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About MikroTik Academy

The MikroTik Academy Program is for
educational institutions such as:
Universities

Technical Schools

Colleges

Vocational schools

Other educational institutions.
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About MikroTik Academy

Benefit for Students
Opportunity to acquire the basic knowledge in

RouterOS and MTCNA certificate during academic
studies. MIKFO' 'k

Benefit for Educational Institutions
Opportunity to attract more students by offering
MikroTik certification.



About MikroTik Academy

MikroTik offers

 Course outline

] Certification test

d Equipment (RouterBOARD routers) for the class
 Support and information
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About MikroTik Academy
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Requirements

(J * Motivation and resources
O e Space and all the equipment needed for the labs 2%
[ « Appropriate Internet access '
(d e MikroTik Academy Trainer*
(1 * Approved training materials
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*Requirements for Academy Trainers

(] ¢ Lecturer at the educational institution

(1 ¢ MTCNA certificate (score at least 75%)

d ¢ Any engineer level MikroTik certificate (score at least
75%).
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About MikroTik Academy

Evaluation procedure
(performed by Appointed Coordinators or MikroTik)

1 e Validation check of the educational institution
1 e Verification of the Academy Trainer:

— Status at the educational institution

— Presence of required certifications

1 e Verification of training materials

a_‘ 3 e Verification of students
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About MikroTik Academy

Philippines -
MikroTik Academy

LUZON
Siena College of Taytay - Taytay, Rizal

VISAYAS
Foundation University - Dumaguete City, Negros Oriental

MINDANAO

Inquirinity Computer Academy - Tagum Campus Tagum City

lligan Medical Center College - lligan City

Jose Rizal Memorial State University -Main Campus, Dapitan City
Jose Rizal Memorial State University - Sibuco, Zamboanga del Norte
Jose Rizal Memorial State University - Katipunan, Zamboanga del N
Jose Rizal Memorial State University - Siocon, Zamboanga del No
Jose Rizal Memorial State University - Dipolog City

lose Rizal Memorial State University - Tampilisan, Zamboanga del Norte
lligan Computer Institute - Bonifacio Avenue, Tibanga, 9200 Iligan City
Mindanao State University - lligan Institute of Technology, lligan City
Mindanao State University - Main Campus Marawi City, Lanao del Sur
Mindanao State University - Jolo, Sulu

As of Octcber 2013
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About MikroTik Academy

1" in Luzon §
S‘Dhu-;;umf“

: l'\y ;.’f" Or l;

BIENA COLLEGE
OF TAYTAY

lst in LUZOn

rd in the

Philippines
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Government Funded Project

1 in Luzon
Jdintho
Philippines

CURRICULUM ENHANCEMENT THROUGH
S P q M/?\{rqﬁ

ACADEMIC INDUSTRY PARTNERSHIP WITH
MIKROTIK ACADEMY FOR INCREASED
EMPLOYABILITY OF GRADUATES

TTTTTTT

Institutional Development and Innovation Grants (IDIG)

Concept Paper - Siena College of Taytay
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Objectives

For the Network Administrator
JTo be able to understand DHCP
JdTo be able to secure the DHCP network

JTo be able to have an idea on how to use of
RouterOS DHCP in managing and monitoring
devices in the network




Reference:

Jwiki.mikrotik.com
Jforum.mikrotik.com

Jwww.iana.org

Disclaimer:
All photos are copyright of their respective owners.



What is DHCP?

iJ UL‘E’!
“l . l‘
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What is DHCP?

Dynamic Host Configuration Protocol:

JdFor easy distribution of IP in a network

JIP Assignment d d
J1Obtaining IP Settmgs/Optlonsa + ress
LClient-Server Protocol e |

Must only be used in TRUSTED Networks!

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il 17
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Why is it Important?

It let you manage the network in a central place.

o 0@9 f)
oé?l‘?.g@o

o ?/5
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DHCP Port

UDP Port:
167 for Server
168 for Client

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il 19



DHCP: How does it work?

