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OVN (Open Virtual Network) & (&
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Open vSwitch (OVS) EH(CHFEESNTLD (FEIC C TECiR)
ETRHRE -
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- FWIE)L—4 (IPv4. IPv6)

« A=)\—LARY NDT=D

- ACL

« Native NAT. Load Balancer. DHCP

e L2, L3 —bhDTA
- DPDK Xty

« Linux / Hyper-V T#HIFET]&E
« BEDOA—T AL —%4 (OpenStack. Kubernetes. Docker. Mesos. oVirt 72 &) (TS
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O\/ N @7_ ij__ga: _\7 Desired State:

CMS Logical Switch
Logical Port
Logical Router
Logical Router Port

L ACL

Runtime State:

North Bound DB

Chassis
Datapath Binding
Encap
Logical Flow
Multicast Group

Port Binding \

——

7
ovn-northd ] « Converts NB DB -> SB DB
* Generates Logical Flow

South Bound DB

ovn-controller ovnh-controller

Register

Chassis & VIFs
ovsdb- Ovs- tos8DB | ovsdb- Ovs-
server vswitchd Converts server vswitchd

logical flow ->
physical flows

- * Push config to _
HV-1 local OVSDB HV-n
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OVN NEDENE

swO

swO-portl swO-port2

00:00:00:00:00:01 00:00:00:00:00:02

br-int

lportl lport2

Logical Switch Table

Logical Port Table

Chassis Table
Encap Table
Datapath Biding Table
Logical Flow Table

Port Binding Table

ovn-nbctl
ovn-nbctl
ovn-nbctl
ovn-nbctl
ovn-nbctl
ovn-nbctl
ovn-nbctl
ovs-vsctl

lswitch-add swO
lport-add swO swO-portl
lport-add swO swO-port2

lport-set-addresses swO-portl 00:00:00:00:00:01

lport-set-addresses swO-port2 00:00:00:00:00:02

lport-set-port-security swO-portl 00:00
lport-set-port-security swO-port2 00:00
add-port br-int lportl -- set Interface

external ids:iface-id=swO-portl

S ovs-vsctl

add-port br-int lport2 -- set Interface

external ids:iface-id=swO-port2

North Bound DB

ovn-northd

South Bound DB

(Mac 77 RLADETE)

:00:00:00:01 (Port Security DE¥TE)
:00:00:00:02 (Port Security DI¥IE)
lportl \ (br-int (C/R— MEIENU.

A > —J 1 —R%Z¥EkT)
lport2 \
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Controller R R

vin

VM1

ip
10.10.10.101

port

VM2

10.10.10.102

VM3

10.10.10.103

Action

dst=10.10.10.101

:2 //local port

dst=10.10.10.102

output:3 //local port

dst=10.10.10.103

vmware

:1 //tunnel

port

VM1

[ 10.10.10.101 ] [10.10.10.102]

VM2

©2020 VMware, Inc.

dst=10.10.10.101

:1 //tunnel port

dst=10.10.10.102

output:1 //tunnel port

dst=10.10.10.103

[ VM3 ]
10.10.10.103

:2 //local port

/
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“ Controller

. vm ip

vM1 | 10.10.10.101 | Host 1 2

VM2 10.10.10.102 Host 1 3

VM3 [10.10.10.103 | Host 2 2

for h in Hosts:
for vm in VM:
if vm.host ==

h.add_flow(match=“dst={vm.ip}”,action="output: {vm.port}”)
else:

h.add_flow(match=“dst={vm.ip}”,action="output: {tunport}”)

[ Logical Switch ]

N 7 N 7
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Controller EREIRTEEAY! )
vm ip port
VMl |10.10.10.101 |Host 1 |2
VM2 |10.10.10.102 |Host 1 |3
vM3 |10.10.10.103 | Host 2 |2

Match Action

dst=10.10.10.101 | output:2 //local port

dst=10.10.10.10 output:3 //local port

2
dst=10.10.10.103 | output:1 //tunnel port

[ VM1 ][ VM2 ]
10.10.10.101 10.10.10.102

Match Action

dst=10.10.10.101 | output:1 //tunnel port

dst=10. .10 output:1 //tunnel port

2
dst=10.10.10.103 | output:2 //local port

[ VM3 ]
10.10.10.103

tunnel

Vmwa re® ©2020 VMware, Inc.




