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1 SEIGHEIAR
1.1 LERHE

ARG A = AN
1. LT Openbox-S4 fillix SDN Az #ifig
2. J£T SDN ZZHe LIRS AL 3 openflow BRI B
3. 5z = {fi ] REST API 4% 1 A ) 38 b LA AH G D) e B

ARSI A H R AT A/ NI I S B

1.2 SEIGEK

1. & Openbox-S4 FFHLA T fE

2. $4& OpenFlow P HEA T Bk 2

3. 3E OpenFlow PHIIHEA T B AL FE A2
4. R REST APT 43 1 19 SA (i ]

2 #®'’5 SDN 3 #ALIEF34LIE OpenFlow 1HUH B

AR EHAE main_user_openflow.c SCIFHHSEHL T OpenFlow HHSLAE PR A A 1k 221 bR
AL FEANRIZEH Y OpenFlow 48, , 45 Hello {5, . Features Request #148. . Flow Stats Request
THESE . B PRECEAR P S 2R A A N B P2 H S, JF 3T send_openflow_message PRENA
REFEREr . LT E— o R SE AT

2.1 R KA 4R B RN

AU T OpenFlow PR H AR AL BLIIAE . SEI AU T M STk
EWBIFERG . DG 2RI B RIR LI . LUT RS0 S DM 2

2.1.1 SEIRAY TN

* OFPT_FEATURES_REQUEST: FH F3REUS AL S FE 0 I 245 i . 28 v X R/ NSRRI B o X
@E/‘Jﬂ*fﬂ@ﬁfﬂ handle_opfmsg_features_request
* OFPT_GET_CONFIG_REQUEST: M T#ifiscftlAAC & {7, 1 Miss Send Length 55, *f
I AL PR R ECR handle_ofpmsg_get_config_request .
* OFPT_MULTIPART REQUEST: A T RS iHE BiGK , AR GRS . mERG
B i G HE R AR . RN AL B R R
» handle_ofpmsg_desc
» handle_ofpmsg_flow_stats
» handle_ofpmsg_aggregate
» handle_ofpmsg_table
» handle_ofpmsg_port_stats
» handle_ofpmsg_group_features
» handle_ofpmsg_port_desc
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* OFPT_PACKET_OUT: H TAbBRFE il % A 2k (W BHEAL , TR SV ERE R b A5a0 5 I i v 11
Kk, XN AR HE PR KN handle_ofpmsg_packet_out ,

* OFPT_ROLE_REQUEST: HT-Mc & Z#pLry i (anF4hilas . RIS o XA b 2]
PRECH handle__ opfmsg_role_request

212 BAH T

ALY 4N RO IE R SE I, A BB 0 BTN R A S AL PR R . LR SR A A 15
1R ARSI

o T PR
handle opfmsg features request

handle ofpmsg_desc

handle ofpmsg_flow_stats

FZAE handle ofpmsg aggregate

handle _ofpmsg_table

handle ofpmsg port desc

handle _opfmsg role request

handle ofpmsg get config request

4;' 1%

Lk handle ofpmsg_packet out
. handle ofpmsg port_stats

T = L

handle ofpmsg_ group features

2.2 HXHHREN

TF main_user_openflow.c H1, % X | —BLSCH A ER LS H A 4 )R A8 &, F T ALHE OpenFlow
W}D‘( El’:J {ﬁ E\o 35%[3’9 ﬁ(iﬁ%*@@jﬁ ofp_header . ofp_switch_features . ofp_flow_stats p|
ofp_port_stats “F. BLEHHRLH I TAL 2 OpenFlow M ri AT B, I ScHbLRF1E
ROMRGITHER . s HGIHER

ofp_header 4514 M TR OpenFlow 1483k, W& PMUMA . IHERA . HERKEHMS:
% ID%7BE. ofp_suitch_features MM T2 ACHLIGHFHE (S L. WHLHERETE 1D, ZEn
DCECRE | ERBURSF . ofp_flow_stats 45t TIRRMRGIHE R, MRERIKE | 5B,
BRI, ofp_port_stats SEMIIATI THRIGOISEIHE L., WSO 5 BolOBUR s, %
EEHE ST

