 bytes from 192.168.08.157: icmp_seq=1 ttl=64 time=0.909 ms
8980 bytes from 192.168.0.157: icmp seq=2 ttl=64 time=1.00 ms
8980 bytes from 192.168.0.157: icmp_seqg=3 ttl=64 time=0.994 ms
8980 bytes from 192.168.0.157: icmp_seq=4 ttl=64 time=0.992 ms

--- 192.168.08.157 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3005ms
rtt minfavg/max/mdev = 0.909/0.974/1.002/0.037 ms

:~S ping -c 4 192.168.2.157
PING 192.168.2.157 (192.168.2.157) 56(84) bytes of data.
64 bytes from 192.168.2.157: icmp_seg=1 ttl=64 time=2.19 ms
64 bytes from 192.168.2.157: icmp_seq=2 ttl=64 time=0.625 ms
64 bytes from 192.168.2.157: icmp_seq=3 ttl=64 time=0.581 ms
64 bytes from 192.168.2.157: icmp_seqg=4 ttl=64 time=1.17 ms

--- 192.168.2.157 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3045ms
rtt minfavg/max/mdev = 0.581/1.141/2.189/0.647 ms

:~% ping -M do -s 8972 -c 4 192.168.2.157
PING 192.168.2.157 (192.168.2.157) 8972(9000) bytes of data.
8980 bytes from 192.168.2.157: icmp_seqg=1 ttl=64 time=0.580 ms
8980 bytes from 192.168.2.157: icmp_seq=2 ttl=64 time=1.09 ms
8980 bytes from 192.168.2.157: icmp_seq=3 ttl=64 time=0.988 ms
8980 bytes from 192.168.2.157: icmp_seq=4 ttl=64 time=0.877 ms

--- 192.168.2.157 ping statistics ---
4 packets transmitted, 4 received, 0% packet loss, time 3815ms
rtt minfavg/max/mdev = 0.580/0.883/1.088/0.190 ms

LRt

TCP Throughput Testi (iperf3)
Ethernet/IP katmani Gzerinden temel bant genisligini élgtin. Bu test RDMA degildir — TCP
Uzerinden CPU involvement'll transferdir.

Shell

# Spark 2 lzerinde (sunucu):
iperf3 -s

# Spark 1 Ulzerinde (istemci):
iperf3 -c 192.168.0.157 -P 8 -t 30

-P 8 sekiz paralel akis, -t 30 otuz saniye test suresi. Beklenen sonug: ~100-120 Gbps toplam
throughput.
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Not: iperf3 kurulu degilse yukleyin:

Shell

sudo apt install iperf3

5]
5]
7]
7]
9]
9]
11]
11]
13]
13]
15]
15]
17]
17]
19]
19]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

8.

ID] Interwval

00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.
.00-30.

Transfer

63.9
63.
33.
33.
64.
64.
64.
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33.
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35.
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30.

=~ 2 @ = =W W= =] =0
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GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes
GBytes

Bitrate

18.3
18.3
9.63
9.63
18.3
18.3
18.4
18.4
9.59
9.59
18.0
18.0
10.0
10.0
8.79
8.79

Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec
Gbits/sec

sender
receiver
sender
receiver
sender
receiver
sender
receiver
sender
receiver
sender
receiver
sender
receiver
sender
receiver

sender
receiver

[SUM]
[SUM]

.00-30. e 388 GBytes 111 Gbits/sec
.00-30. e 388 GBytes 111 Gbits/sec

(e Qe Qe - - I - R - o e - - R o o R R 1

iperf Done.

RDMA Cihazlarini Belirleme
RDMA cihaz adlarini 6grenin:

Shell
ibdev2netdev

Ornek cgikti:
rocep1s0f1 port 1 ==> enp1s0finp1 (Up)
roceP2p1s0f1 port 1 ==> enP2p1s0finp1 (Up)

15 ibdevZnetdev
roceP2plsefe port 1 enP2pls@fonp® (Down)
roceP2pl1s6fl port 1 ==> enP2pls6finpl (Up)

e
rocepls@fe port 1 enpls@fonp® (Down)
p

rocepls®fl port 1 enpls@finpl (Up)

RDMA Write Testi (ib_write_bw)
RoCEvV2 lzerinden RDMA write isleminin bant genisligini élctin. Bu test CPU involvement
olmadan dogrudan bellek transferini test eder.
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Subnet 1 (enp1s0finp1 — rocep1s0f1):
Spark 2 izerinde (sunucu):

Shell

ib_write_bw -d rocep1s@f1 -F --report_gbits

Spark 1 Uzerinde (istemci):

Shell

ib_write_bw -d rocep1s@f1 -F --report_gbits 192.168.0.157

Beklenen sonug: ~100-111 Gbps.

:5 ib_write_bw -d rocepl1s®fl -F --report_gbits 192.168.0.157

Dual-port
Number of gps
Connection type :
PCIe relax order:
ibv_wr* API
TX depth

CQ Moderation
Mtu

Link type

GID index

Max inline data
rdma_cm QPs
Data ex. method

RDMA_Write BW Test

: OFF Device
1 Transport type :
: OFF

RC Using SRQ
ON

: ON

128
1

: 4096[B]

Ethernet

H |
: 8[B]
: OFF

Ethernet

: rocepls@fi

1B

local address: LID 0008 QPN 0x0228 PSN 0x9bd50e RKey 0x1c@3ec VAddr 8x00e83c995cdone
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:00:162
remote address: LID 0000 QPN 0x8228 PSN 0x3fcb66 RKey 0x1c@3ec VAddr 0x080f0lcclcf4000
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:00:157