JDHC
JDHC

JDHCP Discover

P Offer

P Request

ADHCP Ack
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DHCP: Discover

DHCP Servers

<Client: Src MAC Addr>
3 reque
[, <Broadcast>
serve
g Src IP Addr:port
e <0.0.0.0:68> ;Cl | e
CLIENT SERVER 3 E ==
Dst IP addr:port

“AsiaPattava Hotel

<255.255.255.255:67>
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DHCP: Offer ! \

DHCP servers on the

DHCP Server Addr:port Network offer an
<192.168.100.1:67> Address to the cli
lent

£
5 <DHCP Server: Src MAC Addr> E|:| \J
- <Broadcast> > L -

CLIENT SERVER

Dst IP addr:port e

<255.255.255.255:68>
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Src IP Addr:port

DHCP: Request <0.0.0.0:68>

A |
. 3sts @ <Client: Src MAC Addr> -
fThe C\lent broadc 0 E!:E <Broadcast>
to lease = S
request one of the CLIENT Dst IP addr:port SERVER
<192.168.100.1:67>

23



4 N
DHCP: ACK TheDHCP server that the

C“ent res
ackn PONds to

DHCP Server Addr:port OW'edges the C“ent

<192.168.100.1:67>
|

CLIENT <DHCP Server: Src MAC Addr> SERVER .
<Broadcast>

Dst IP addr:port
<255.255.255.255:68>
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Securing the DHCP Network

s*For Wireless Network:
Setting a Strong WIFI Password
dConnect and Access List Registration

> DY
B -

s*For Wireless and Wired Network ’@ "

ASetting the MikroTik Interface to ARP reply only
Creating a Login Captive Portal through Hotspot
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DHCP Settings For Network Management

DHCP Server

JDHCP Network

**DHCP Lease

For this presentation we focus on DHCP Lease Submenu




DHCP Server

Can Assign/Modify:
Name

Interface

Add Relay

Lease Time
Address Pool
DHCP Option Set
Src. Address
Delay Threshold
Authoritative
Bootp Support
Always Broadcast
Insert Queue
Add ARP for Leases
Use Radius

Lease Script

(I Iy IO I Ny Iy I N By N Ny Wy W Wy

DHCP Server <dhcp1>

P dhcp 1

Interface: |bridge1

Relay:

«

Lease Time: 00:10:00

Bootp Lease Time: |forever

Address Pool: |dhcp_pool0

DHCP Option Set:

Src. Address:
Delay Threshold:

Authoritative: yes
Bootp Support: static

Insert Queue Before: first

Use RADIUS: no

“

4

+|

+|

Always Broadcast

*|

Add ARP For Leases
S

Lease Scrpt:

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il

(=] E3

OK

Cancel

Disable

Copy

Remove

27



DHCP Network

O

cooooodooopoD0oo

an Assign/Modify:

Address
Gateway
Netmask

No DNS

DNS Servers
Domain

WINS Servers
NTP Servers
CAPS Managers
Next Server
Boot File Name
DHCP Options
DHCP Options Set

DHCP Network <192.168.100.0/24>

Address: EralSRluixyys

Gateway: |192.168.100.1 |2

Netmask: |

No DNS
DNS Servers: 18.8.8.8 =
Domain: 2%
WINS Servers: -
NTP Servers: | -
CAPS Managers: -
Next Server: | | ¥
Boot File Name: | »
DHCP Options: | -
DHCP Option Set: | ¥

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il

Apply

Copy

Remove
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DHCP Options

* Parameters sent by DHCP Server to the Client

* Custom Options / Vendor Extension

* Parameters must be included in the Parameter-List
Attribute found at
https://www.iana.org/assisnments/bootp-dhcp-
parameters/bootp-dhcp-parameters.xhtml

—h
™

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il
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https://www.iana.org/assignments/bootp-dhcp-parameters/bootp-dhcp-parameters.xhtml
DHCP Options.csv

DHCP Options

125 V-1 Vendor-Specific Information

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il

Tag MName Data Meaning Reference
110 REMOVED/Unassigned [RFC3679]

111 Unassigned [RFC3679]

112 Netinfo Address N Netlnfo Parent Server Address [RFC3679]

113 Metinfo Tag N Metinfo Parent Server Tag [RFC3679]

114 URL N URL [RFC3679]

115 REMOVED/Unassigned [RFC3679]

116 Auto-Config N DHCP Auto-Configuration [RFC2563]

117 Name Service Search N Name Service Search [RFC2937]

118 Subnet Selection Option 4 Subnet Selection Option [RFC3011]

119 Domain Search N DNS domain search list [RFC3397]

120 SIP Servers DHCP Option M SIP Servers DHCP Option [RFC3361]

I 121 Classless Static Route Option N Classless Static Route Option [RFC3442]
122 CCC N CablelLabs Client Configuration [RFC3495]