2.3 iHBkHE

& OpenFlow BMY P, BMEEEA —MHEL, HTHRRHERMRA . 8 KEMS
% ID, OIS SEEL T build opfmsg_header PRIZX, FHTH4%HE OpenFlow i E.3k . P PREENOH S
KB IHERBIMES IDENSEL, JHEREE R FEB, il Az gL, T AR
TH BB B A A BT A A 3L

2.4 iH B AbIE R L
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RIS 5B T £ OpenFlow 1H AL B pREL, B4~ PREG N —Ff OpenFlow JH BZ5HY, IR
ST PRE TR 3T

2.4.1 SbIE Hello JH B

handle_opfmsg_hello PR T-AbFR¥E i #% & 2% 1Y Hello V.5 . Hello JH B J& OpenFlow Fip
R EERINE S, TS il g F g Bl Z [ i R BURAE B o sRECE Sk & il Bk i iy
version B, FIWTHMMRASEA R 1.3, WIARICAVCHED, WIFTERHEIR R Hello 142, ; 0, A=
MR RIH EIF AR a il de . pREGR 8] wanbLe K7 iH BLEARHE

static enum ofperr handle_opfmsg_hello(struct ofp_buffer *ofpbuf) {
if (ofpbuf->header.version == 0x04) {
printf("RECV HELLO!\n\n\n");
} else {
struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build reply ofpbuf(OFPT_ERROR, ofpbuf->header.xid, sizeof(struct ofp_header));
send_openflow_message(ofpbuf_reply, sizeof(struct ofp_header));

}
return HANDLE;

2.4.2 SbIE Features Request i5 2

handle_opfmsg_features_request PR FAL B il #% & 1% 1) Features Request 1M 5. o 1% 7H &
AT AW R, SRR . b XR/NSE . BB l— 1 Features
Reply M, JFHEFALHMILIFERGE R, BdEMAE ID, SZob X | RS, Ed
send_openflow message PRI &G TE B kLG s, IR H] HanoLE Rl B BT,

static enum ofperr handle_opfmsg_features_request(struct ofp_buffer *ofpbuf) {
int feature_reply len = sizeof(struct ofp_switch_features) + sizeof(struct ofp_header);

struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build opfmsg _reply ofpbuf(OFPT_FEATURES_REPLY, ofpbuf->header.xid, feature_reply len);
struct ofp_switch_features *feature_reply msg = (struct ofp_switch_features

*)ofpbuf_reply->data;

feature_reply_msg->datapath_id = 0x0100000000000000;
feature_reply msg->n_buffers = htonl(46);
feature_reply_msg->n_tables = 3;
feature_reply_msg->capabilities = 0x7;

send_openflow_message(ofpbuf_reply, feature_reply len);
return HANDLE;

2.4.3 AbIE Get Config Request iH 2

handle_ofpmsg_get config_request PR T A BRYa ) 28 K 25 1Y Get Config Request NEPS R
HEHTARACHHLAIECE (S S, 40 Miss Send Length 55, PREUE: B—~ Get Config Reply 7H
B, IFHEFE LAY L S5 B o 4T send_openflow_message PRIEICKE 0152 T B & ik a5 il d , JF
R [F] HANDLE 7R {HE T AR B,
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static enum ofperr handle_ofpmsg_get_config_request(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_switch_config) + sizeof(struct ofp_header);

struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build reply ofpbuf(OFPT_GET_CONFIG_REPLY, ofpbuf->header.xid, reply_len);
struct ofp_switch_config *switch_config reply = (struct ofp_switch_config

*)ofpbuf_reply->data;

switch_config reply->flags = htons(0x0000);
switch_config_reply->miss_send_len = htons(32);

send_openflow_message(ofpbuf_reply, reply_len);
return HANDLE;