#bytes
65536

#iterations

BW peak[Gb/sec] BW average[Gb/sec]

MsgRate[Mpps]
0.208383

Subnet 2 (enP2p1s0finp1 — roceP2p1s0f1):

Spark 2 Uzerinde (sunucu):

Shell

ib_write_bw -d roceP2p1s0f1 -F --report_gbits

Spark 1 izerinde (istemci):

Shell

ib_write_bw -d roceP2p1s0f1 -F --report_gbits 192.168.2.157

Beklenen sonug: ~100-111 Gbps.
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RDMA_Write BW Test
Dual-port : OFF Device : roceP2plsefi
Number of gps sl Transport type : IB
Connection type : RC Using SRQ : OFF
PCIe relax order: ON
ibv_wr#* API : ON
TX depth : 128
CQ Moderation 7 4l
Mtu : 4096[B]
Link type : Ethernet
GID index 7 =
Max inline data : O[B]
rdma_cm QPs : OFF
Data ex. method : Ethernet

local address: LID 0800 QPN 0x02a8 PSN 0xcb63e RKey 0xleB®3ec VAddr 0x08fbeedf4adons
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:02:162

remote address: LID 0000 QPN 0x02a8 PSN 0x8b67bf RKey 0xle@3ec VAddr 0x00f3671aaed0oo
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:02:157

#bytes #iterations BW peak[Gb/sec] BW average[Gb/sec] MsgRate[Mpps]
65536

iki arayiiz de ~100 Gbps veriyorsa, her Spark arasinda toplam ~200 Gbps RDMA bant
genisligi mevcuttur.

RDMA Read Testi (ib_read_bw)
RDMA read isleminin bant genisligini élgtn:

Subnet 1 (enp1s0finp1 — rocep1s0f1):
Spark 2 izerinde (sunucu):

Shell
ib_read_bw -d rocep1s@f1 -F --report_gbits

Spark 1 Uzerinde (istemci):
Shell
ib_read_bw -d rocep1s@8f1 -F --report_gbits 192.168.0.157

Beklenen sonug: ~95-110 Gbps.
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Dual-port
Number of qgps
Connection type

PCIe relax order:
: ON

ibv_wr* API

TX depth

CQ Moderation
Mtu

Link type

GID index
Qutstand reads
rdma_cm QPs

: OFF

H

+ra — —_
e OrPe=NZel<A

ib_read _bw -d
RDMA_Read BW
Device
Transport type
Using SRQ

roceplsefi
IB
OFF

1
ON

128
1

: 4096[B]

Ethernet

HI |

16

: OFF

Data ex. method Ethernet

local address: LID 0000 QPN 0x0822a PSN 0x231671 OUT 0x10 RKey 0x1c0300 VAddr 0x00fabcf871d060

GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:00:162

remote address: LID 0000 QPN 0x022a PSN 0x7cell7 OUT 0x10 RKey Ox1lcO3ee VAddr 0x00f6b4b38edfne
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:00:157

#bytes #iterations
65536

BW peak[Gb/sec] BW average[Gb/sec] MsgRate[Mpps]

0.208163

Subnet 2 (enP2p1s0finp1 — roceP2p1s0f1):
Spark 2 izerinde (sunucu):

Shell
ib_read_bw -d roceP2p1s0f1 -F --report_gbits

Spark 1 Uzerinde (istemci):

Shell
ib_read_bw -d roceP2p1s6f1 -F --report_gbits 192.168.2.157

ib_read _bw -d roceP2pls®@fl -F --report_gbits 192.168.2.157
RDMA_Read BW Test

Dual-port OFF Device roceP2p1s0fi

Number of qps 71 Transport type : IB

Connection type : RC Using SRQ : OFF

PCIe relax order: ON

ibv_wr* API : ON

TX depth : 128

CQ Moderation 5 1

Mtu : 4096[B]

Link type

GID index
Outstand reads
rdma_cm QPs
Data ex. method

Ethernet
3
16

: OFF

Ethernet

local address: LID 0000 QPN 0x02a9 PSN 8xaf923cl OUT 0x10 RKey 0x1e0300 VAddr 0x00eb80a%abdeee
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:02:162

remote address: LID 0000 QPN 0x02a2 PSN 0x1695ab OUT ©0x10 RKey 0x1e0300 VAddr 0x00e2141659d066
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:02:157

#iterations

#tbytes
65536

BW peak[Gb/sec]

BW average[Gb/sec] MsgRate[Mpps]

0.208168
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Beklenen sonug: ~95-110 Gbps.

RDMA Latency Testi (ib_write_lat)
Spark 2 Uzerinde (sunucu):

Shell
ib_write_lat -d rocepl1s0f1

Spark 1 Uzerinde (istemci):

Shell
ib_write_lat -d rocep1s6f1 192.168.0.157

:-$ ib_write_lat -d rocepls@fl 192.168.0.157

RDMA_Write Latency Test
Dual-port : OFF Device : roceplsefi
Number of gps 3 Transport type : IB
Connection type : Using SRQ : OFF
PCIe relax order:
ibv_wr* API 3
TX depth
Mtu H
Link type : Ethernet
GID index 3 3

Max inline data : 220[B]
rdma_cm QPs : OFF
Data ex. method :

local address: LID 0000 QPN ©x022b PSN ©x1f88c5 RKey ©x1bd7d4 VAddr @x06b8a®32017680
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:00:162
remote address: LID 8800 QPN 0x022b PSN 8xb5b281 RKey 0x1bc8c5 VAddr 0x00b32192f49000
GID: 00:00:00:00:00:00:00:00:00:00:255:255:192:168:00:157

t_max[usec] t_typical[usec] t_avg[usec] t_stdev[usec] 99% percentile[usec] 99.9% percentile

3.12 3.48

Beklenen sonug: ~1-3 microsecond latency.

