
 9000 ةزافح ةدام ىلع EtherChannels تيرحت
حاتفم

تايوتحملا
ةمدقملا

ةيساسألا تابلطتملا

تابلطتملا

ةمدختسملا تانوكملا

ةيساسأ تامولعم

LACP تامالع

ةكبشلل يطيطختلا مسرلا

LACP ةيلمع نم ققحتلا

ةيساسأ تاصوحف

ءاطخألا حيحصت

PAgP ةيلمع نم ققحتلا

ةيساسأ تاصوحف

ءاطخألا حيحصت

EtherChannel ةجمرب نم ققحتلا

جمانربلا نم ققحتلا

ةزهجألا نم ققحتلا

تاصنملا تاودأ

(EPC) ةنمضملا ةمزحلا طاقتلا

مامألا ىلإ تاصنملا

(PSV) ةمزحلا ةلاح هجتم

(CoPP) مكحتلا ىوتسم مظنم

Fed نم (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا

ةلص تاذ تامولعم

ةمدقملا

 sery 9000 ةزافح ةدام ىلع EtherChannels ءاطخأ فاشكتساو مهفي نأ فيك ةقيثو اذه فصي
.حاتفم

ةيساسألا تابلطتملا

تابلطتملا

:ةيلاتلا عيضاوملاب ةفرعم كيدل نوكت نأب Cisco يصوت

•Catalyst 9000 Series Switches تالوحملا ةينب



•Cisco IOS® XE جمانرب ةينب
•(PAgP) ذفانملا عيمجت لوكوتوربو (LACP) تاطابترالا عيمجت يف مكحتلا لوكوتورب

ةمدختسملا تانوكملا

:ةيلاتلا ةيداملا تانوكملا تارادصإ ىلإ دنتسملا اذه يف ةدراولا تامولعملا دنتست

Catalyst 9200•
Catalyst 9300•
Catalyst 9400•
Catalyst 9500•
Catalyst 9600•

 .ةصاخ ةيلمعم ةئيب يف ةدوجوملا ةزهجألا نم دنتسملا اذه يف ةدراولا تامولعملا ءاشنإ مت
 تناك اذإ .(يضارتفا) حوسمم نيوكتب دنتسملا اذه يف ةمدختسُملا ةزهجألا عيمج تأدب
.رمأ يأل لمتحملا ريثأتلل كمهف نم دكأتف ،ليغشتلا ديق كتكبش

ةيساسأ تامولعم

 تامولعم ىلع لوصحلل نيوكتلا ةلدأو Cisco نم ةيمسرلا رادصإلا تاظحالم ىلإ عوجرلا ىجري
 ىرخأ ليصافت يأ ىلإ ةفاضإلاب تاريذحتلاو نيوكتلا تارايخو دويقلاو دويقلا لوح ةثيدح
.ةزيملا هذه لوح ةلص تاذ

 .مداوخلاو تاهجوملاو تالوحملا نيب ءاطخألا لمحتت ةعرسلا ةيلاع طباور EtherChannel رفوت
 ةكبشلا يف ناكم يأ يف هرشنو ،ةزهجألا نيب يددرتلا قاطنلا ةدايزل EtherChannel مدختسأ 
 اهنإف ،طابترإ نادقفل ةيئاقلت ةداعتسإ EtherChannel رفوت .تاقانتخأ ثودح لمتحي ثيح
 ةكرح ديعي EtherChannel ،ةوطخ لشفي نإ .ةيقبتملا تاطابترالا ربع لمحلا عيزوت ديعت
.لخدت نود ةانقلا يف ةوطخ ةيقب ىلإ ةوطخ failed لا نم رورم

 لوكوتورب معد مادختساب يكيمانيد ضوافت وأ ضوافت نودب EtherChannels نيوكت نكمي
.LACP وأ PAgP امإ ،تاطابترالا عيمجت

 
 موقي مث .ةهجاو لك تاردقو ءاكرشلا ةيوه ىلع لوحملا فرعتي ،LACP وأ PAgP نيكمت دنع
 دحاو يقطنم طابترإ يف ةلثامم تانيوكتب يكيمانيد لكشب تاهجاولا عيمجتب لوحملا
 ةرادإلاو ةزهجألا دويق ىلع هذه ةهجاولا تاعومجم ىلع لوحملا موقيو ،(عيمجت ذفنم وأ ةانق)
 .ذفنملا ةملعمو

LACP تامالع

 ىلع ةرظن قلأ .اهلوصو دنع ذفنملا ةانق تاملعم ىلع ضوافتلل LACP تامالع مادختسإ متي
:ملع لك ىنعم

ةيار ةلاحلا

(ةميق لقأ تب) LACP طاشنلماخلا عضولا = 0    



طشنلا عضولا = 1    

 ةلهم ىلإ ريشي :LACP ةلهم
LACP ةملتسملا/ةلسرملا

(يضارتفالا) ةيناث 30 × 3 .ةليوط ةلهم = 0    

(عيرسلا LACP لدعم) ةيناث 1 × 3 .ةريصق ةلهم = 1    

عيمجتلا
(عيمجتلل هرابتعا متي ال) يدرف طابترإ = 0    

(عيمجتلل لمتحم حشرم) عيمجتلل لباق = 1    

نمازتلا
(ةديج ريغ ةلاح) طابترالا ةنمازملا جراخ = 0    

(ةديج ةلاح) نمازتم طابترالا = 1    

عيمجت
تاراطإلا ةجلاعم/يقلتل زهاج ريغ = 0    

تاراطإلا ةجلاعم/يقلتل زهاج = 1    

عيزوت
تاراطإلا لاسرإ/لاسرإل زهاج ريغ = 0    

تاراطإلا لاسرإ/لاسرإل زهاج = 1    

ةيضارتفا

 عيزوت تادحو يف ةدوجوملا تامولعملا مدختسي هنأ = 0    
كيرشلل ةملتسملا ةقاطلا

كيرشلل ةيضارتفالا تامولعملا مدختسي هنأ = 1    

(مهأ تب) ةيحالصلا ةيهتنم
 ،(PDU) ةقاطلا عيزوت تادحو ةيحالص ءاهتنا = 0    

    1 = PDU حلاص

 P ةلاح ىلإ لوصولل (يئانث) 011101 وأ 0x3D (hex) يه LACP تامالعل ةعقوتملا ةميقلا
.(ءانيملا ةانق يف نمضم)

 

.... ...1 = LACP Activity (less significant bit) 

.... ..0. = LACP Timeout 

.... .1.. = Aggregation 

.... 1... = Synchronization 
 
...1 .... = Collecting 
..1. .... = Distributing 
.0.. .... = Defaulted 
0... .... = Expired (most significant bit)

 



ةكبشلل يطيطختلا مسرلا

LACP ةيلمع نم ققحتلا

.LACP لوكوتوربل ةحيحصلا ةيلمعلاو ةلاحلا نم ققحتلا ةيفيك مسقلا اذه حضوي

ةيساسأ تاصوحف

:ةيلاتلا رماوألا مادختساب LACP تاجرخم تصحف

 
<#root>
show lacp sys-id

 

show lacp <channel-group number> neighbor

 

show lacp <channel-group number> counters

 

show interfaces <interface ID> accounting 

 

debug lacp [event|packet|fsm|misc]

 

debug condition <condition> 

 

.(LACP ل) هتيولوأو لوحملا ماظن فرعم لوألا رمألا جارخإ ضرعي

 
<#root>

switch#

show lacp sys-id



 
32768, 

f04a.0206.1900 <-- Your system MAC address

 

.هتيولوأو رواجملا ماظنلا ريوطت فرعمو ليغشتلا عضو لثم ،LACP راج ليصافت نم ققحت

 
<#root>

switch#

show lacp 1 neighbor

 
Flags:  S - Device is requesting Slow LACPDUs 
        F - Device is requesting Fast LACPDUs 
        A - Device is in Active mode       P - Device is in Passive mode 
 
Channel group 1 neighbors 
 
                     LACP port                      Admin  Oper   Port    Port 
Port          Flags  Priority 

Dev ID

          Age  key    Key    Number  State 
Gi1/0/1       SA     32768 

f04a.0205.d600

  12s  0x0    0x1    0x102   0x3D 

<-- Dev ID: Neighbor MAC Address

Gi1/0/2       SA     32768 

f04a.0205.d600

  24s  0x0    0x1    0x103   0x3D 

<-- Dev ID: Neighbor MAC Address

 
Gi1/0/3       SA     32768 

f04a.0205.d600

  16s  0x0    0x1    0x104   0x3D 

<-- Dev ID: Neighbor MAC Address

Gi1/0/4       SA     32768 

f04a.0205.d600

  24s  0x0    0x1    0x105   0x3D 

<-- Dev ID: Neighbor MAC Address

 

 مزح فاشتكا مت اذإ .ةهجاو لك ةطساوب اهلابقتساو اهلاسرإ متي يتلا LACP مزح نم ققحتلا



LACP أطخ دادع دادزي ،ةفلاتلا PKTS.