2.4.4 A4 Description Request i 2

handle_ofpmsg_desc PR FH T-AbFRYE il 5 & 1% 1) Description Request 14 B . 1% 1M & H T 1)
SEAHLHAE R, IdlE R . AR SE . R BL—1 Multipart Reply 1M 8., JfIHFEAcH0
*ﬂﬂﬁ%ﬁ1§§0 ﬁﬁ send_openflow_message %éﬂ%@’ﬁ(ﬁ%kﬁéﬁﬁ%ﬂ%& ﬂ'JFJBIE HANDLE %:z/j?
THE C AL,

static enum ofperr handle_ofpmsg_desc(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_multipart) + sizeof(struct
ofp_desc_stats);
struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply_ len);
struct ofp_multipart *ofpmp_reply = (struct ofp_multipart *)ofpbuf_reply->data;

static const char *default_mfr_desc = "Wanglixuan";

static const char *default_hw_desc = "Lixuan_OpenBox";

static const char *default_sw_desc = "Lixuan_Driver";

static const char *default_serial_desc = "Lixuan OpenBox Series";
static const char *default_dp_desc = "None";

ofpmp_reply->type = htons(OFPMP_DESC);
ofpmp_reply->flags = htonl(OFPMP_REPLY_MORE_NO);
snprintf(ofpmp_reply->ofpmp_desc[0].mfr_desc, sizeof ofpmp_reply-
>ofpmp_desc[0].mfr_desc, "%s", default_mfr_desc);
snprintf(ofpmp_reply->ofpmp_desc[0].hw_desc, sizeof ofpmp_reply-
>ofpmp_desc[0].hw_desc, "%s", default_hw_desc);
snprintf(ofpmp_reply->ofpmp_desc[0].sw_desc, sizeof ofpmp_reply-
>ofpmp_desc[0].sw_desc, "%s", default_sw_desc);
snprintf(ofpmp_reply->ofpmp_desc[@].serial_num, sizeof ofpmp_reply-
>ofpmp_desc[@].serial_num, "%s", default_serial_desc);
snprintf(ofpmp_reply->ofpmp_desc[0].dp_desc, sizeof ofpmp_reply-
>ofpmp_desc[0].dp_desc, "%s", default_dp_desc);

send_openflow_message(ofpbuf_reply, reply len);
return HANDLE;

2.4.5 4032 Flow Stats Request i&i 5
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handle_ofpmsg_flow_stats EKAXFH T-4b R4 I #% & 1% 1) Flow Stats Request 114 5. . %14 B H
B ARG TR B o PREU: B —> Multipart Reply 74 &, , H-15 B 1 B 250 Flow Statso
it send_openflow_message PRACKS M1 E L X515 HI4%, JHiR [ HanoLe FeoniH ELELAbEE

static enum ofperr handle_ofpmsg_flow_stats(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_multipart);
struct ofp_buffer *reply_buffer = (struct ofp_buffer
*)build_reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply_len);
struct ofp_multipart *multipart_reply = (struct ofp_multipart *)reply buffer->data;

multipart_reply->type = htons(OFPMP_FLOW);
multipart_reply->flags = htonl(OFPMP_REPLY_MORE_NO);

send_openflow_message(reply buffer, reply len);
return HANDLE;

2.4.6 432 Aggregate Stats Request iH 2

handle_ofpmsg_aggregate PRI T AL FRIE Tl 2% & 1% 1) Aggregate Stats Request HE . ZIEE
Hﬁ?@ﬂx?ﬁ%mm%‘%Aﬁwﬂmuo PR I —> Multipart Reply 1.8, FFHAERAGIMEE,
BT TS . i send _openflow_message PK| PRAICHE M1 20 B IR il g, JTR
] HANDLE %%/T(EJME&IEO

static enum ofperr handle_ofpmsg_aggregate(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_multipart) + sizeof(struct
ofp_aggregate_stats_reply);
struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build_reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply_len);
struct ofp_multipart *ofpmp_reply = (struct ofp_multipart *)ofpbuf_reply->data;

ofpmp_reply->type = htons(OFPMP_AGGREGATE);
ofpmp_reply->flags = htonl(OFPMP_REPLY_MORE_NO);

ofpmp_reply->ofpmp_aggregate_reply[0].packet_count = htonll(46);
ofpmp_reply->ofpmp_aggregate_reply[0].byte_count = htonll(2025);
ofpmp_reply->ofpmp_aggregate_reply[0].flow_count = htonll(200);

send_openflow message(ofpbuf_reply, reply len);
return HANDLE;