10. sparkrun ile Model Calistirma

Bu adimda, sparkrun lGzerinden ¢ok node'lu bir inference is yuki ¢alistirarak cluster'in ugtan
uca calistigini dogrulayacagiz.

Model ve Recipe

Bu testte gim-5.2-int4 modeli kullanilir. Model, 4 node Gzerinde tensor parallelism ile
calistirilir. Bu model igin 6zel container imaji ve recipe YAML dosyasi OpenZeka tarafindan
saglanmaktadir. Bu modeli kullanmak istiyorsaniz OpenZeka ile irtibata gegin. Ya da kendi
imaj ve modelinizi kullanabilirsiniz.

Modelin Calistiriimasi
Ornek olarak galistirilacak model icin komut ve yaml dosyasinin igerigi asagidadir:

Shell
sparkrun run glm52-qt-dcp4-4spark.yaml
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Calistirilan yaml dosyasi igerigi su sekildedir:

Shell

model: QuantTrio/GLM-5.2-Int4-Int8Mix
runtime: vllm-ray

container: vllm-zatz-dcp:probe

min_nodes: 4
max_nodes: 4

metadata:
description: GLM-5.2 Int4-Int8Mix TP4 DCP4 655K MTP
(tonyd2wild, cudagraph NONE for GB10 host-staged NCCL)
maintainer: local
model_params: 744B-MoE-40B-active
model_dtype: int4-int8mix

defaults:
port: 8210
host: 0.0.0.0
tensor_parallel: 4
pipeline_parallel: 1
decode_context_parallel: 4
gpu_memory_utilization: 6.80
max_model_len: 32000
max_num_seqs: 16
max_num_batched_tokens: 4096
kv_cache_dtype: fp8_ds_mla
kv_cache_memory_bytes: 9000000000
load_format: auto
served_model_name: glm-5.2
quantization: compressed-tensors
reasoning_parser: glm45
tool_call_parser: glm47

env:
NCCL_IB_TC: "106"
HF_HUB_OFFLINE: "1"
TRANSFORMERS_OFFLINE: "1"
SAFETENSORS_FAST_GPU: "1"
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CUDA_DEVICE_ORDER: "PCI_BUS_ID"
CUDA_DEVICE_MAX_CONNECTIONS: "32"
CUTE_DSL_ARCH: "sm_121a"
TORCH_CUDA_ARCH_LIST: "12.1a"
VLLM_ALLOW_LONG_MAX_MODEL_LEN: "1"
VLLM_RPC_TIMEOUT: "1800000"
NCCL_MAX_NCHANNELS: "4"
NCCL_MIN_NCHANNELS: "4"
PYTORCH_CUDA_ALLOC_CONF: "expandable_segments:True"
VLLM_WORKER_MULTIPROC_METHOD: "spawn"
VLLM_USE_FLASHINFER_SAMPLER: "1"
VLLM_USE_V2_MODEL_RUNNER: "1"
VLLM_USE_B12X_SPARSE_INDEXER: "1"
VLLM_DCP_GLOBAL_TOPK: "1"
VLLM_DCP_SHARD_DRAFT: "1"
VLLM_KZ_TRIM_AFTER_LOAD: "1"
VLLM_USE_B12X_MOE: "©"
VLLM_USE_B12X_FP8_GEMM: "©"
VLLM_DISABLE_TP_MQ_BROADCASTER: "1"
VLLM_ENABLE_PCIE_ALLREDUCE: "@"
USES_B12X: "True"
FLASHINFER_DISABLE_VERSION_CHECK: "1"
RAY_memory_usage_threshold: "©.99"
RAY_memory_monitor_refresh_ms: "90"

command: |
vllm serve {model} \

--served-model-name {served_model_name} \
--trust-remote-code \
--load-format {load_format} \
--quantization {quantization} \
--distributed-executor-backend ray \
--tensor-parallel-size {tensor_parallel} \
--pipeline-parallel-size {pipeline_parallel} \
--decode-context-parallel-size {decode_context_parallel} \
--dcp-comm-backend ag_rs \
--dcp-kv-cache-interleave-size 1 \
--gpu-memory-utilization {gpu_memory_utilization} \
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--max-model-len {max_model_len} \

--max-num-seqs {max_num_seqs} \

--max-num-batched-tokens {max_num_batched_tokens} \

--kv-cache-dtype {kv_cache_dtype} \

--kv-cache-memory-bytes {kv_cache_memory_bytes} \

--generation-config v1lm \

--hf-overrides
'{"use_index_cache" :true, "index_topk_pattern" :"FFFSSSFSSSFSSSFSSS
FSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSSFSSS™ '\

--port {port} \

--host {host} \

--no-enable-log-requests \

--compilation-config '{"cudagraph_mode":"NONE"}"' \

--attention-backend B12X_MLA_SPARSE \

--moe-backend flashinfer_cutlass \

--reasoning-parser {reasoning_parser} \

--tool-call-parser {tool_call_parser} \

--enable-auto-tool-choice \

--speculative-config
"{"model" :"QuantTrio/GLM-5.2-Int4-Int8Mix", "method" :"mtp", "num_sp
eculative_tokens" :3, "moe_backend" :"flashinfer_cutlass", "draft_att
ention_backend" :"B12X_MLA_SPARSE", "draft_sample_method" :"probabil
istic"}"' \