 
<#root>

switch#

show lacp 1 counters

 
                 LACPDUs         Marker          Marker Response  LACPDUs 
Port             Sent   Recv     Sent   Recv     Sent   Recv      Pkts Err 
-------------------------------------------------------------------------- 
Channel group: 1 
Gi1/0/1 

3111   3085

     0      0        0      0 

0

 
Gi1/0/2 

3075   3057

     0      0        0      0 

0 

 
Gi1/0/3 

3081   3060

     0      0        0      0 

0

 
Gi1/0/4 

3076   3046

     0      0        0      0 

0 

 

 

.LACP ل بسحي نراقلا ققحتي نأ رايخ اضيأ كانه

 
<#root>

switch#

show interface gigabitEthernet1/0/1 accounting

 
GigabitEthernet1/0/1 
                Protocol    Pkts In   Chars In   Pkts Out  Chars Out 



                   Other          0          0      10677     640620 
                    PAgP        879      78231        891      79299 
           Spanning Tree        240      12720         85       5100 
                     CDP       2179     936495       2180     937020 
                     DTP       3545     170160       3545     212700 

                    LACP       3102     384648       3127     387748 

 

ءاطخألا حيحصت

 لئاسر ءاشنإ متي ،LACP ل ديعبلا ريظنلا ليغشت مدع دنع وأ LACP ةنمازم دوجو مدع دنع
syslog.

 

%ETC-5-L3DONTBNDL2: Gig1/0/1 suspended: LACP currently not enabled on the remote port. 
%ETC-5-L3DONTBNDL2: Gig/1/0/1 suspended: LACP currently not enabled on the remote port.

 

 :رمأ اذه نملامعتسإلا عم حيحصت LACP تنكم
 

 
<#root>
debug lacp [event|packet|fsm|misc]

 

debug condition <condition>

 

 .ببسلا ليلحتل LACP ءاطخأ حيحصت نيكمتب مقف ،LACP ضوافت لكاشم تظحال اذإ
 

 
<#root>

switch#

debug lacp event

  
Link Aggregation Control Protocol events debugging is on 
switch#

debug lacp packet

 
Link Aggregation Control Protocol packet debugging is on 
switch#

debug lacp fsm

  
Link Aggregation Control Protocol fsm debugging is on 



switch#

debug lacp misc

 
Link Aggregation Control Protocol miscellaneous debugging is on

 

.جارخإلا ةيفصتب مقو ةنيعم ةهجاول ءاطخألا حيحصت ةلاح نيكمتب اضيأ مقف ،رمألا مزل اذإ

 
<#root>

switch#

debug condition interface gigabitEthernet 1/0/1

 

 

.ةددعتم ةيساسأ ةمظنأ يه LACP ءاطخأ حيحصت :ةظحالم

.ةيفصتلا لماوعو حيحصتلا ةحص نم ققحتلا دادعإ مت

 
<#root>

switch#

show debugging 

 
Packet Infra debugs: 
 
Ip Address                                               Port 
------------------------------------------------------|---------- 
 
LACP: 
  Link Aggregation Control Protocol 

miscellaneous

 debugging is 

on

  Link Aggregation Control Protocol 

packet

 debugging is 

on

  Link Aggregation Control Protocol 

fsm

 debugging is 

on



  Link Aggregation Control Protocol 

events

 debugging is 

on

 
Condition 1: interface Gi1/0/1 (1 flags triggered) 

        Flags: Gi1/0/1 

 

 رخآ ءاطخألا حيحصت جارخإ رهظي .اهضرعل show logging رمألا مدختساو ،LACP ءاطخأ حيحصت للح
:ذفنملا ةانق ةهجاو رهظت نأ لبق LACP تاراطإ

 
<#root>

switch#

show logging 

<omitted output> 

LACP :lacp_bugpak: Send LACP-PDU packet via Gi1/0/1 

LACP : packet size: 124 

LACP: pdu: subtype: 1, version: 1

LACP: Act: tlv:1, tlv-len:20, key:0x1, p-pri:0x8000, p:0x102, p-state:0x3D, s-pri:0x8000, s-mac:f04a.0206.1900 

LACP: Part: tlv:2, tlv-len:20, key:0x1, p-pri:0x8000, p:0x102, p-state:0xF, s-pri:0x8000, s-mac:f04a.0205.d600

LACP: col-tlv:3, col-tlv-len:16, col-max-d:0x8000 
LACP: term-tlv:0 termr-tlv-len:0 
LACP: HA: Attempt to sync events -- no action  (event type 0x1) 
 

LACP :lacp_bugpak: Receive LACP-PDU packet via Gi1/0/1 

LACP : packet size: 124 

LACP: pdu: subtype: 1, version: 1

LACP: Act: tlv:1, tlv-len:20, key:0x1, p-pri:0x8000, p:0x102, p-state:0x3D, s-pri:0x8000, s-mac:f04a.0205.d600 

LACP: Part: tlv:2, tlv-len:20, key:0x1, p-pri:0x8000, p:0x102, p-state:0x3D, s-pri:0x8000, s-mac:f04a.0206.1900

LACP: col-tlv:3, col-tlv-len:16, col-max-d:0x8000 
LACP: term-tlv:0 termr-tlv-len:0 

LACP: Gi1/0/1 LACP packet received, processing    <-- beginning to process LACP PDU 

    lacp_rx Gi1/0/1 - rx: during state CURRENT, got event 5(recv_lacpdu) 
@@@ lacp_rx Gi1/0/1 - rx: CURRENT -> CURRENT 
LACP: Gi1/0/1 lacp_action_rx_current entered 

LACP: recordPDU Gi1/0/1 LACP PDU Rcvd. Partners oper state is hex F    <-- operational state 

LACP: Gi1/0/1 partner timeout mode changed to 0 
    lacp_ptx Gi1/0/1 - ptx: during state FAST_PERIODIC, got event 2(long_timeout) 
@@@ lacp_ptx Gi1/0/1 - ptx: FAST_PERIODIC -> SLOW_PERIODIC 
LACP: Gi1/0/1 lacp_action_ptx_fast_periodic_exit entered 
LACP: lacp_p(Gi1/0/1) timer stopped 
LACP: Gi1/0/1 lacp_action_ptx_slow_periodic entered 
LACP: timer lacp_p_s(Gi1/0/1) started with interval 30000. 



LACP: recordPDU Gi1/0/1 Partner in sync and aggregating    <-- peer is in sync 

LACP: Gi1/0/1 Partners oper state is hex 3D    <-- operational state update 

LACP: timer lacp_c_l(Gi1/0/1) started with interval 90000. 
LACP: Gi1/0/1 LAG_PARTNER_UP. 
LACP: Gi1/0/1 LAG unchanged 
    lacp_mux Gi1/0/1 - mux: during state COLLECTING_DISTRIBUTING, got event 5(in_sync) (ignored) 
lacp_handle_standby_port_internal called, depth = 1 
LACP: lacp_handle_standby_port_internal: No Standby port found for LAG 1 
lacp_handle_standby_port_internal called, depth = 1 
LACP: lacp_handle_standby_port_internal: No Standby port found for LAG 1 
lacp_handle_standby_port_internal called, depth = 1 
LACP: lacp_handle_standby_port_internal: No Standby port found for LAG 1 
LACP: lacp_t(Gi1/0/1) timer stopped 
LACP: lacp_t(Gi1/0/1) expired

%LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet1/0/1, changed state to up 

%LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet1/0/2, changed state to up 

%LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet1/0/3, changed state to up 

%LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet1/0/4, changed state to up

%LINK-3-UPDOWN: Interface Port-channel1, changed state to up 

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel1, changed state to up 

 

 يتلا ميهافملا ضعب كانهف ،LACP ءاطخأ حيحصت نم نيرطس مهأ ىلع زيكرتلاب تمق اذإ
.LACP ل (PDU) ةقاطلا عيزوت تادحو ميهافم ضعب فيرعت قحتست

 
<#root>

LACP:

 Act

: tlv:1, tlv-len:20, 

key:0x1

, p-pri:0x8000, p:0x102, 

p-state:0x3D

, s-pri:0x8000, 

s-mac:f04a.0205.d600

  
LACP: 

Part

: tlv:2, tlv-len:20, 

key:0x1

, p-pri:0x8000, p:0x102, 

p-state:0x3D

, s-pri:0x8000, 

s-mac:f04a.0206.1900

 



موهفم فصولا

لعف (تنأ) لثمملا لثمي

ءزج (كريظن/كراج) كيرشلا لثمي

حاتفملا .لكشي ةانق ءانيملا نم مقرلا وه

ةلود-ف
 8 مادختساب اهميمصت مت دقو .ةيمهأ رثكألا موهفملا وهو ءانيملا ةلود ىلإ زمرت
 نم ديزم ىلع لوصحلل ةيفلخلا تامولعم مسق عجار .(LACP تامالع) تب تادحو
.تامولعملا

كام-سإ .LACP لبق نم مدختسملا ماظنلل MAC ناونع هنإ

 ةءارقل .ةيرشع ةيسادس ميق يه ءاطخألا حيحصت يف اهتيؤر متي يتلا ميقلا :ةظحالم
.ةيئانث وأ ةيرشع ةمظنأ ىلإ اهتمجرت بجي ،حيحص لكشب ميقلا

PAgP ةيلمع نم ققحتلا

.هليغشتو PAgP لوكوتوربل ةحيحصلا ةلاحلا نم ققحتلا ةيفيك مسقلا اذه حضوي

ةيساسأ تاصوحف

 :ةيلاتلا رماوألا مادختساب PAgP تاجرخم نم ققحت
 

 
<#root>
show pagp <channel-group number> neighbor

 

show pagp <channel-group number> counters

 

show interfaces <interface ID> accounting

 

 

 فيضملا مساو كيرشلا ماظن فرعمو ليغشتلا عضو لثم ،PAgP راج ليصافت نم ققحت
.ةيولوألاو

 



<#root>

switch#

show pagp 1 neighbor

 
Flags:  S - Device is sending Slow hello.  C - Device is in Consistent state. 
        A - Device is in Auto mode.        P - Device learns on physical port. 
 