2.4.7 ALIE Table Stats Request ;8 2

handle_ofpmsg_table PRASH TALHRFE il %% & 1% ) Table Stats Request JH.& . %M B H T4
WML TR RS TS S . BREUE i— Multipart Reply 15 ., JFEFTERESIHEE, WL
5. AT EEE . 3T send_openflow_message PRAICE; 015 TH H A ik 554, IR 9] HANDLE
FoRHEC AR,

static enum ofperr handle_ofpmsg_table(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_multipart) + sizeof(struct
ofp_table_stats) * 1;
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struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build_reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply len);
struct ofp_multipart *ofpmp_reply = (struct ofp_multipart *)ofpbuf_reply->data;

ofpmp_reply->type = htons(OFPMP_TABLE);
ofpmp_reply->flags = htonl(OFPMP_REPLY_MORE_NO);

ofpmp_reply->table_stats[0@].matched_count = htonll(2025);
ofpmp_reply->table_stats[0].table_id =
ofpmp_reply->table_stats[0].lookup_count = htonll(46);
ofpmp_reply->table_stats[@].active_count = htonl(1);

send_openflow_message(ofpbuf_reply, reply len);
return HANDLE;

2.4.8 AbIE Port Stats Request i& 2

handle_ofpmsg_port_stats PR T-AbIHHE il % & 1% 1Y Port Stats Request 11 2. . % TH S H
AL D S E B . PREUE B—> Multipart Reply 14 B, FHE 700 D50 E S, !ID%
] PRI ESE . 18 1T send_openflow_message PRIECE: WIS TN B AL A4, JFaR A
HANDLE 278 TH B AL,

static enum ofperr handle_ofpmsg_port_stats(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_multipart) + sizeof(struct
ofp_port_stats) * nmps.cnt;
struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build_reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply_len);
struct ofp_multipart *ofpmp_reply = (struct ofp_multipart *)ofpbuf_reply->data;

ofpmp_reply->type = htons(OFPMP_PORT_STATS);
ofpmp_reply->flags = htonl(OFPMP_REPLY_MORE_NO);

for (int i1 = @; 1 < nmps.cnt; i++) {
ofpmp_reply->ofpmp_port_stats[i] = nmps.ports[i].stats;
ofpmp_reply->ofpmp_port_stats[i].duration_sec = htonl(2025);
ofpmp_reply->ofpmp_port_stats[i].duration_nsec = htonl(51);
}

send_openflow_message(ofpbuf_reply, reply_len);
return HANDLE;

2.4.9 4032 Group Features Request ;5 8

handle_ofpmsg_group_features PRI T-4b B #% & 2% 1Y Group Features Request {H & . 1%
iiél,u\FHTﬁtﬁx?ﬁiMEﬁ?ﬂ%@fH@&uuo PRESE il—1~ Multipart Reply 148, , 4 720 ARG
B, W RABEE ., 18id send_openflow_message PRECKS M TH B K LA T4y, FHIR 0] HANDLE
FORHE TR,

static enum ofperr handle_ofpmsg_group_features(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_group_features) + 8;
struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer

10
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*)build_reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply len);
struct ofp_group_features *group = (struct ofp_group_features *)ofpbuf_reply->data;

group->types = htons(OFPMP_GROUP_FEATURES);
group->max_groups[@] = htonl(@xdeadbeef);

send_openflow_message(ofpbuf_reply, reply len);
return HANDLE;