--long-prefill-token-threshold 20648 \

--async-scheduling

SSH Authorization Hatas1 Coziimii
Eger sparkrun komutu c¢alistirildiktan sonra kendine baglanirken authorization ile ilgili bir
hata alinirsa asagidaki komut kullanilir ve sparkrun tekrar ¢alistirilir:

Shell
cat ~/.ssh/id_ed25519.pub >> ~/.ssh/authorized_keys
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[1/6] Preparing
done (@.0s5)
[2/6] Building image - skipped (no builder)
[3/6] Distributing resources
H script <- 192.168.1.162 FAILED rc=255 (@.1s): nvidia@192.168.1.162: Permission denied (publickey,password).

stributing image vllm-zatz-dcp:probe to 4 host(s)
SSH cmd <- 192.168.1.162 FAILED rc=255 (@.1s): nvidia@192.168.1.162: Permission denied (publickey,password).
Contailner image stale on 4 of 4 host(s), syncing
Pipeline <- 192.168.1.162 FAILED rc=255 (0.3s): nvidia@192.168.1.162: Permission denied (publickey,password).
Image distribution failed on hosts: ['192.168.1.162"']
Error: Image distribution failed on: 192.168.1.162

Modelin Hazir Oldugunun Dogrulanmasi
Model basladiginda “Application startup complete.” seklinde bir mesaj alirsiniz, artik model
kullanima hazirdir:

(APIHchcr i INFO - :35:14 [api_server. py 576] Starting vLLM server on http://0.0.0.08:8210
€ i INFO - :35:14 [launcher. Avallable routes are:
INFO - :35:14 [launcher. /openapi.json, Methods: HEAD, GET
(APIServer INFO - :35:14 [launcher. e: /docs, Methods: HEAD, GET
(APIServer p' INFO - :35:14 [launcher. e: /docsfoauth2-redirect, Methods: HEAD, GET
(APIvchcr INFO - :35:14 [launcher. /redoc, Methods: HEAD, GET
INFO - :35:14 [launcher. e: [load, Methods: GET
INFO - :35:14 [launcher. 6 /version, Methods: GET
INFO - :35:14 [launcher. 6 /health, Metheds: GET
(APIServer pi INFO - :35:14 [launcher. Route: fmetrics, Methods: GET
(APIServer pi INFO - :35:14 [launcher. Route: /tokenize, Methods: POST
(APIServer pi INFO - :35:14 [launcher. Rou /detokenize, Methods: POST
(APIServer pi INFO - :35:14 [launcher. e: /vl/models, Methods: GET
e i INFO - :35:14 [launcher. Route: /ping, Methods: GET
INFO - :35:14 [launcher. Route: /ping, Methods: POST
INFO - :35:14 [launcher. Route: /invocations, Methods: POST
INFO - :35:14 [launcher. Route: /v1/chat/completions, Methods: POST
INFO - :35:14 [launcher. Rou /v1l/chat/completions/batch, Methods: POST
INFO - :35:14 [launcher. Route: /vl/responses, Methods: POST
INFO - :35:14 [launcher. Route: /vl/responses/{response_id}, Methods: GET
INFO - :35:14 [launcher. /vljresponses/{response_1id}/cancel, Metheods: POST
INFO - :35:14 [launcher. e: /vl/completions, Methods: POST
INFO - :35:14 [launcher. e: /vl/messages, Methods: POST
INFO - :35:14 [launcher. /vl/messages/count_tokens, Methods: POST
S INFO - :35:14 [launcher. e: /generative_scoring, Methods: POST
(APIServer pi INFO - :35:14 [launcher. e: /inference/vl1/generate, Methods: POST
(APIServer pi INFO - :35:14 [launcher. Rou /scale_elastic_ep, Methods: POST
(APIServer pi INFO - :35:14 [launcher. Route: fis_scaling_elastic_ep, Methods: POST
(APIServer pi INFO - :35:14 [launcher. Route: /v1/chat/completions/render, Methods: POST
(APIServer pi INFO - :35:14 [launcher. Rou /vl/completions/render, Methods: POST
(APIServer pi INFO - :35:14 [launcher.py:46] Route: /vl1/chat/completions/derender, Methods: POST
(APIServer pi INFO - :35:14 [launcher.py:46] Route: fvl/completions/derender, Methods: POST
(APIServer pi INFO: Started server process [879]
(APIServer pi INFO: Waiting for application startup.
(APIServer pid=879) INFO: Application startup complete.

Benchmark Sonuglari
Bu sekilde ayaga kalkan modelde linkte verdigimiz benchmark araciyla yapilan testler
sonucunda elde edilen ortalama degerler su sekildedir:

Eszamanli TTFT (ms) Token/sn Gecikme (sn) Verim (RPS)
Istek
1 565 19.47 6.60 0.15
2 1419 16.90 7.91 0.13
4 1263 12.75 10.39 0.10
8 1928 8.65 15.38 0.07
16 1729 6.85 18.83 0.05
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11.  NAS Yapilandirmasinin Yapilmasi (ASUSTOR
AS6808T)

Bu yapida kullanilan NAS cihazinin kutu agilisindan itibaren kurulumunun yapilmasi,
bonding yapilarak CRS312 switch'e 2x10Gbps LACP ile baglanmasi, paylasilan bir klasor
olusturulmasi, izinlerinin verilmesi ve bu dizinin bir Spark'a mount edilmesi adimlari
anlatilacaktir.

OreNZ=IKA

Fiziksel Kurulum
1. 8 adet HDD diski cihaziniza takin.
2. NAS arkasinda bulunan iki adet 10Gbps portu CRS312 cihazinin Combo3 ve
Combo4 portlarina Cat6 kablo ile baglayin.
3. Glg baglantisini yapin.