Channel group 1 neighbors 
            Partner 

Partner 

         Partner                   Partner Group 
Port        Name 

Device ID 

      Port        Age  Flags    Cap. 
Gi1/0/1     switch 

f04a.0205.d600

   Gi1/0/1     16s  SC       10001 

<-- Dev ID: Neighbor MAC Address

Gi1/0/2     switch 

f04a.0205.d600

   Gi1/0/2     19s  SC       10001 

<-- Dev ID: Neighbor MAC Address

Gi1/0/3     switch 

f04a.0205.d600

   Gi1/0/3     17s  SC       10001 

<-- Dev ID: Neighbor MAC Address

Gi1/0/4     switch 

f04a.0205.d600

   Gi1/0/4     15s  SC       10001 

<-- Dev ID: Neighbor MAC Address

 

 تفشك نإ .ةهجاو لك ةطساوب ةملتسملاو ةلسرملا PAgP مزح تاجرخم ليصافت نم ققحتلا
.دادع ديزي أطخ Pkts لا ،نوكي طبر PAgP دساف

 
<#root>

switch#

show pagp 1 counters

 
            Information         Flush        PAgP 
Port        Sent    Recv     Sent    Recv    Err Pkts 



----------------------------------------------------- 
Channel group: 1 
Gi1/0/1 

29      17

       0       0 

 0

 
Gi1/0/2 

 28      17 

      0       0 

 0

 
Gi1/0/3 

  28      16 

      0       0 

 0

 
Gi1/0/4 

 29      16

       0       0 

0 

 

 

.PAgP ل بسحي نراقلا صحفي نأ رايخ اضيأ كانه

 
<#root>

switch#

show int gi1/0/1 accounting

 
GigabitEthernet1/0/1 
                Protocol    Pkts In   Chars In   Pkts Out  Chars Out 
                   Other          0          0      10677     640620 

                    PAgP        879      78231        891      79299 

           Spanning Tree        240      12720         85       5100 
                     CDP       2179     936495       2180     937020 
                     DTP       3545     170160       3545     212700 
                    LACP       3102     384648       3127     387748

 

ءاطخألا حيحصت



.ببسلا ليلحتل PAgP ءاطخأ حيحصت نيكمتب مق ،PAgP ضوافت لكاشم تظحال اذإ

 
<#root>

switch#

debug pagp event

  
Port Aggregation Protocol events debugging is on 
switch#

debug pagp packet

 
Port Aggregation Protocol packet debugging is on 
switch#

debug pagp fsm

  
Port Aggregation Protocol fsm debugging is on 
switch#

debug pagp misc

  
Port Aggregation Protocol miscellaneous debugging is on

 

 .جارخإلا ةيفصتب مق مث ،رمألا مزل اذإ ةنيعم ةهجاو ىلإ ءاطخألا حيحصت ةلاح نيكمتب مق

 
<#root>

switch#

debug condition interface gigabitEthernet 1/0/1

 

 

.يساسألا ماظنلاب طبتري ال PAgP ءاطخأ حيحصت :ةظحالم

.ةيفصتلا لماوعو حيحصتلا ةحص نم ققحتلا دادعإ مت

 
<#root>

switch#

show debugging

 
Packet Infra debugs: 
 
Ip Address                                               Port 
------------------------------------------------------|---------- 



 
PAGP: 
  Port Aggregation Protocol 

miscellaneous

 debugging is 

on

  Port Aggregation Protocol 

packet

 debugging is 

on

  Port Aggregation Protocol 

fsm

 debugging is 

on

  Port Aggregation Protocol 

events

 debugging is 

on

 
Condition 1: interface Gi1/0/1 (1 flags triggered) 

        Flags: Gi1/0/1 

 

 ةهجاو رهظت نأ لبق PAgP تاراطإ رخآ ءاطخألا حيحصت جارخإ ضرعي .PAgP ءاطخأ حيحصت ليلحت
:ذفنملا ةانق

 
<#root>
PAgP: Receive information packet via Gi1/0/1, packet size: 89 

flags: 5, my device ID: f04a.0205.d600, learn-cap: 2, port-priority: 128, sent-port-ifindex: 9, group-cap: 10001, group-ifindex: 4E 

your device ID: f04a.0206.1900, learn-cap: 2, port-priority: 128, sent-port-ifindex: 9, group-cap: 10001, group-ifindex: 4E

 
partner count: 1, num-tlvs: 2 
device name TLV: switch 
port name TLV: Gi1/0/1 

PAgP: Gi1/0/1 PAgP packet received, processing    <-- Processing ingress PAgP frame 

PAgP: Gi1/0/1 proved to be bidirectional    <-- 

PAgP: Gi1/0/1 action_b0 is entered 
PAgP: Gi1/0/1 Input = Transmission State, V12 Old State = U5  New State = U5 
PAgP: Gi1/0/1 action_a6 is entered 
PAgP: Gi1/0/1 action_b9 is entered 

PAgP: set hello interval from 1000 to 30000 for port Gi1/0/1    <-- 

PAgP: Gi1/0/1 Input = Transmission State, V10 Old State = U5  New State = U6 



PAgP: set partner 0 interval from 3500 to 105000 for port Gi1/0/1 
PAgP: Gi1/0/1 Setting hello flag 
PAgP: timer pagp_p(Gi1/0/1) started with interval 105000. 
PAgP: pagp_i(Gi1/0/1) timer stopped 
PAgP: Gi1/0/1 Input = Port State, E5 Old State = S7  New State = S7 
PAgP: pagp_h(Gi1/0/1) expired 
 

PAgP: Send information packet via Gi1/0/1, packet size: 89 

flags: 5, my device ID: f04a.0206.1900, learn-cap: 2, port-priority: 128, sent-port-ifindex: 9, group-cap: 10001, group-ifindex: 4E 

your device ID: f04a.0205.d600, learn-cap: 2, port-priority: 128, sent-port-ifindex: 9, group-cap: 10001, group-ifindex: 4E

 
partner count: 1, num-tlvs: 2 
device name TLV: switch 
port name TLV: Gi1/0/1 
PAgP: 89 bytes out Gi1/0/1 

PAgP: Gi1/0/1 Transmitting information packet

PAgP: timer pagp_h(Gi1/0/1) started with interval 30000    <-- 

%LINK-3-UPDOWN: Interface Port-channel1, changed state to up 

%LINEPROTO-5-UPDOWN: Line protocol on Interface Port-channel1, changed state to up

 

EtherChannel ةجمرب نم ققحتلا

.EtherChannel ل دادعإ ةيلمع زاهجو ةيجمربلا ققدي نأ فيك مسق اذه فصي

جمانربلا نم ققحتلا

.جماربلا تالاخدإ ةحص نم ققحت

 
<#root>
show run interface <interface ID>

 

show etherchannel <channel-group number> summary

 

.ليكشت EtherChannel لا تصحف

 
<#root>

switch#

show run interface gigabitEthernet 1/0/1

 
<output omitted> 
interface GigabitEthernet1/0/1 
 channel-group 1 mode active 
end 
 



switch#

show run interface gigabitEthernet 1/0/2

<output omitted> interface GigabitEthernet1/0/2 channel-group 1 mode active end switch#

show run interface gigabitEthernet 1/0/3

 <output omitted> interface GigabitEthernet1/0/3 channel-group 1 mode active end switch#

show run interface gigabitEthernet 1/0/4

 <output omitted> interface GigabitEthernet1/0/4 channel-group 1 mode active end switch#

show run interface port-channel 1

 <output omitted> interface Port-channel1 end 

 