2.4.10 4032 Port Description Request ;g 5

handle_ofpmsg_port_desc PREXH] T-AbFRE il 5 %1% 1) Port Description Request {4 5. o % 1H &
F T A AL D RS B, pREUE B—> Multipart Reply JH.5., FFE7Em IH#AGE AR,

LN FUIRZSSE . i3 send_openflow_message PRECKS 0142 1H B & K455 145 , JFIR [F] HANDLE 27
HEEALH,

static enum ofperr handle_ofpmsg_port_desc(struct ofp_buffer *ofpbuf) {

int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_multipart) + sizeof(struct
ofp_port) * nmps.cnt;

struct ofp_buffer *ofpbuf_reply = (struct ofp_buffer
*)build reply ofpbuf(OFPT_MULTIPART_REPLY, ofpbuf->header.xid, reply len);
struct ofp_multipart *ofpmp_reply = (struct ofp_multipart *)ofpbuf_reply->data;

ofpmp_reply->type = htons(OFPMP_PORT_DESC);
ofpmp_reply->flags = htonl(OFPMP_REPLY_MORE_NO);

for (int i = @; 1 < nmps.cnt; i++) {
ofpmp_reply->ofpmp_port_desc[i] = nmps.ports[i].state;
¥

send_openflow_message(ofpbuf_reply, reply len);
return HANDLE;

2.4.11 432 Packet Out JEHE

handle_ofpmsg_packet_out PREH T ALFRYEHI 8 & 1% 1 Packet Out 1H & . ZIH S THE /R 38
B BCHE 0 G e v 1 &3kt 2 o pREIUR AT IH Borh B B RS 3%, HIWr SRR ARLE /|
OFPAT_oUTPUT , FFAREBNAEFE 75 (13 1154 ] nms_exec_action PRECHF B (1 ik H 25 o pREIUR
[] HANDLE Z/n{H B AL

static enum ofperr handle_ofpmsg_packet out(struct ofp_buffer *ofpbuf) {
struct ofp_packet_out *out = (struct ofp_packet_out *)ofpbuf;

struct ofp_action_output *action = (struct ofp_action_output *)&out->actions[0];
int action_len = ntohs(out->actions_len);

struct eth_header *eth = (struct eth_header *)&ofpbuf->data[sizeof(struct
ofp_packet_out) - sizeof(struct ofp_header) + action_len];

int send_len = ntohs(ofpbuf->header.length) - sizeof(struct ofp_packet out) -
action_len;

if (action_len == 0) {
nms_exec_action(ntohl(out->in_port), OFPP_FLOOD, eth, send_len, -1);

11
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} else {
while (action_len > 9) {
if (action->type == OFPAT_OUTPUT) {
nms_exec_action(ntohl(out->in_port), ntohl(action->port), eth, send_len, -1);

}
action_len -= sizeof(struct ofp_action_output);
action++;

}

}
return HANDLE;

2.4.12 A+3E Role Request iH 2

handle_opfmsg_role_request lﬁé&ﬁﬁ?ﬁfiﬁ%ﬂ%&iiﬁ E/‘J Role Request {lé],%\ ° 12{#],%\%3:@6
BAHHLE A E (anEhlay . WIERIZRE ). REUE K —1 Role Reply 4.5, FFHFEAM AR
EfH o ML send_openflow_message PREICK: [R14 11 B & 4 4 4 il 4% , H-4R [F] HanoLe FniH B
Qb

static enum ofperr handle_opfmsg_role_ request(struct ofp_buffer *ofpbuf) {
int reply_len = sizeof(struct ofp_header) + sizeof(struct ofp_role);
struct  ofp_buffer  *ofpbuf_reply = (struct  ofp_buffer
*)build reply ofpbuf(OFPT_ROLE_REPLY, ofpbuf->header.xid, reply_len);
memcpy (ofpbuf_reply->data, ofpbuf->data, sizeof(struct ofp_role));
ofpbuf_reply->header.type = OFPT_ROLE_REPLY;

send_openflow message(ofpbuf_reply, reply len);
return HANDLE;