NAS'I ilk Agilis ve Fabrika Ayarlarina Alma
Power diigmesine 1-2 saniye basili tutarak cihazi agin. Acilis sirasinda LCD panelde
siraslyla su mesajlar gorinecektir:

1. "Starting system please wait" — sistem basliyor

2. "booting-service" / "booting-network" — servisler ve ag baslatiliyor

3. "Initialize NAS?" — ilk kurulum/fabrika ayari sorusu

Ekranda "Initialize NAS?" sorusu geldiginde, YES segili iken LCD panelin sag alt kdgesindeki
Confirm (enter) diigmesine basin.

Ardindan "Delete all data?" sorusu ¢ikacaktir. TUm veriler silinecegi igin eminseniz, YES
secili iken tekrar Confirm digmesine basin.

Ekranda "Initializing please wait" ifadesi gortinir ve islem baslar. Bir sire sonra islem
tamamlanir ve LCD panelde NAS'a atanmis IP adresi gorindar.

NAS IP Adresini Bulma
NAS fabrika ayarlarinda DHCP ile IP alir. Aginizda DHCP sunucu varsa, IP adresi LCD
panelde otomatik goértndr.

Eger aginizda DHCP sunucu yoksa, NAS link-local adresi (169.254.x.x) alir. Bu durumda
bilgisayarinizi ayni link-local araligina getirerek erisebilirsiniz.

IP adresini 6grendikten sonra tarayicidan http://<nas-ip>:8000 adresine gidin. Ornegin:
http://192.168.1.31:8000
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ilk kurulum ekraninda varsayilan kullanici adi ve sifre admin / admin'dir. Girig yaptiktan sonra
default olan port yapilandirmasini gosterecektir, degistirebilir veya default ayarlarla devam
edebilirsiniz:

Before you begin

Sifre degistirmeniz istenirse sifrenizi degistirin, eger istenmezse sag ustte bulunan A isimli
simgeye tiklayip buradan Personal segenegini secerek acgilan ekranda sifrenizi
degistirebilirsiniz:
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Personal

Volume Usage Theme
Name: admin
Description: Admin
E-mail:
password. wneenesens

Password

Confirm password wrreneeeen

Previous Change: 07/21/2026

ADM language: Same as browser v

Enable 2-step verification

RAID Yapilandirmasi
NAS fabrika ayarlarinda 8 disk ile RAID 5 yapilandiriimis olarak gelir. RAID 5, 1 disk
toleransi saglar ve ~51 TB kullanilabilir alan sunar.

RAID Disk Kullanilabilir | Hiz Onerilen Kullanim
Toleransi Alan
RAID 0 | Yok 58 TB En Hizli | Maksimum performans, veri
guvenligi dnemli degil
RAID 5 |1 Disk 51TB Orta Varsayilan, dengeli kullanim
RAID 6 |2 Disk 44 TB Dusuk Yuksek veri guvenligi

Not: Disk etiketlerinde 8 TB yazmasina ragmen, NAS araylziinde 7.28 TB olarak gorindr.

Bunun sebebi disk Ureticilerinin kapasiteyi ondalik sistemde belirtmesi, isletim sistemlerinin
ise ikili sistemde hesaplamasidir. 8 TB (ondalik) = 7.28 TB (ikili) olarak gortnur. Asagidaki

degerler ikili sisteme gbre hesaplanmistir.

Bu dokiimanda hizli olmasi i¢in ama yedeklikten feragat ederek RAID 0 yapilandiriimasi
anlatilacaktir. Default olarak RAID 5 ile yapilandiriimis gelen sistemi kullanmak isterseniz bu
adimi atlayabilirsiniz. Eger 2 disk yedegi istiyorsaniz RAID 6 tercih edebilirsiniz, fakat bu
durumda hiziniz ve depolama alaniniz azalir. ihtiyaciniza gére segebilirsiniz.

RAID 0 Yapilandirma Adimlari:
1. NAS web arayiziinde Storage Manager — Volume sayfasina gidin
2. Mevcut RAID 5 volume'u segin
3. Remove butonuna tiklayin
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?_
a Storage Manager @ — B x
Create Management v Spare Drive Remove Snapshot Center

= overview

o‘ Volume 1/RAID 5/ Synchranizing (4.22 %) @ 49.91 TB free of 50.91 TB .
g o e

& iscsi

= isCSILUN

4. Gelen ekranda Quick Setup segenegini segin

(O sworage ManagEp Setup Wizard

= Overview N .
This wizard will help you to create a data volume. Please choose haw you would like to proceed.

& volume @ Quick setup LB
v

Advanced setup u
5 Drive

B iscst

& iscsILUN

5. Sonraki ekranda RAID 0 seg¢enegini segin

(O storage manaEpIa. Setup Wizard

= Overview Which best describes your data storage requirements?

& volume @ Maximum capacity (RAID 0) | o
Superior data protection (RAID 6) H ~

=] Drive

Balanced (RAID 5)
&= iscsl Suppert snapshet backup (File system: Birfs)

= iscsiLun Birfs is a file system that supports snapshots.

|
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islem tamamlandiginda 8 diskin olusturdugu RAID 0 volume hazir olacaktir. Toplam
kullanilabilir alan ~58 TB olacaktir.