.ذفنملا ةانق يف مهعيمجت متي ذفنملا ءاضعأ عيمج نأ نم ققحت

 
<#root>

switch#

show etherchannel 1 summary

  
<output omitted> 
Group  Port-channel  Protocol    Ports 
------+-------------+-----------+----------------------------------------------- 
1      Po1(SU)         LACP        Gi1/0/1(P)      Gi1/0/2(P) 
                                   Gi1/0/3(P)      Gi1/0/4(P) 

 

ةزهجألا نم ققحتلا

:ةزهجألا ىوتسم ىلع جماربلا تالاخدإ نم ققحتلا

 
<#root>
show platform software interface switch <switch number or role> r0 br

 

show platform software fed switch <switch number or role> etherchannel <channel-group number> group-mask 

 

show platform software fed switch <switch number or role> ifm mappings etherchannel 

 

show platform software fed switch <switch number or role> ifm if-id <if ID>

 

.ةنمضملا تاهجاولاو ذفنملا ةانق فرعم نم ققحت

 



<#root>

switch#

show platform software interface switch active r0 br

Forwarding Manager Interfaces Information 
 
Name 

ID

               QFP ID 
--------------------------------------------------------------- 
<output omitted> 
GigabitEthernet1/0/1 

9

                 0 
GigabitEthernet1/0/2 

10

                0 
GigabitEthernet1/0/3 

11

                0 
GigabitEthernet1/0/4 

12

                0 
<output omitted> Port-channel1 

76

 0 

 

 مقرلا) فرعملل ةئفاكم (رشع يسادسلا مقرلا) ةميقلا نأ نم دكأتو IF فرعم مسق ىلع زكر
.قباسلا رمألا يف ظحالملا (يرشعلا

 
<#root>

switch#

show platform software fed switch active etherchannel 1 group-mask 

 
Group Mask Info 

Aggport IIF Id: 000000000000004c    <-- IfId Hex 0x4c = 76 decimal 

Active Port: : 4 
 
Member Ports 
If Name 

If Id

             local  Group Mask 
----------------------------------------------------------------------- 



GigabitEthernet1/0/4 

000000000000000c

  true   7777777777777777 

<-- IfId Hex 0xc = 12 decimal

 
GigabitEthernet1/0/3 

000000000000000b

  true   bbbbbbbbbbbbbbbb 

<-- IfId Hex 0xb = 11 decimal

 
GigabitEthernet1/0/2 

000000000000000a

  true   dddddddddddddddd 

<-- IfId Hex 0xa = 10 decimal

 
GigabitEthernet1/0/1 

0000000000000009

  true   eeeeeeeeeeeeeeee 

<-- IfId Hex 0x9 = 10 decimal

 

 

 ةميقلا قباطتت نأ بجي .يلاتلا رمألا مادختساب ذفنملا ةانقب صاخلا IF فرعم ىلع لصحا
.مدقألا رمألا نم ةميقلا عم

 
<#root>

Switch#

show platform software fed switch active ifm mappings etherchannel

  
Mappings Table 
 
Chan Interface IF_ID  
---------------------------------------------------- 
1 Port-channel1 

0x0000004c

 

 يتلا جتاونلل ةقباطم ةنيبملا تامولعملا نوكت نأ بجيو .يلاتلا رمألل IF فرعم مدختسأ
.قباس تقو يف اهعمج مت

 
<#root>



switch#

show platform software fed switch active ifm if-id 0x0000004c

Interface IF_ID         : 0x000000000000004c 

Interface Name          : Port-channel1

Interface Block Pointer : 0x7f0178ca1a28 
Interface Block State   : READY 
Interface State         : Enabled 
Interface Status        : ADD, UPD 
Interface Ref-Cnt       : 8 

Interface Type          : ETHERCHANNEL 

        Port Type         : SWITCH PORT 

        Channel Number    : 1 

        SNMP IF Index     : 78 
        Port Handle       : 0xdd000068 
        # Of Active Ports : 4 
        Base GPN          : 1536 

                Index[2]  : 000000000000000c 

                Index[3]  : 000000000000000b 

                Index[4]  : 000000000000000a 

                Index[5]  : 0000000000000009

 
        Port Information 
        Handle ............ [0xdd000068] 

        Type .............. [L2-Ethchannel] 

        Identifier ........ [0x4c] 
        Unit .............. [1] 
 
        DI ................ [0x7f0178c058a8] 
        Port Logical Subblock 
                L3IF_LE handle .... [0x0] 
                Num physical port . [4] 
                GPN Base .......... [1536] 
                Physical Port[2] .. [0x7b000027] 
                Physical Port[3] .. [0x1f000026] 
                Physical Port[4] .. [0xc000025] 
                Physical Port[5] .. [0xb7000024] 
                Num physical port on asic [0] is  [0] 
                DiBcam handle on asic [0].... [0x0] 
                Num physical port on asic [1] is  [4] 
                DiBcam handle on asic [1].... [0x7f0178c850a8] 
                SubIf count ....... [0] 
        Port L2 Subblock 
                Enabled ............. [No] 
                Allow dot1q ......... [No] 
                Allow native ........ [No] 
                Default VLAN ........ [0] 
                Allow priority tag ... [No] 
                Allow unknown unicast  [No] 
                Allow unknown multicast[No] 
                Allow unknown broadcast[No] 
                Allow unknown multicast[Enabled] 
                Allow unknown unicast  [Enabled] 
                Protected ............ [No] 
                IPv4 ARP snoop ....... [No] 
                IPv6 ARP snoop ....... [No] 
                Jumbo MTU ............ [0] 



                Learning Mode ........ [0] 
                Vepa ................. [Disabled] 
                App Hosting........... [Disabled] 
        Port QoS Subblock 
                Trust Type .................... [0x7] 
                Default Value ................. [0] 
                Ingress Table Map ............. [0x0] 
                Egress Table Map .............. [0x0] 
                Queue Map ..................... [0x0] 
        Port Netflow Subblock 
        Port Policy Subblock 
        List of Ingress Policies attached to an interface 
        List of Egress Policies attached to an interface 
        Port CTS Subblock 
                Disable SGACL .................... [0x0] 
                Trust ............................ [0x0] 
                Propagate ........................ [0x0] 
                Port SGT ......................... [0xffff] 
Ref Count : 8 (feature Ref Counts + 1) 
IFM Feature Ref Counts 
        FID : 97 (AAL_FEATURE_L2_MULTICAST_IGMP), Ref Count : 1 
        FID : 119 ((null)), Ref Count : 1 
        FID : 84 (AAL_FEATURE_L2_MATM), Ref Count : 1 
No Sub Blocks Present 

 

تاصنملا تاودأ

:اهمادختسإ متي ىتم مهف يف ةدعاسملل ةحاتملا تازيملاو تاودألا لودجلا اذه حضوي

 ةادأ ىوتسم همدختست ىتم

EPC  ةزهجألا
جماربلاو

 ىلع اهليزنت مت يتلا LACP تاراطإ ةحص نم ققحتلل همدختسا
.ةيزكرملا ةجلاعملا ةدحو ىلإ لصت اهنأ نم ققحتلل وأ ةيداملا ةهجاولا

 تاصنملا
مامألا ىلإ ةزهجألا  مدختساف ،لوحملا ىلع اهعضو مت يتلا LACP تاراطإ ديكأتب تمق اذإ

.لوحملل يلخادلا هيجوتلا ةداعإ رارق ةفرعمل ةادألا هذه

PSV ةزهجألا  مدختساف ،لوحملا ىلع اهعضو مت يتلا LACP تاراطإ ديكأتب تمق اذإ
 .لوحملل يلخادلا هيجوتلا ةداعإ رارق ةفرعمل ةادألا هذه

CoPP ةزهجألا

 نم ةيزكرملا ةجلاعملا ةدحو ىلإ ةمزحلا هيجوت ةداعإ مت اذإ ،كلذ عمو
 ةجلاعملا ةدحو) جماربلا ىوتسم ىلع اهتيؤر متي ملف ،ةزهجألا روظنم
 لوط ىلع LACP راطإ تطقسأ دق ةزيملا هذه نأ ادج حجرملا نم .(ةيزكرملا
.ةيزكرملا ةجلاعملا ةدحوو زاهجلا نيب راسملا

جمانربلا ةدحو ىلإ هؤاقتنا مت LACP راطإ نأ نم ققحتلل اهمادختسإ كنكمي طاقتلا



 ةدحو ةمزح
 ةجلاعملا
 ةيزكرملا
(CPU) نم 
Fed

 نم ققحتي امك ،ةحيحصلا راظتنالا ةمئاق لالخ نم ةيزكرملا ةجلاعملا
 ةرم LACP تاراطإ لسرت (CPU) ةيزكرملا ةجلاعملا ةدحو تناك اذإ ام ةحص
.زاهجلا ىلإ ىرخأ

 نكمي ،كلذ عمو ،تاودألا هذه مادختساب طقف LACP لوكوتورب ليلحت متي :ةظحالم
.PAgP تاراطإ ليلحتل اضيأ اهمادختسإ