2.5 LIGEER

TEAE il s SR Z [ A T IR, S0 SCHY S T A o 42 il e A i AN [R) 2B OpenFlow
HESZZHNL, SCHHNOFAE P, JFR RN A [P S S o s el A, TR 29
SRS, AR Ak R B RS T BT AL B X A7 2Ok SR D
PETC NN

S NERIPELES & M SRV IS s Wk
2.5.1 OFPT_ROLE_REPLY

. OFPT_ROLE_REPLY K7Ui B LI E A TR ESCHALA A E CanFablss . Fsihles
% ). T Figure 1 2 Hl4F &% 19 Role Request 4.5 o

12
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N openflow_v4

No. Time Source Destination Protocol Lengt Info

141 32.467300 127.0.0.1 127.0.0.1 OpenFl..  74|Type: OFPT_ECHO_REPLY
143 33.022658 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT ROLE_REQUEST
144 33.022938 127.0.0.1 127.6.0.1 OpenFl. 96 Type: OFPT ROLE_REPLY
146 33.025280 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT ROLE_REQUEST
147 33.025558 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT_ROLE_REPLY
149 35.022141 127.0.0.1 127.0.0.1 OpenFl. 90 Type: QEPT ROLE REQ
.0.0.1 .0.0.1 : OFPT_ROLE_REQUEST
151 35.023443 127.0.0.1 127.0.0.1 OpenFl.. 90| Type: "OFPI ROCETRED
153 35.023662 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT_ROLE_REPLY
155 35.854614 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT_ROLE_REQUEST
156 35.855395 127.6.0.1 127.6.0.1 OpenFl. 90 Type: OFPT_ROLE_REQUEST
157 35.855881 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT_ROLE_REPLY
159 35.856094 127.0.0.1 127.0.0.1 OpenFl. 90 Type: OFPT_ROLE_REPLY
161 35.861161 127.0.0.1 127.0.0.1 OpenFl. 122 Type: OFPT_FLOW_MOD —
162 35.862681 127.0.0.1 127.0.0.1 OpenFl. 82 Type: OFPT_GROUP_MOD
164 35.863911 127.0.0.1 127.0.0.1 OpenFl. 82 Type: OFPT_GROUP_MOD
165 35.864961 127.0.0.1 127.0.0.1 OpenFl. 82 Type: OFPT_GROUP_MOD

>-Internet Protocol Version 4, Src: 127.0.0.1, Dst: 127.0.0.1
>~ Transmission Control Protocol, Src Port: 6653, Dst Port: 37402,

LGt@ @
"

- OpenFlow 1.3
Version: 1.3 (0x04)
Type: OFPT_ROLE_REQUEST (24)
Length: 24
Transaction ID: 590
Role: OFPCR_ROLE_SLAVE  0x00000003)
Pad: bUUULLLUU
Generation ID: ©x0000000000000000

Figure 1: OFPT ROLE REQUEST iH &
G Figure 2 s, sc#pilizz oAb 35 3% (9139 Role Reply 1.8 o