Ag Yapilandirmasi — LACP Bonding

NAS'in iki adet 10Gbps Ethernet portunu tek bir bonding interface altinda birlestirerek
2x10Gbps LACP baglantisi saglayin:

1. NAS web araylziinde Settings — Network — Network Interface sayfasina gidin

2. Add — Create Link Aggregation secenegine tiklayin

Settings

General

& Regional Options
Hardware

Notification

E" Scheduling
EZ-Connect

&Y Manual Connect

Eﬂ ADM Maintenance

|| Registration

=] Certificate Manager

Network Recycle Bin

Create Link Aggregation

General Network interface

Add v Configure

New VPN Connection

31131

~duplex

LAN 2/169.254.1.3

WQ 10000MbJs, Full-duplex

LAN3

LAN 4

PPPOE /

3. Interface alaninda LAN 1 ve LAN 2'yi segin
4. Aggregation Mode: 802.3ad segin

5. Next butonuna basin
Settings

General
Regional Optiof
Hardware
Notification
Certificate Mang
Network Recyel
Scheduling
EZ-Connect
Manual Conneg
ADM Maintenan

| Registration

Link Aggregation can provide network fault tolerance and/or load balancing for the NAS server according to the

selected mode.
Intertace:
Aggregation mode:
Fault tolerance:

Load balancing:

Link Aggregation Wizard

LAN 1, LAN 2

802 3ad v

6. Set up IP address manually segcenegini isaretleyin

7. Asagidaki bilgileri girin:

a. IP Address: 192.168.1.31

b. Subnet Mask: 255.255.255.0

c. Gateway: 192.168.1.1
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8. Next butonuna basin

settings Link Aggregation Wizard

General Please configure the IP settings:

Obtain IP address automatically

@ Setup IP address manually
Regional Optiof
1Pv4 Address: 102168.1.31 &

Hardware
Subnet mask: 255.255.255.0

Notification Gateway: 192.168.1.1

Certificate Mang
Network Recyel
Scheduling
EZ-Connect
Manual Conneg
ADM Maintenaf

Registration

9. Ozet ekranini kontrol edin ve Finish butonuna basin

islem tamamlandiginda NAS, iki Ethernet portunu tek bir bonding interface olarak
kullanmaya baglayacaktir. CRS312 switch tarafindaki LACP bonding ile birlikte 2x10Gbps
aggregate throughput saglanir.

SSH Erigimini Etkinlegtirme
Performance tuning script'ini yiklemek icin NAS'a SSH ile baglanmak gereklidir. SSH
varsaylilan olarak kapalidir.

1. NAS web araylziinde Services — Terminal sayfasina gidin
2. Enable SSH Service segenegini isaretleyin
3. Apply butonuna basin

P senices @ - B x
B sME SSH SSH Keys
B3 AFP Basic settings
Provides an encrypted connection to remotely log into and manage your NAS using the command line.
=4 NFS
Enable SSH service
T+ FTPserver Part number 22 -
={ WebDAV Enable SFTP service
Terminal Also enable EZ-Connect Port Forwarding

pte: Ads ator group Users and the [root] account can Ic ) the NAS via SSHISFTP.
4 Rsync Server

M= TFTP Server
2B snvp
=| SFTP

57 Reverse Proxy

Artik NAS'a SSH ile baglanabilirsiniz:
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ssh admin@192.168.1.31

Kullanici adi admin, sifre kurulum sirasinda belirlediginiz sifredir.

NFS Servisini Etkinlestirme

1. NAS web arayulziinde Services — NFS sayfasina gidin
Enable NFS Service secenegini isaretleyin

2
3. Apply butonuna basin
4

NFS servisinin tam olarak baslamasi icin NAS'I yeniden baslatin

Jo senvices

= smB Fe

B3 ARP Basic settings

Connect and transfer files to and from your NAS using NFS.

m
z
Bl
@

e

FTP server

Hi
1k

=} WebDAV
Terminal

4 Rsync Server
B+ TFTP Server
B snwe

=} SFTP

& Reverse Proxy

able NFS

® — O x

woh

Onemli: NFS servisini enable yaptiktan sonra NAS'l yeniden baslatmaniz gerekir. Aksi
takdirde NFS export eklerken "unknown error (ref. 5052)" hatasi alabilirsiniz.

Paylasilan Klasoér Olusturma

1. NAS web araylzinde File Explorer — + (Create New Shared Folder) butonuna

tiklayin

KA File Explorer
< > C Home >
tv +v ®m @~
@ ADM Create Folder
N e B Create new Shared folder story
) 1 Public

» 5 User Homes
Recycle Bins

]
» [ Public
7 Web
» @ el

2. Add butonuna tiklayin
a. Name: bir isim yazin
3. Next butonuna basin

More v
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4. Access Rights ekraninda:
a. Read and Write for all users seg¢enegini secin (herkesin okuma/yazma yetkisi
olur)
b. Veya default olan Read and Write for admins segenegini birakabilirsiniz

(=] [EREEL A\dd New Shared Folder

| § LocalUsers Please set the access rights for this shared folder: Q
1 4§ Local Groups Read & Wite for all users

| (@ Read Only for all users, Read & Write for agministrators 3
AD/LDAP 01Siz Volume

By user |
| Y )B  Volume1 i
AD/ LDAP Usel By group
| kB voume1
AD/LDAP Grol  Privileges for ananymous SMBIAFP/FTP/WebDAV: Deny Access ~
(- )JB  Volume 1
Enable Windows ACLE)
fl B sharcd Folders E voumet
} 1 ) App Privileges
|
|
|

[splaying 1 -4 0f 4

5. Next butonuna basin
6. Additional protection measures: Skip segenegini segin
a. Encrypt this shared folder: Isterseniz secebilirsiniz, bu dokiimanda

secilmemistir
=] B Add New Shared Folder
| § Local Users Enable additional protection measures: ,Q