(EPC) ةنمضملا ةمزحلا طاقتلا

 ةصاخلا (PDU) ةقاطلا عيزوت تادحو طاقتلاو Wireshark (EPC) دادعإب ةصاخلا رماوألا
.جرخملا/لخدملا لالخ نم (LACP) لاصتالا ةكبش ىلإ لوصولا يف مكحتلا لوكوتوربب

 
<#root>



monitor capture <capture name> [control-plane|interface <interface ID>] BOTH

 

monitor capture <capture name> match mac [any|host <source MAC address>|<source MAC address>][any|host <destination MAC address>|<destination MAC address>]

 

monitor capture <capture name> file location flash:<name>.pcap

 

show monitor capture <capture name> parameter 

 

show monitor capture <capture name> 

 

monitor capture <capture name> start 

 

monitor capture <capture name> stop

 

show monitor capture file flash:<name>.pcap [detailed]

 

.زايتمالا عضو نمض رماوألا لاخدإ متي :ةظحالم

.Wireshark طاقتلا دادعإ

 مق ،ردصملا ددحم MAC ناونع وأ/و ةنيعم ةجمدم ةهجاو ىلع زيكرتلا ديرت تنك اذإ :حيملت
.ةيساسألا MAC تاملك ةقباطمو ةهجاولا طبضب

 
<#root>
monitor capture CAP interface GigabitEthernet1/0/1 BOTH

 

monitor capture CAP interface GigabitEthernet1/0/2 BOTH

 

monitor capture CAP interface GigabitEthernet1/0/3 BOTH

 

monitor capture CAP interface GigabitEthernet1/0/4 BOTH

 

monitor capture CAP match mac any host 0180.c200.0002 

 

show monitor capture CAP file location flash:CAP.pcap

 



 ةيفصت ىلع طاقتلالا ىلع c200.002.0180 ةهجولل MAC ناونع فرعم كدعاسي :ةظحالم
.LACP تاراطإ

:حيحص لكشب Wireshark نيوكت نم ققحت

 
<#root>

switch#

show monitor capture CAP parameter

  
monitor capture CAP interface GigabitEthernet1/0/1 BOTH 
monitor capture CAP interface GigabitEthernet1/0/2 BOTH 
monitor capture CAP interface GigabitEthernet1/0/3 BOTH 
monitor capture CAP interface GigabitEthernet1/0/4 BOTH 
monitor capture CAP match mac any host 0180.c200.0002 
monitor capture CAP file location flash:LACP.pcap 
 
switch#

show monitor capture CAP

 
Status Information for Capture CAP 
  Target Type: 
 Interface: GigabitEthernet1/0/1, Direction: BOTH 
 Interface: GigabitEthernet1/0/2, Direction: BOTH 
 Interface: GigabitEthernet1/0/3, Direction: BOTH 
 Interface: GigabitEthernet1/0/4, Direction: BOTH 
   Status : Inactive 
  Filter Details: 
   MAC 
     Source MAC: 0000.0000.0000 mask:ffff.ffff.ffff 
     Destination MAC: 0180.c200.0002 mask:0000.0000.0000 
  Buffer Details: 
   Buffer Type: LINEAR (default) 
  File Details: 
   Associated file name: flash:CAP.pcap 
  Limit Details: 
   Number of Packets to capture: 0 (no limit) 
   Packet Capture duration: 0 (no limit) 
   Packet Size to capture: 0 (no limit) 
   Packet sampling rate: 0 (no sampling) 

 

:طاقتلالا ءدب

 
<#root>

switch#

monitor capture CAP start

  
Started capture point : CAP

 



:LACP لدعمل عيرسلا تقؤملا مدختست مل اذإ ةيناث 30 (لقألا ىلع) دعب هفقوأ

 
<#root>

switch#

monitor capture CAP stop

 
Capture statistics collected at software: 
        Capture duration - 58 seconds 
        Packets received - 16 
        Packets dropped - 0 
        Packets oversized - 0 
 
Bytes dropped in asic - 0 
 
Stopped capture point : CAP 

 

:ةطقتلملا تاراطإلا

 
<#root>

switch#

show monitor capture file flash:CAP.pcap

 
Starting the packet display ........ Press Ctrl + Shift + 6 to exit 
 
    1   0.000000 f0:4a:02:06:19:04 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 261 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 261 K: 1 **DCSG*A 
    2   2.563406 f0:4a:02:05:d6:01 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 258 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 258 K: 1 **DCSG*A 
    3   3.325148 f0:4a:02:05:d6:04 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 261 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 261 K: 1 **DCSG*A 
    4   5.105978 f0:4a:02:06:19:01 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 258 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 258 K: 1 **DCSG*A 
    5   6.621438 f0:4a:02:06:19:02 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 259 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 259 K: 1 **DCSG*A 
    6   8.797498 f0:4a:02:05:d6:03 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 260 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 260 K: 1 **DCSG*A 
    7  13.438561 f0:4a:02:05:d6:02 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 259 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 259 K: 1 **DCSG*A 
    8  16.658497 f0:4a:02:06:19:03 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 260 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 260 K: 1 **DCSG*A 
    9  28.862344 f0:4a:02:06:19:04 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 261 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 261 K: 1 **DCSG*A 
   10  29.013031 f0:4a:02:05:d6:01 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 258 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 258 K: 1 **DCSG*A 
   11  30.756138 f0:4a:02:05:d6:04 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 261 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 261 K: 1 **DCSG*A 
   12  33.290542 f0:4a:02:06:19:01 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 258 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 258 K: 1 **DCSG*A 
   13  36.387119 f0:4a:02:06:19:02 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 259 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 259 K: 1 **DCSG*A 
   14  37.598788 f0:4a:02:05:d6:03 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 260 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 260 K: 1 **DCSG*A 
   15  40.659931 f0:4a:02:05:d6:02 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:05:d6:00 P: 259 K: 1 **DCSG*A PARTNER f0:4a:02:06:19:00 P: 259 K: 1 **DCSG*A 
   16  45.242014 f0:4a:02:06:19:03 b^F^R 01:80:c2:00:00:02 LACP 124 v1 ACTOR f0:4a:02:06:19:00 P: 260 K: 1 **DCSG*A PARTNER f0:4a:02:05:d6:00 P: 260 K: 1 **DCSG*A 

 

 ةيساسألا ةملكلا مدختساف ،نيعم راطإ نم LACP لقح نم ققحتلا ىلإ ةجاحب تنك اذإ
.ةيليصفتلا

 
<#root>

switch#



show monitor capture file flash:CAP.pcap detailed

Starting the packet display ........ Press Ctrl + Shift + 6 to exit 
 

Frame 1: 124 bytes on wire (992 bits), 124 bytes captured (992 bits)

 on interface 0 
    Interface id: 0 (/tmp/epc_ws/wif_to_ts_pipe) 
        Interface name: /tmp/epc_ws/wif_to_ts_pipe 
    Encapsulation type: Ethernet (1) 
    Arrival Time: Mar 28, 2023 15:48:14.985430000 UTC 
    [Time shift for this packet: 0.000000000 seconds] 
    Epoch Time: 1680018494.985430000 seconds 
    [Time delta from previous captured frame: 0.000000000 seconds] 
    [Time delta from previous displayed frame: 0.000000000 seconds] 
    [Time since reference or first frame: 0.000000000 seconds] 
    Frame Number: 1 
    Frame Length: 124 bytes (992 bits) 
    Capture Length: 124 bytes (992 bits) 
    [Frame is marked: False] 
    [Frame is ignored: False] 
    [Protocols in frame: eth:ethertype:slow:lacp] 

Ethernet II, Src: f0:4a:02:06:19:04 (f0:4a:02:06:19:04), Dst: 01:80:c2:00:00:02 (01:80:c2:00:00:02) 

    Destination: 01:80:c2:00:00:02 (01:80:c2:00:00:02) 
        Address: 01:80:c2:00:00:02 (01:80:c2:00:00:02) 
        .... ..0. .... .... .... .... = LG bit: Globally unique address (factory default) 
        .... ...1 .... .... .... .... = IG bit: Group address (multicast/broadcast) 
    Source: f0:4a:02:06:19:04 (f0:4a:02:06:19:04) 
        Address: f0:4a:02:06:19:04 (f0:4a:02:06:19:04) 
        .... ..0. .... .... .... .... = LG bit: Globally unique address (factory default) 
        .... ...0 .... .... .... .... = IG bit: Individual address (unicast) 
    Type: Slow Protocols (0x8809) 

Slow Protocols 

    Slow Protocols subtype: LACP (0x01) 