N openflow_v4

No. Time Source Destination Protocol Lengt Info

141 32.467300 127.0.0.1 127.0.0.1 OpenFLl.. 74|Type: OFPT_ECHO_REPLY
143 33.022658 127.0.0.1 1277 OO OpenFl.. 90|Type: OFPT_ROLE_REQUEST
144 33.022938 127.0.0.1 E2iOEOPE OpenFl.. 90|Type: OFPT_ROLE_REPLY
146 33.025280 E27MOMORE E2/ZMORORE OpenFl.. 90|Type: OFPT_ROLE_REQUEST
147 33.025558 127.0.0.1 212277 (o Ol OpenFl.. 90|Type: OFPT_ROLE_REPLY
149 35.022141 127.0.0.1 127.0.0.1 OpenFl.. 90|Type: OFPT_ROLE_REQUEST
N 150 35.022964 FI2ZNONOREN [I2ZNONOREND OpenFL.. 90 | Type: e ———]
HEHONE HONORED OFPT_ROLE_REPLY
.023662 HOMONEN HONENE OpenFl.. 90| Type:
155 35.854614 S MONORE S ONORE OpenFl.. 90 Type: OFPT_ROLE_REQUEST
156 35.855395 127.0.0.1 127.0.0.1 OpenFl.. 90|Type: OFPT_ROLE_REQUEST
157 35.855881 127.0.0.1 127.0.0.1 OpenFl.. 90|Type: OFPT_ROLE_REPLY
159 35.856094 127.0.0.1 127.0.0.1 OpenFl.. 90|Type: OFPT_ROLE_REPLY
161 35.861161 127.0.0.1 127.0.0.1 OpenFl.. 122|Type: OFPT_FLOW_MOD —_
162 35.862681 127.0.0.1 127.0.0.1 OpenFL.. 82|Type: OFPT_GROUP_MOD
164 35.863911 127.0.0.1 127.0.0.1 OpenFl.. 82|Type: OFPT_GROUP_MOD
165 35.864961 127.0.0.1 127.0.0.1 OpenFl.. 82|Type: OFPT_GROUP_MOD

> Internet Protocol Version 4, Src: 127.0.0.1, Dst: 127.0.0.1 00
>-Transmission Control Protocol, Src Port: 37402, Dst Port: 6653, 18
- OpenFlow 1.3 0a V-@
Version: 1.3 (0x04)
Type: OFPT_ROLE_REPLY (25)

L.<@-@
e p

Length: 24

Transaction TN- 5OA

Role: OFPCR_ROLE_SLAVE (0x00000003)
Pad: ©o® -

Generation ID: ©x0000000000000000

Figure 2: OFPT ROLE REPLY H /&
XU A AL E AU R T #5028 & 3% BY Role Request JH 8., Jf1& [ T Role Reply {H B .
2.5.2 OFPT_MULTIPART_REPLY

1. OFPMP_DESC AU 8. sil B T A ss eI (5 B, AR hI iy . REORRA | 4K
PERRAS . 9 o MG BRAR FAR A5
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N openflow_v4

No.

Time Source Destination Protocol Lengt

4 0.001454 127.0.0.1 127.0.0.1 OpenF1. 74|Type: OFPT_HELLO
8 0.019830 127.0.0.1 127.0.0.1 OpenFl.. 74|Type: OFPT_FEATURES_REQUEST
10 0.020242 127.0.0.1 127.0.0.1 OpenF1. 98|Type: OFPT_FEATURES_REPLY
12 0.064691 127.0.0.1 127.0.0.1 OpenFl.. 82|Type: OFPT_MULTIPART_REQUEST, OFPMP_PORT_DESC
13 0.064969 127.0.0.1 127.0.0.1 OpenFl.. 402|Type: OFPT_MULTIPART_REPLY, OFPMP_PORT_DESC
15 0.068975 127.0.0.1 127.0.0.1 OpenFl.. 94|Type: OFPT_GET_CONFIG_REQUEST
16 0.069149 127.0.0.1 127.0.0.1 OpenFLl.. 74|Type: OFPT_BARRIER_REPLY
18 0.113923 127.0.0.1 127.0.0.1 OpenFl.. 78|Type: OFPT_GET_CONFIG_REPLY
N 20 0.116484 127.0.0.1 127.0.0.1 OpenFl.. 82|Type: OFPT_MULTIPART_REQUEST, OFPMP_DESC
0.116767 0.0.1 0.0.1 : OFPT_MULTIPART_REPLY, OFPMP_DESC
22 0.125543 127.0.0.1 127. 1 OpenF 82|Type: OFPT_MULTIPART_REQUEST, OFPMP_TABLE_FEATURES
23 0.125851 127.0.0.1 127.0.0.1 OpenFl.. 94|Type: OFPT_ERROR
24 0.128167 127.0.0.1 El2 M ORORE() OpenFl.. 90| Type: OFPT_ROLE_REQUEST
25 0.128412 Sl MONORE 27,06 OpenFl.. 90|Type: OFPT_ROLE_REPLY
26 0.131819 EIPZMON O E7MONONE) OpenFl.. 122|Type: OFPT_FLOW_MOD
27 0.132692 EIMONO R 27,06 OpenFl.. 82|Type: OFPT_GROUP_MOD
28 0.133480 El2OBO e 277,663 OpenFl.. 82|Type: OFPT_GROUP_MOD