Controller
host port

-—

1
102 Host 2

vM3 [10.10.10.103 | Host 2 2

Match Action

dst=10.10.10.101 | output:1 //tunnel port

dst=10.10.10:102 " output:3 //local port

dst=10.10.10.103 | output:2 //local port

[ VM3 ]
10.10.10.103

Match

dst=10.10.10.101

dst=10.10.10.102

dst=10.10.10.103

Action

output:2 //local port

output:1 //tunnel port

output:1 //tunnel port

[ VM1 ]
10.10.10.101

tunnel
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for h in Hosts:
for vm in vM:
1f vm.host ==
h.add_flow(match=“dst={vm.ip}”,action="output: {vm.port}”)
else:
h.add_flow(match=“dst={vm.ip}”,action="output: {tunport}”)

CPU 1 U)LDEELEL
v D —DOFEOEELLEL)
s TEIEIEDIE KX
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R2: A2OUAHIVEREIFROVZIVI I X LZIED

for h in Hosts:
if o/d_vm.host == h:
h.del_flow(..)
else:
h.del_flow(..)
1if new_vm.host == h:
h.add_flow(match=“dst={new_vm.ip}”,
action="“output:{new_vm.port}”)
else:
h.add_flow(match="“dst={new_vm.ip}”,
action="output: {tunport}”)
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=2: 1 >/J UX>A)VIREEFO7IL TYUX LZED
for h in Hosts:

- EMI(CIRDHSB
- TS, BFipfEE. /\vFEFH. FAL..
« F=IJICEICEADZIIVXLANBE
« ovn_northd (C(347{E. NSX (C(EEBEDT—TILHEFET D
new_vnm.nos
h.add_flow(match= “dst {new_vm.ip}”,
action="output:{new_vm.port}”)

else:
h.add_flow(match="“dst={new_vm.ip}”,
action="output: {tunport}”)
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"Differential Datalog”
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Datalog

— P EERIB(CEEDVWEEENRIBET OS2 =58 (DSL)
« UFUIL Query Language & LTENDNS

SCERIC (S Prolog (CAXTTULNBAY, Prolog &I,
 Function symbol D'\
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Datalog AF9

Table: Parent Table: Sib' '-g

parent child siblingl s’ 5ling2

Anakin Leia Leia Luke

Head Body

e\
Sibling(cl,c2) :- Parent(p,cl),

Parent(p,c2),
cl I= c2.
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Datalog AF9
Table: Host

Table: Flow

host match action

id vm ip host port

1 VM1 [ 10.10.10.101 |1 2 1 dst=10.10.10.101 output:2
2 VM2 | 10.10.10.102 | 1 3 1 dst=10.10.10.102 output:3
VM3 [ 10.10.10.103 | 2 2 1 dst=10.10.10.103 output:1
2 dst=10.10.10.101 output:1
2 dst=10.10.10.102 output:1
2 dst=10.10.10.103 output:2

VIMWArE oo vmere e )



Datalog AF9

Table: Host

Table: VM

Table: Flow

id host port host match action
1 --- 1 dst=10.10.10.101 output : 2
VM3 [ 10.10.10.103 | 2 2 1 dst=10.10.10.103 output:1
' ' ' 2 dst=10.10.10.101 output:1
2 dst=10.10.10.103 output:2

Flow(h, ’dst={ip}”,”output:{p}”)
Host(h),
VM(—! -ip! h! p)'

FlowCh,”’dst={ip}”, "output:1”)
Host(h),
w(_, ip, other_host, _),

other_host != h.
vmware €202 —— 8




Differential Datalog (a.k.a. DDIloQ)

Differential Datalog Differential Dataflow (CE& D<K Datalog T>>>

REBOT —HEZNERLLNIBL, FRDODADEEDE
Differential Dataflow BICERBLCHIGT D ENTEBRT—AMHTOTS
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Timely Dataflow REE/KEI—5TJO—5t8ET5 )L
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C vs DDlog

struct band _entry { /* Each entry in the Meter and Meter_Band tables in OVN_Northbound have
int64_t rate; * a corresponding entries in the Meter and Meter_Band tables in
int64_t burst_size: * OVN_Southbound

const char “action; ‘o
¥ static void
sync_meters(struct northd_context *ctx)

static int [
band_cmp(const void *band1_, const void *band2_) struct shash sb_meters = SHASH_INITIALIZER(&sb_meters);
const struct sbrec_meter *sb_meter;
SBREC_METER_FOR_EACH (sb_meter, ctx->ovnsb_idl) (

shash_add(&sb_meters, sb_meter->name, sb_meter);
if (bandip->rate 1= band2p->rate) { )

return bandip->rate > band2p->rate ? -1: 1
Jelse if (band1p->burst_size I= band2p->burst_size) { const struct nbrec_meter “nb_meter;

return bandlp->burst_size > band2p->burst_size 7 1:1; NBREC_METER_FOR_EACH (nb_meter, ctx->ovnnb_id) {
Jelse { bool new_sb_meter = false

return stremp(bandip->action, band2p->action):

const struct band_entry *bandip
const struct band_entry *band2p

sb_meter = shash_find_and_delete(&sb_meters, nb_meter->name);