Link Aggregation Control Protocol

    LACP Version: 0x01 
    TLV Type: Actor Information (0x01) 
    TLV Length: 0x14 
    Actor System Priority: 32768 
    Actor System ID: f0:4a:02:06:19:00 (f0:4a:02:06:19:00) 
    Actor Key: 1 
    Actor Port Priority: 32768 
    Actor Port: 261 
    Actor State: 0x3d, LACP Activity, Aggregation, Synchronization, Collecting, Distributing 
        .... ...1 = LACP Activity: Active 
        .... ..0. = LACP Timeout: Long Timeout 
        .... .1.. = Aggregation: Aggregatable 
        .... 1... = Synchronization: In Sync 
        ...1 .... = Collecting: Enabled 
        ..1. .... = Distributing: Enabled 
        .0.. .... = Defaulted: No 
        0... .... = Expired: No 
    [Actor State Flags: **DCSG*A] 
    Reserved: 000000 
    TLV Type: Partner Information (0x02) 
    TLV Length: 0x14 
    Partner System Priority: 32768 
    Partner System: f0:4a:02:05:d6:00 (f0:4a:02:05:d6:00) 
    Partner Key: 1 



    Partner Port Priority: 32768 
    Partner Port: 261 
    Partner State: 0x3d, LACP Activity, Aggregation, Synchronization, Collecting, Distributing 
        .... ...1 = LACP Activity: Active 
        .... ..0. = LACP Timeout: Long Timeout 
        .... .1.. = Aggregation: Aggregatable 
        .... 1... = Synchronization: In Sync 
        ...1 .... = Collecting: Enabled 
        ..1. .... = Distributing: Enabled 
        .0.. .... = Defaulted: No 
        0... .... = Expired: No 
    [Partner State Flags: **DCSG*A] 
    Reserved: 000000 
    TLV Type: Collector Information (0x03) 
    TLV Length: 0x10 
    Collector Max Delay: 32768 
    Reserved: 000000000000000000000000 
    TLV Type: Terminator (0x00) 
    TLV Length: 0x00 
    Pad: 000000000000000000000000000000000000000000000000... 
 
Frame 2: 124 bytes on wire (992 bits), 124 bytes captured (992 bits) on interface 0 
    Interface id: 0 (/tmp/epc_ws/wif_to_ts_pipe) 
        Interface name: /tmp/epc_ws/wif_to_ts_pipe 
    Encapsulation type: Ethernet (1) 
    Arrival Time: Mar 28, 2023 15:48:17.548836000 UTC 
    [Time shift for this packet: 0.000000000 seconds] 
    Epoch Time: 1680018497.548836000 seconds 
    [Time delta from previous captured frame: 2.563406000 seconds] 
    [Time delta from previous displayed frame: 2.563406000 seconds] 
    [Time since reference or first frame: 2.563406000 seconds] 

 

 .لوحملا نم هتءارق نكمي الو زاهج 9200 ىلع جارخإلا قيسنت فلتخي نأ نكمي :ةظحالم
.لاحلا وه اذه ناك اذإ يصخشلا رتويبمكلا نم اهأرقاو طاقتلالا ةيلمع ريدصتب مق

مامألا ىلإ تاصنملا

 ،ةزهجألا هيجوت ةداعإ ىوتسم يف ةمزحلا راسم عبتتو هيجوتلا ةداعإ تامولعم ءاطخأ حيحصتل
 نم ةفرعملا ةمزحلا رمألا اذه يكاحي .رمألا show platform hardware fed switch <switch number or role> forward interface مدختسأ

 سسؤي ءانيم لخدملا ىلع طبر تقلخ .ةزهجألا هيجوت ةداعإ ىوتسم نم هيجوتلا ةداعإ تامولعم عجرتسيو مدختسملا لبق

.دربم PCAP يف نزخي طبر ضبق ىلع لا نم لماك طبر تدوز اضيأ عيطتسي تنأ .رمأ اذه يف نيعت تنأ نأ ملعم طبرلا ىلع

 show platform عم ةرفوتملا تارايخلا يأ ،ةهجاولا هيجوت ةداعإب ةصاخلا تارايخلا ىلع طقف ليصفتلاب عوضوملا اذه حضوي

hardware fed switch {switch_num|active|standby}forward interface رمألا.

 

 

       <#root> 

 



show platform hardware fed switch <switch number or role> forward interface <interface ID> <source mac address> <destination mac address> <protocol number | arp | cos | ipv4 | ipv6 | mpls> 

show platform hardware fed switch <switch number or role> forward interface <interface ID> pcap <pcap file name> number <packet number> data 

show platform hardware fed switch <switch number or role> forward interface <interface ID> vlan <VLAN ID> <source mac address> <destination mac address> <protocol-number | arp | cos | ipv4 | ipv6 | mpls>

 

 

  

.1 راطإلا CAP.pcap ليلحت متي ،ةلاحلا هذه يف .مامألل تاصنملا طاقتلا فيرعتب مق

 

 

      <#root> 

switch#

 

show platform hardware fed switch active forward interface gigabitEthernet 1/0/1 pcap flash:CAP.pcap number 1 data

 

show forward is running in the background. After completion, syslog will be generated.

 

  

.ةيلاتلا syslog لئاسر ضرع متي ،يساسألا ماظنلا هيجوت ةداعإ طاقتلا مامتإ درجمب

 

 

      <#root> 

switch#

 

show logging

 

 
<output omitted> 
*Mar 28 16:47:57.289: %SHFWD-6-PACKET_TRACE_DONE: Switch 1 R0/0: fed: Packet Trace Complete: Execute (show platform hardware fed switch <> forward last summary|detail) 
*Mar 28 16:47:57.289: %SHFWD-6-PACKET_TRACE_FLOW_ID: Switch 1 R0/0: fed: Packet Trace Flow id is 100990977

 

  

 متي نأ عقوتملا نم .يلخادلا هيجوتلا ةداعإ رارق ناك ام جورخلا مسق كربخي .يساسألا ماظنلا هيجوت ةداعإ طاقتلا ليلحت



.ةيزكرملا ةجلاعملا ةدحو ىلع PAgP و LACP تاراطإ برض

 

 

      <#root> 

switch#

 

show platform hardware fed switch active forward last summary

 

 
Input Packet Details: 

 

###[ Ethernet ]### dst = 01:80:c2:00:00:02 src. = f0:4a:02:06:19:04 type = 0x8809 <-- slow protocols (LACP) defined by IANA 

 

###[ Raw ]### 
     load      = '01 01 01 14 80 00 F0 4A 02 06 19 00 00 01 80 00 01 05 3D 00 00 00 02 14 80 00 F0 4A 02 05 D6 00 00 01 80 00 01 05 3D 00 00 00 03 10 80 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00' 
Ingress: 
   Port                      : 
   Global Port Number        : 1536 
   Local Port Number         : 0 
   Asic Port Number          : 0 
   Asic Instance             : 1 
   Vlan                      : 1 
   Mapped Vlan ID            : 4 
   STP Instance              : 2 
   BlockForward              : 0 
   BlockLearn                : 0 
   L3 Interface              : 37 
       IPv4 Routing          : enabled 
       IPv6 Routing          : enabled 
       Vrf Id                : 0 
   Adjacency: 
       Station Index         : 107    [SI_CPUQ_L2_CONTROL] 
       Destination Index     : 21106 
       Rewrite Index         : 1 
       Replication Bit Map   : 0x20   ['coreCpu'] 
   Decision: 
       Destination Index     : 21106  [DI_CPUQ_L2_CONTROL] 
       Rewrite Index         : 1      [RI_CPU] 
       Dest Mod Index        : 0      [IGR_FIXED_DMI_NULL_VALUE] 
       CPU Map Index         : 0      [CMI_NULL] 
       Forwarding Mode       : 0      [Bridging] 
       Replication Bit Map   :        ['coreCpu'] 
       Winner                :        L2DESTMACVLAN LOOKUP 
       Qos Label             : 65 
       SGT                   : 0 



       DGTID                 : 0 

 

Egress: Possible Replication : Port : CPU_Q_L2_CONTROL Output Port Data : Port : CPU 

 

       Asic Instance         : 0 

 

 CPU Queue : 1 [CPU_Q_L2_CONTROL] 

 

       Unique RI             : 0 
       Rewrite Type          : 0      [NULL] 
       Mapped Rewrite Type   : 15     [CPU_ENCAP]

 

 Vlan : 1 

 

      Mapped Vlan ID        : 4 
******************************************************************************** 

 

  

(PSV) ةمزحلا ةلاح هجتم

PSV طاقتلال لثامم Platform Forward نأ ءانثتسالا عم PSV رايعم قباطي نأ ةكبشلا نم رشابملا لخدملا تاراطإ طقتلي 
.لغشملا

 و C9500-48Y4C و C9500-24Y4C و C9500-32QC و C9500-32C نم ةيساسألا ةمظنألا ىلع طقف PSV معد متي :ةظحالم
C9606R.