> Flags: 0x0000
Pad: 00000000
Manufacturer c:sc.: Wanglixuan
Hardware desc.: Lixuan_OpenBox
Software desc.: Lixuan_Driver

Serial no.: Lixuan OpenBox Series

Datapath desc.: None

Figure 3: OFPMP_DESC i &

ATAE B E A E S S T RIS SRR | U | R R s AR A S R
(BAMER T B R B AR e 5 X ),

2. OFPMP_TABLE AU .. IIH B TA A IMIA R RS HE B, AIEITrH %, Ak
T

N openflow v4

No. Time Source Destination Protocol Lengt  Info

107 16.251793 127.0.0.1 127.0.0.1 OpenFl.. 122 |Type: OFPT_MULTIPART_REPLY, OFPMP_GROUP_FEATURES
108 16.255617 127.0.0.1 127.0.0.1 OpenFl.. 82 Type: OFPT_MULTIPART_REQUEST, OFPMP_DESC
109 16.255900 127.0.0.1 127.0.0.1 OpenFl.. 1138 Type: OFPT_MULTIPART_REPLY, OFPMP_DESC
110 16.301001 127.0.0.1 127.0.0.1 OpenFl.. 90 Type: OFPT_MULTIPART_REQUEST, OFPMP_PORT_STATS
111 16.301736 127.0.0.1 127.0.0.1 OpenFl.. 642 | Type: OFPT_MULTIPART_REPLY, OFPMP_PORT_STATS
112 16.311260 127.0.0.1 127.0.0.1 OpenFl.. 122 Type: OFPT_MULTIPART_REQUEST, OFPMP_AGGREGATE
113 16.311552 127.0.0.1 127.0.0.1 OpenFl.. 106 | Type: OFPT_MULTIPART_REPLY, OFPMP_AGGREGATE
114 16.315617 127.0.0.1 127.0.0.1 OpenFl.. 122 |Type: OFPT_MULTIPART_REQUEST, OFPMP_FLOW
115 16.315936 127.0.0.1 127.0.0.1 OpenFl.. 82 Type: OFPT_MULTIPART_REPLY, OFPMP_FLOW
116 16.322070 127.0.0.1 127.0.0.1 OpenFl 82 Type: OFPT_MULTIPART_REQUEST, OFPMP_TABLE

1 [5) 1
119 18.324755 127.0.0.1 127.0.0.1 OpenFl.. 74|Type: OFPT_ECHO_REQUEST
120 18.324946 127.0.0.1 127.0.0.1 OpenFl.. 74|Type: OFPT_ECHO_REPLY
122 20.326846 127.0.0.1 127.0.0.1 OpenFl.. 74| Type: OFPT_ECHO_REQUEST
123 20.327006 127.0.0.1 127.0.0.1 OpenFl.. 74|Type: OFPT_ECHO_REPLY
125 22.328898 127.0.0.1 127.0.0.1 OpenFl.. 74| Type: OFPT_ECHO_REQUEST
126 22.329057 127.0.0.1 127.0.0.1 OpenFl.. 74|Type: OFPT_ECHO_REPLY

Pad: 00000000
v Table stats

Table ID: ©

Pad: 000000

Lookup count: 46
Match count: 2025

Figure 4: OFPMP TABLE ¥ &,
ATLVE R E R H A TICECHE . A MR (HAMENCh T A S EE ).
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