{ @} Local Groups © swe

1 Encrypt this shared folder
“A AD | LDAP fsiz volume

|

|

}B  Volume 1 3
AD/ LDAP Usel

KB Volume 1

AD | LDAP Grol
o B Volume 1

fj B Shared Folders KB Volume 1

B %) App Privileges

|
|
|

[splaying 1 -4 of 4

7. Next — Finish butonuna basin

NFS izinlerini Verme
1. NAS web arayliziinde Access Control — Shared Folders sayfasina gidin
2. llgili klasérii secin
3. Access Rights butonuna tiklayin
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¥
[ -
= ) Access Control @ - @ x
§ LocalUsers Shared Folders Virtual Drive SMBICIFS Folder a
| e
! §} LocalGroups Add Edit  Access Rights Remove Q
{ @ AD/LDAP Name ~ Description size Recycle Bin Siz Volume
‘ 5 Home Home directory 12.00 KB 0008 Volume 1 54
[ AD / LDAP Users
1 5] openzeka 400 KB 0008  Voume 1
§} AD/LDAP Groups
| 51 Public System default share 8.00KB 400KB  Volume 1
1 Shared Folders 5 User Homes Al users’ home directories. 12.00KB 0008  Volume 1
| % App Privileges S Wep Web default shared folder 124.00 KB 400KB  Volume 1
|
|
|
| 1 o1 & Displaying 1-5 of 5
Compliance mode E@ Governance mode

4. NFS Privileges sekmesine gecin

5. Add butonuna tiklayin

6. Asagidaki bilgileri girin:
a. Client Address: 192.168.1.1/24 (kendi ag araliginizi girin, /24 maskesi tim alt

ag! kapsar)
b. Privilege: Read and Write
c. Root Mapping: root (0)
7. OK butonuna basin

(2) Access ¢
ccess € Edit Shared Folder Privileges - openzeka
Folders - Access £
Local Us¢ Add
Ada
Local 6 Client addrass*: 102168.1.1/24
Client address tapping o
AD/LDA Privilege: Read & Write v jolume:
Jolume 1
AD/LDA root Mapping: oot (0) v
folume 1
Asynchronous;
AD/LDA YT @ Yes No
folume 1
Allow from d ports (p ter than 1024) olume
Shared Ff
*The permitted client address formats are as follows: folume 1
%) App Privi 192.168.0.1
7 App 1. Single host: folume 1
mymachine. asustor.com
192.168.0.1/255.255.255.0
MOUn a1 5 1o range
102.168.0.1/24
3. Wiidcard:
g1-5015
v TY o — wol

Performance Tuning Script
NAS'a SSH ile baglanin ve performance tuning script'ini olusturun. Bu script her reboot'ta
otomatik ¢alisir ve bonding hash policy'sini layer3+4'e degistirir:

Shell

ssh admin@192.168.1.31

Shell
sudo tee /usr/local/etc/init.d/S98nfstune > /dev/null <<'EOF'
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#!/bin/sh
# NFS + RAIDO performance tuning - persistent across reboots
case "$1" in

start)
# wait for NFS and network to be ready
sleep 30

# RAIDO read-ahead 8MB

blockdev --setra 8192 /dev/md1 2>/dev/null

# per-disk read-ahead 8MB

for d ina b cde f g h; do blockdev --setra 8192 /dev/sdS$d
2>/dev/null; done

# nfsd threads 64

echo 64 > /proc/fs/nfsd/threads 2>/dev/null

# RPC slot table

echo 128 > /proc/sys/sunrpc/tcp_slot_table_entries
2>/dev/null

echo 128 > /proc/sys/sunrpc/tcp_max_slot_table_entries
2>/dev/null

# VM writeback cache

echo 40 > /proc/sys/vm/dirty_ratio

echo 5 > /proc/sys/vm/dirty_background_ratio

echo 6000 > /proc/sys/vm/dirty_expire_centisecs

# bond xmit_hash_policy layer3+4

sh -c 'echo layer3+4 >
/sys/class/net/bond@/bonding/xmit_hash_policy' 2>/dev/null

# exports: async + wdelay (NO no_wdelay) - allow write
batching
[ -f /volumeB/etc/exports ] && sed -i "s/no_wdelay, //"
/volume@/etc/exports 2>/dev/null
/volume®/usr/builtin/sbin/exportfs -ra 2>/dev/null
stop)
esac
exit @
EOF
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Shell

sudo chmod +x /usr/local/etc/init.d/S98nfstune
sudo /usr/local/etc/init.d/S98nfstune start

Script calistinldiktan sonra hash policy'nin degistigini dogrulayin:

Shell

cat /sys/class/net/bond@/bonding/xmit_hash_policy
# Beklenen: layer3+4

Spark Node'lara NAS Mount
Her Spark'ta NFS mount noktasi olusturun ve NAS'a baglayin:
Shell

sudo mkdir -p /mnt/asustor
sudo mount -t nfs \
-0 vers=4.2,nconnect=8,rsize=1048576,wsize=1048576,hard, noatime

192.168.1.31:/volumel/openzeka /mnt/asustor

Basit Yazma/Okuma Testi
NAS mount edildikten sonra temel yazma ve okuma performansini test edin. Yazma Testi:

Shell

dd if=/dev/zero of=/mnt/asustor/testfile bs=1M count=10240
conv=fdatasync

Okuma Testi:

Shell
# Cache bosalt:
sync; echo 3 | sudo tee /proc/sys/vm/drop_caches

# Okuma:
dd if=/mnt/asustor/testfile of=/dev/null bs=1M

Temizlik:
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Shell
rm /mnt/asustor/testfile

12. Sonug ve Dogrulama

Bu dokimandaki adimlari takip ederek asagidaki bilesenlerden olusan tam fonksiyonel bir
DGX Spark Al cluster't kurulmus olur:

Bilesen Durum Dogrulama Yontemi

Management Agi (10GbE) Hazir Dagumler arasi ping basarili
Compute Agi (200GbE Hazir ib_write_bw ~100-111 Gbps

QSFP)

RoCEv2 / RDMA Hazir ib_write_lat ~1-3 ys

sparkrun Cluster Hazir sparkrun setup tamamlandi

DCB /PFC Hazir dcb pfc show c¢iktisi TC3:on

NAS (NFS) Hazir dd yazma/okuma testi

Model Servisi Hazir "Application startup complete." mesaiji

Cluster Saglik Kontrolii Ozeti
Kurulumun tamamlandigini dogrulamak icin asagidaki kontrolleri gerceklestirebilirsiniz:

Management agi: TUm dagumler birbirini ping edebiliyor mu?