 

 

      <#root> 

 

debug platform hardware fed <switch number or role> capture trigger interface <interface ID> ingress 

 



 

 

debug platform hardware fed <switch number or role> capture trigger layer2 <source MAC address> <destination MAC address>

 

 

 

show platform hardware fed <switch number or role> capture trigger 

 

 

 

show platform hardware fed <switch number or role> capture status 

 

 

 

show platform hardware fed <switch number or role> capture summary

 

 

 

  

.PSV طاقتلا ةزيمو ةيلاتلا ذفنملا ةانقل ضعبلا امهضعبب نيتلصتملا C9500-48Y4C يتحتف مادختسإ متي

 

 

      <#root> 

switch#

 

show etherchannel 1 summary



 

  
<output omitted> 
Group Port-channel Protocol Ports 
------+-------------+-----------+----------------------------------------------- 
1 Po1(SU) LACP 

 

Twe1/0/1(P)

 

 Twe1/0/2(P) 

 

  

.ةياغك LACP MAC ناونعو MAC ناونع ردصم عم ةقباطملل 2 ةقبط ةيساسألا ةملكلا مدختسأ .لغشملا ريياعم دادعإب مق

 

 

      <#root> 

switch#debug platform hardware fed active capture trigger interface twentyFiveGigE1/0/1 ingress 

switch#debug platform hardware fed active capture trigger layer2 

 

0000.0000.0000 0180.c200.0002 <-- match source MAC: any, match destination MAC: LACP MAC address

 

 
Capture trigger set successful.

 

  

.يأ ةقباطم PSV طاقتلا ىلع فرعملا MAC 0000.000.000 ناونع ينعي :ةظحالم

.لغشملا ريياعم ةحص نم ققحتلا دادعإ مت

 

 

      <#root> 

switch#

 



show platform hardware fed active capture trigger 

 

 
 
Trigger Set: 
Ingress Interface: TwentyFiveGigE1/0/1 
Dest Mac: 0180.c200.0002 

 

  

.لمتكمك ةلاحلا ضرع متي ،PST ليغشت درجمب

 

 

      <#root> 

switch#

 

show platform hardware fed active capture status

 

  
Asic: 0 

 

Status: Completed 

 

 

  

 ةجلاعملا ةدحو ىلع ةبوقثم PAgP و LACP تاراطإ ىرت نأ عقوتملا نم .يلاتلا رمألا مادختساب PSV طاقتلا جارخإ ليلحت
.ةيزكرملا

 

 

      <#root> 

switch#

 



show platform hardware fed active capture summary

 

 
 
Trigger: Ingress Interface:TwentyFiveGigE1/0/1 Dest Mac:0180.c200.0002 
 
Input        Output       State     Reason 

 

Tw1/0/1 cpuQ 1 PUNT 

 

Bridged

 

  

(CoPP) مكحتلا ىوتسم مظنم

CoPP ىوتسمو (ةزهجألا) تانايبلا ىوتسم نيب تانايبلا بوبنأ ىلع هقيبطت متي يذلا ةمدخلا ةدوج مظنم اساسأ وه 
 ةيفصتب CoPP موقي نأ نكمي .ةيزكرملا ةجلاعملا ةدحو يف ةريبك لكاشم ثودح بنجتل (ةيزكرملا ةجلاعملا ةدحو) مكحتلا
.ةزيملا هتددح يذلا دحلا زواجتت تاراطإلا هذه تناك اذإ PAgP و LACP تاراطإ

.LACP مزح مزح طاقسإب CoPP ماق اذإ ةحصلا نم ققحتلا

 

 

      <#root> 

 

show platform hardware fed switch active qos queue stats internal cpu policer

 

 

  

:طاقسإ تايلمع ىلع يناثلا ىوتسملا يف مكحتلا راظتنا ةمئاق يوتحت ال ،رمألا اذه تاجرخم

 

 

      <#root> 

switch#



 

show platform hardware fed switch active qos queue stats internal cpu policer

 

 
 
                         CPU Queue Statistics 
============================================================================================ 
                                              (default) 

 

(set)

 

     Queue        Queue 

 

QId PlcIdx

 

 

 

Queue Name

 

                Enabled   Rate 

 

Rate

 

      Drop(Bytes)  Drop(Frames) 
-------------------------------------------------------------------------------------------- 
0    11     DOT1X Auth                  Yes     1000      1000     0            0 

 

1 1 L2 Control Yes 2000 2000 0 0 <-- L2 Control queue filters LACP packets, rate set to 2000 (packets per second), no drops 



 

2    14     Forus traffic               Yes     4000      4000     0            0 
 
<output omitted> 
 
* NOTE: CPU queue policer rates are configured to the closest hardware supported value 
 
                      CPU Queue Policer Statistics 
==================================================================== 
Policer    Policer Accept   Policer Accept  Policer Drop  Policer Drop 
  Index         Bytes          Frames        Bytes          Frames 
------------------------------------------------------------------- 
0          0                0               0             0 

 

1 13328202 79853 0 0 <-- QId = 1 matches policer index (level 1) = 1, no drops 

 

2          0                0               0             0 
 
<output omitted> 
 
                  Second Level Policer Statistics 
==================================================================== 

 

20 34149506 389054 0 0 <-- Policer index (level 2) no drops 

 

21         76896            596             0             0 
 
Policer Index Mapping and Settings 
-------------------------------------------------------------------- 
level-2   :   level-1                      (default)   (set) 
PlcIndex  :   PlcIndex                       rate      rate 
-------------------------------------------------------------------- 

 

20 : 1 2 8 13000 13000 <-- Policer index (level 1) = 1 matches policer index (level 2) = 20 

 

21        :   0 4 7 9 10 11 12 13 14 15      6000      6000 
==================================================================== 
 
               Second Level Policer Config 
==================================================================== 
    level-1 level-2                            level-2 



QId PlcIdx  PlcIdx  Queue Name                 Enabled 
-------------------------------------------------------------------- 
0    11      21      DOT1X Auth                  Yes 

 

1 1 20 L2 Control Yes 

 

2    14      21      Forus traffic               Yes 
 
<output omitted> 

 

  

 ةظحالم دنع مكحتلا ىوتسم ةمزح طاقتلا مزلي .يناثلا ىوتسملا يف مكحتلا راظتنا ةمئاق كابرإ متي نأ عقوتملا ريغ نمو
.سكعلا

Fed نم (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا

 ةدحو ىلإ اهبرض مت LACP تاراطإ نأ ادكأ ELAM/PSV و EPC نإف ،ةهجاولا ىوتسم ىلع LACP مزح يقلت تنمض دق تنك اذإ
 ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا ةادأ مدختسأ مث ،CoPP ىوتسم ىلع طوقس تالاح يأ ةظحالم نود ةيزكرملا ةجلاعملا
(CPU) ةيزكرملا ةجلاعملا ةدحوب ةصاخلا (FED).

 ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا كل حضوي
 راظتنا ةمئاق يه ام كل حضوي امك ،ةيزكرملا ةجلاعملا ةدحو ىلإ ةزهجألا نم ةمزح ىلإ تابرض هيجوت ببس (FED) ةيزكرملا
 Fed نم (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلال نكمي امك .اهيلإ ةمزحلا لاسرإ مت يتلا (CPU) ةيزكرملا ةجلاعملا ةدحو

.ةزهجألا يف اهنقح مت يتلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةطساوب اهؤاشنإ مت يتلا مزحلا طاقتلا

 

 

      <#root> 

 

debug platform software fed sw active punt packet-capture set-filter <filter>

 

 

 

debug platform software fed switch active punt packet-capture start 

 

 



 

debug platform software fed switch active punt packet-capture stop 

 

 

 

show platform software fed switch active punt packet-capture status

 

 

 

show platform software fed switch active punt packet-capture brief

 

 
 

 

debug platform software fed sw active inject packet-capture set-filter <filter>

 

 

 

debug platform software fed switch active inject packet-capture start 

 

 

 

debug platform software fed switch active inject packet-capture stop 

 

 



 

show platform software fed switch active inject packet-capture status

 

 

 

show platform software fed switch active inject packet-capture brief

 

 

  

تناب

.طقف LACP مزح ةيفصتل ةمزحلا طاقتلا ددح

 

 

      <#root> 

switch#

 

debug platform software fed sw active punt packet-capture set-filter "eth.dst==0180.c200.0002" 

 

 
Filter setup successful. Captured packets will be cleared

 

  

.طاقتلالا ةيلمع أدبا

 

 

      <#root> 

switch#

 

debug platform software fed sw active punt packet-capture start



 

  
Punt packet capturing started.

 

  

.LACP لدعمل عيرسلا تقؤملا مدختست مل اذإ ةيناث 30 (لقألا ىلع) دعب هفقوأ

 

 

      <#root> 

switch#

 

debug platform software fed switch active punt packet-capture stop

 

 
Punt packet capturing stopped. 

 

Captured 11 packet(s)

 

 

  

 ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا ةلاح نم ققحت
.(FED) ةيزكرملا

 

 

      <#root> 

switch#

 

show platform software fed switch active punt packet-capture status

 



 
Punt packet capturing: disabled. Buffer wrapping: disabled 

 

Total captured so far: 11 packets.