) if (1sb_meter) {

sb_meter = sbrec_meter_insert(ctx->ovnsb_txn):
static bool sbrec_meter_set_name(sb_meter, nb_meter->name);
bands_need_update(const struct nbrec_meter *nb_meter, new_sb_meter

const struct sbrec_meter *sb_meter)

if ("b_meter->n_bands != sb_meter->n_bands) ( if (new_sb_meter || bands_need_update(nb_meter, sb_meter)) {
return true; struct sbrec_meter_band **sb_bands;

) sb_bands = xcalloc(nb_meter->n_bands, sizeof *sb_bands);

for (size_ti = 0: i < nb_meter->n_bands; i++) {
const struct nbrec_meter_band *nb_band = nb_meter->bands[il;

/* A single band is the most common scenario, 5o speed up that

* check

if (nb_meter->n_bands == 1) { sb_bands(i] = sbrec_meter_band_insert(ctx->ovnsb_txn);
struct nbrec_meter_band ‘nb_band = nb_meter->bands[0]
struct sbrec_meter_band *sb_band = sb_meter->bands[0]; sbrec_meter_band_set_action(sb_bandslil. nb_band->action);

sbrec_meter_band_set_rate(sb_bands[il, nb_band->rate)
sb_band->rate sbrec_meter_band_set_burst_size(sb_bands[il,
b_band->burst_size nb_band->burst_size);

return (nb_band->rate =
& nb_band->burst_
& Istrcmp(sb_band->action, nb_band->action));

ize

)
) sbrec_meter_set_bands(sb_meter, sb_bands, nb_meter->n_bands);

free(sb_bands):
/* Place the Northbound entries in sorted order. */
struct band_entry *nb_bands;
nb_bands = xmalloc(sizeof ‘nb_bands * nb_meter->n_bands); sbrec_meter_set_unit(sb_meter, nb_meter->unit);
for (size_ti = 0; i < nb_meter->n_bands; i++) { )
struct nbrec_meter_band *nb_band = nb_meter->bands[il:

struct shash_node *node, *next;

SHASH_FOR_EACH_SAFE (node, next, &sb_meters) (
sbrec_meter_delete(node->data);
shash_delete(&sb_meters, node);

nb_bandsli].rate = nb_band->rate;
nb_bandsli].burst_size = nb_band->burst_size;
nb_bandslil.action = nb_band->action;

)

asort(nb_bands, nb_meter->n_bands, sizeof *nb_bands, band_cmp): shash_destroy(&sb_meters);

/* Place the Southbound entries in sorted order. */
struct band_entry *sb_bands;
sb_bands = xmalloc(sizeof *sb_bands * sb_meter->n_bands);
for (size_ti = 0; i < sb_meter->n_bands; i++)

struct sbrec_meter_band *sb_band = sb_meter->bandslil;

sb_bands[il.rate = sb_band->rate;
sb_bands[il.burst_size = sb_band->burst_size;
sb_bandsfil.action = sb_band->action;

)
asort(sb_bands, sb_meter->n_bands, sizeof *sb_bands, band_cmp);

bool need_update = false;
for (size_ti = 0; i < nb_meter->n_bands; i++) {
if (nb_bandslil.rate 1= sb_bands[il.rate
Il nb_bandsfil.burst _size 1= sb_bandsli].burst_size
Il stremp(nb _bandslil.action, nb_bands[il.action))
need_update = true
goto done:

)

one
free(nb_bands);
free(sb_bands);

return need_update;

Vmwa reC ©2020 VMware, Inc.

/* Meter__Band table */
for (mb in nb.Meter_Band) {
sb.Out_Meter_Band(.uuid_name = uuid2str(mb._uuid),
.action = mb.action,
.rate = mb.rate,
.burst_size = mb.burst_size)

/* Meter table */
for (meter in nb.Meter) {
sb.Out__Meter(.name = meter.name,
.unit = meter.unit,
.bands = set_map__uuid2str(meter.bands))

21
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update time (s)
o

0.0014—F—HFFF 8888888 aa
150 170 190

10 30 50 70 90 110 130
VMs/subnet
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