Compute agi: ib_write_bw testinde her subnet ~100 Gbps veriyor mu?

MTU: ping -M do -s 8972 testi paket digsmeden gegiyor mu?

sparkrun mesh: Tum node'lara sifresiz SSH erisimi ¢alisiyor mu?

DCB servisi: systemctl status dcb-roce.service active goriiniyor mu?
NAS mount: df -h /mnt/asustor mount noktasini gosteriyor mu?

Model: Benchmark sonuclari yukaridaki tabloyla tutarli mi?

No ok owDdN-~

Tdm bu kontroller basariliysa cluster Al is yUkleri icin hazirdir.

13. Sorun Giderme

Docker Storage Driver overlay2 Goriiniiyor
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docker info giktisinda overlay2 goérlyorsaniz /etc/docker/daemon. json

dosyasina containerd-snapshotter feature'ini ekleyin ve Docker'l yeniden baglatin
(bkz. Docker Yapilandirmasi).

ping -M do ile Jumbo Frame Testi Basarisiz

e Switch tarafinda QSFP-DD portlarinda 12mtu=9500 mtu=9000 ayarlarinin
yapildigindan emin olun.

e Spark tarafinda CX7 araylzlerinin MTU degerlerinin 9000 oldugundan emin olun: ip
link show.

RDMA Bant Genisligi Dusiik (~100 Gbps Altinda)

e Tum sistem ve firmware guincellemelerinin yapildigindan emin olun (bkz. Sistem ve
Firmware Guncellemeleri).

e Switch tarafinda QoS hardware offloading'in agik oldugundan emin olun:
gos-hw-offloading=yes.

e DCB ayarlarinin uygulandigini dogrulayin: dcb pfc show dev enp1s@finp1.

e dcb-roce.service servisinin galistigini kontrol edin: systemctl status
dcb-roce.service.

sparkrun SSH Authorization Hatasi

sparkrun calistiriildiginda authorization hatasi alinirsa:

Shell

cat ~/.ssh/id_ed25519.pub >> ~/.ssh/authorized_keys
Komutunu galistirin ve sparkrun'u tekrar calistirin.
NFS Export "unknown error (ref. 5052)" Hatasi

NFS servisini enable yaptiktan sonra NAS'I yeniden baslatin. NFS servisi tam olarak
baslamadan export eklemeye calisirsaniz bu hatayi alirsiniz.

NAS Bond Hash Policy layer2+4 Goriiniiyor

Performance tuning script'ini calistirin ve dogrulayin:

Shell
sudo /usr/local/etc/init.d/S98nfstune start

cat /sys/class/net/bond@/bonding/xmit_hash_policy
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# Beklenen: layer3+4

CRS812 Breakout Portlari Link Up Olmuyor

e Breakout kablolarinin mandallarinin tam oturdugunu kontrol edin.
auto-negotiation=no ve speed=200G-baseCR4 ayarlarinin dogru portlara
uygulandigindan emin olun.

e Kabloyu ¢ikarip tekrar takin ve port durumunu kontrol edin:

/interface/ethernet/print.

49

© 2026 OpenZeka. Tum haklari saklidir.
Bu dokiimanin tamami veya bir bélimi, OpenZeka'nin yazili izni olmadan ticari amaglarla cogaltilamaz, yeniden yayimlanamaz
veya dagitilamaz.



	DGX Spark 4-Node AI Cluster Kurulum Rehberi 
	1.​Mimari Özet 
	2.​Ön Koşullar 
	3.​DGX Spark Düğümlerin Hazırlığı 
	a.​Sistem ve Firmware Güncellemeleri 
	b.​Docker Yapılandırması 

	4.​Management Ağı (10GbE) Bağlantısı 
	5.​Compute Ağı (200GbE QSFP) Fiziksel Bağlantısı 
	6.​CRS312 MikroTik Switch Yapılandırması 
	a.​NAS Portlarının Bond Yapılması 

	7.​CRS812 MikroTik Switch Yapılandırması 
	a.​Switch Hazırlığı: 
	b.​Kurulum Öncesi Envanter ve Yedek 
	c.​QSFP-DD Portlarını 2×200G Breakout Yapılandırma 
	d.​Jumbo Frame ve MTU Yapılandırması 
	e.​RoCEv2 Trafik Sınıflandırması 

	8.​Spark’lara Sparkrun Yüklenmesi 
	a.​Kullanıcı ve SSH Yapılandırması 
	b.​sparkrun Kurulumu 
	c.​DCB (Data Center Bridging) Konfigürasyonu 

	9.​Hız ve RDMA Testleri 
	10.​sparkrun ile Model Çalıştırma 
	11.​NAS Yapılandırmasının Yapılması (ASUSTOR AS6808T) 
	12.​Sonuç ve Doğrulama 
	13.​Sorun Giderme 