 

 Capture capacity : 4096 packets 

 

Capture filter : "eth.dst==0180.c200.0002"

 

 

  

 ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا جارخإ ليلحت
.(FED) ةيزكرملا

 

 

      <#root> 

switch#

 

show platform software fed switch active punt packet-capture brief

 

Punt packet capturing: disabled. Buffer wrapping: disabled 

 

Total captured so far: 11 packets

 

. Capture capacity : 4096 packets 

 

Capture filter : "eth.dst==0180.c200.0002" 

 



------ Punt Packet Number: 1, Timestamp: 2023/03/31 00:27:54.141 ------ 
 interface : 

 

physical: GigabitEthernet1/0/2[if-id: 0x0000000a]

 

, pal: GigabitEthernet1/0/2 [if-id: 0x0000000a] 

 

<-- interface that punted the frame

 

 metadata  : 

 

cause: 96 [Layer2 control protocols],

 

 sub-cause: 0, 

 

q-no: 1

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 

 

<-- LACP frame was punted due to L2 ctrl protocol to queue 1 (L2 control)

 

 ether hdr : 

 

dest mac: 0180.c200.0002, src mac: f04a.0205.d602 <-- source and destination MAC addresses

 



 ether hdr : ethertype: 0x8809 
 
------ Punt Packet Number: 2, Timestamp: 2023/03/31 00:27:58.436 ------ 
 interface : 

 

physical: GigabitEthernet1/0/4[if-id: 0x0000000c]

 

, pal: GigabitEthernet1/0/4 [if-id: 0x0000000c] 
 metadata  : 

 

cause: 96 [Layer2 control protocols]

 

, sub-cause: 0, 

 

q-no: 1

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 
 ether hdr : dest mac: 0180.c200.0002, 

 

src mac: f04a.0205.d604

 

 ether hdr : ethertype: 0x8809 
 
------ Punt Packet Number: 3, Timestamp: 2023/03/31 00:28:00.758 ------ 
 interface : 

 

physical: GigabitEthernet1/0/1[if-id: 0x00000009]

 

, pal: GigabitEthernet1/0/1 [if-id: 0x00000009] 



 metadata  : 

 

cause: 96 [Layer2 control protocols]

 

, sub-cause: 0, 

 

q-no: 1

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 
 ether hdr : dest mac: 0180.c200.0002, 

 

src mac: f04a.0205.d601

 

 ether hdr : ethertype: 0x8809 
 
------ Punt Packet Number: 4, Timestamp: 2023/03/31 00:28:11.888 ------ 
 interface : 

 

physical: GigabitEthernet1/0/3[if-id: 0x0000000b]

 

, pal: GigabitEthernet1/0/3 [if-id: 0x0000000b] 
 metadata  : 

 

cause: 96 [Layer2 control protocols]

 

, sub-cause: 0, 

 



q-no: 1

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 
 ether hdr : dest mac: 0180.c200.0002, 

 

src mac: f04a.0205.d603

 

 ether hdr : ethertype: 0x8809 

 

  

نقح

.طقف LACP مزح ةيفصتل ةمزحلا طاقتلا فيرعتب مق

 

 

      <#root> 

switch#

 

debug platform software fed sw active inject packet-capture set-filter "eth.dst==0180.c200.0002" 

 

 
Filter setup successful. Captured packets will be cleared

 

  

.طاقتلالا ةيلمع أدبا

 

 

      <#root> 

switch#

 

debug platform software fed sw active inject packet-capture start



 

  
Punt packet capturing started.

 

  

.LACP لدعمل عيرسلا تقؤملا مدختست مل اذإ ةيناث 30 (لقألا ىلع) دعب هفقوأ

 

 

      <#root> 

switch#

 

debug platform software fed switch active inject packet-capture stop

 

 
Inject packet capturing stopped. 

 

Captured 12 packet(s)

 

 

  

 ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا ةلاح نم ققحت
.(FED) ةيزكرملا

 

 

      <#root> 

switch#

 

show platform software fed sw active inject packet-capture status

 



  
Inject packet capturing: disabled. Buffer wrapping: disabled 

 

Total captured so far: 12 packets.

 

 Capture capacity : 4096 packets 

 

Capture filter : "eth.dst==0180.c200.0002"

 

 

  

 ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحوب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا جارخإ ليلحت
.(FED) ةيزكرملا

 

 

      <#root> 

switch#

 

show platform software fed sw active inject packet-capture brief

 

 
Inject packet capturing: disabled. Buffer wrapping: disabled 

 

Total captured so far: 12

 

 packets. Capture capacity : 4096 packets 

 

Capture filter : "eth.dst==0180.c200.0002"



 

 
------ Inject Packet Number: 1, Timestamp: 2023/03/31 19:59:26.507 ------ 
 interface : 

 

pal: GigabitEthernet1/0/2 [if-id: 0x0000000a] <-- interface that LACP frame is destined to 

 

 metadata  : 

 

cause: 1 [L2 control/legacy]

 

, sub-cause: 0, 

 

q-no: 7

 

, linktype: MCP_LINK_TYPE_LAYER2 [10]

 

 <-- cause L2 ctrl, queue=7 (high priority)

 

 ether hdr : 

 

dest mac: 0180.c200.0002, src mac: f04a.0206.1902 <-- source and destination MAC addresses

 

 ether hdr : ethertype: 0x8809 
 
------ Inject Packet Number: 2, Timestamp: 2023/03/31 19:59:28.538 ------ 
 interface : 

 



pal: GigabitEthernet1/0/3 [if-id: 0x0000000b]

 

 metadata  : 

 

cause: 1 [L2 control/legacy]

 

, sub-cause: 0, 

 

q-no: 7

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 
 ether hdr : 

 

dest mac: 0180.c200.0002, src mac: f04a.0206.1903

 

 ether hdr : ethertype: 0x8809 
 
------ Inject Packet Number: 3, Timestamp: 2023/03/31 19:59:30.050 ------ 
 interface : 

 

pal: GigabitEthernet1/0/1 [if-id: 0x00000009]

 

 metadata  : 

 

cause: 1 [L2 control/legacy]

 



, sub-cause: 0, 

 

q-no: 7

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 
 ether hdr : 

 

dest mac: 0180.c200.0002, src mac: f04a.0206.1901

 

 ether hdr : ethertype: 0x8809 
 
------ Inject Packet Number: 4, Timestamp: 2023/03/31 19:59:33.467 ------ 
 interface : pal: 

 

GigabitEthernet1/0/4 [if-id: 0x0000000c]

 

 metadata  : 

 

cause: 1 [L2 control/legacy]

 

, sub-cause: 0, 

 

q-no: 7

 

, linktype: MCP_LINK_TYPE_LAYER2 [10] 
 ether hdr :

 



 dest mac: 0180.c200.0002, src mac: f04a.0206.1904

 

 ether hdr : ethertype: 0x8809 

 

  

 ةلص تاذ تامولعم

 

 
        

• IEEE 802 ماقرأ
 

• IEEE - تاطابترالا عيمجت يف مكحتلا لوكوتورب
 

•  تاونق نيوكت :لصفلا - (Catalyst 9200 تالوحم) x.17.3 رادصإلا ،Cisco IOS XE Amsterdam ،2 ةقبطلا نيوكت ليلد
EtherChannels
 

• EtherChannels تاونق نيوكت :لصفلا - (Catalyst 9300 تالوحم) x.17.7 قفرملا Cisco IOS XE ،2 ةقبطلا نيوكت ليلد
 

•  تاونق نيوكت :لصفلا - (Catalyst 9400 تالوحم) x.17.3 رادصإلا ،Cisco IOS XE Amsterdam ،2 ةقبطلا نيوكت ليلد
EtherChannels
 

• EtherChannels نيوكت :لصفلا - (Catalyst 9500 تالوحم) x.17.9 قفرملا Cisco IOS XE ،2 ةقبطلا نيوكت ليلد
 

• EtherChannels تاونق نيوكت :لصفلا - (Catalyst 9600 تالوحم) x.17.9 قفرملا Cisco IOS XE ،2 ةقبطلا نيوكت ليلد
 

• show platform hardware fed switch interface - ةزهجألاو ةهجاولا رماوأ :لصفلا
 

• Catalyst 9000 Switches تالوحم ىلع Fed ب ةصاخلا (CPU) ةيزكرملا ةجلاعملا ةدحو ةمزح طاقتلا نيوكت
 

• Cisco Systems - تادنتسملاو ينقتلا معدلا
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ةمجرتلا هذه لوح
ةيلآلا تاينقتلا نم ةعومجم مادختساب دنتسملا اذه Cisco تمجرت
ملاعلا ءاحنأ عيمج يف نيمدختسملل معد ىوتحم ميدقتل ةيرشبلاو
امك ةقيقد نوكت نل ةيلآ ةمجرت لضفأ نأ ةظحالم ىجرُي .ةصاخلا مهتغلب
Cisco يلخت .فرتحم مجرتم اهمدقي يتلا  ةيفارتحالا ةمجرتلا عم لاحلا وه
Systems ىلإ اًمئاد عوجرلاب يصوُتو تامجرتلا هذه ةقد نع اهتيلوئسم
.(رفوتم طبارلا) يلصألا يزيلجنإلا دنتسملا