123 GeoConf Option 16 GeoConf Option [RFCB225]

124 V-1 Vendor Class Vendor-ldentifying Vendor Class [RFC3925]
Vendor-ldentifying Vendor-Specific Information [RFC3925]
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How to use DHCP Server Lease
to monitor and managed your network

N/

** LAB Pre-requisite
** DHCP Lease

] DHCP Options

J Dynamic to Static
- Adding Rate Limit
] Address Listing

] Extracting DHCP Lease Information thru SCRIPTING.

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il 31



Activity Pre-requisite:

_DHCP Server should be configured.
JdThere should be an IP Pool.

dIPv4 for the devices should be set to obtain an IP
address automatically.

Note: Devices with manually configured IP cannot be
probed in the DHCP lease.



DHCP Configuration: Wizard Setup

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il
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DHCP Server — Setup Wizard

- .

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il
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DHCP Server — Setup Wizard

Select interface to run DHCP server on Select gateway for given network

DHCP Server Interface:| : Gateway for DHCP Network: JIEZR LRIV

a | Back |[ Net || Cancel
HCP Set

DHCE Setup DHCP Setup [=] E3

Select network for DHCP addresses

DHCP Address Space: |1

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo llI 35



DHCP Server — Setup Wizard

DHCP Setup Of x DHCP Setup [=] E3
Select lease time

DHCP Server

DHCP\Netwocks Leases Opbons Option Sets  Alerts
Congrats! @,,_ T

| 7 | DHCPCorﬁg\ DHCPSetLp‘

Select DNS servers

DNS Servers: 8.

You have setup i nmr et
a DHCP Server. .

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo llI 36



192.168.100.51

192.168.100.52

|P Address Pool

192.168.100.53

192.168.100.54

192.168.100.55

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il

Used:

* To define IP
address range.

* In DHCP Server and
Point to Point
Server.

* To group IP address
for further usage.

37



ACt I v I ty Internet Protocol Version 4 (TCP/IPv4) Properties X
P re_ re q u i S ite o General Alternate Configuration
[

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

1 IPv4 for the devices o e ppromtate st
(®) Obtain an IP address automatically
S h O u I d b e S et to (O Use the following IP address:
obtain an IP address

automatically.

..............................................................................................

(O Use the following DNS server addresses:

J For MikroTik Devices - —
DHCP Client should e
be enabled. e

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il 38



DHCP Server

DHCP Netwotks Leases Opbons Option Sets Alelts

"' - 1' .3 C] ﬁr’ Check Status
1Ad4m§s JﬁNCFﬂHuss Chu*lD
10.5.50.143 10:78:02:D4:F0:32 1:10:78d...
10.5.50.22 10:78:D02:D4:F1:.DF 1:10:78d...
10.5.50.37 10:78:D2:D4:EF:02 1:10:784d...
110.5.50.44 10:78:D2:04:.C4:44 1:10:784d...
110.5.50.147 FA DC FE: FE EB 69 1fa dqje...
10.5.50.36 AA:DC-FE:FE:EB:... 1:aa:dcf...

D 1055048 AA:DC:FE:FE:EF:GS 1:aa:dcf...

D 1055052 74:CO:FB:.CB:FA.CE 1:74:c0f...
10.5.50.25 10:78:D2:D5:3E:E4 1:10:784d...
10.5.50.35 10:78:D2:D4:EE:AE 1:10:784d...

D 1055040 10:78:D2:D5:3F:08 1:10:784d...
10.5.50.42 10:78:D2:D5:3E:5C 1:10:78d...

D 10550.27 10:78:D2:04:.C2:97 1:10:784d...
10.5.50.45 10:78:D02:D4.C5:DF 1:10:78d...

B 1055033 10:FF:2FCF:FF:7F 1:10f:2:...

B 0000 10:FF:2FCF:FF:77 1:10f:%:...

Server
dhcp_comp

dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp
dhcp_comp

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo llI

10.5.50.143
10.5.50.22
10.5.50.37
10.5.50.44

10.5.50.48
10.5.50.52
10.5.50.29
10.5.50.35
10.5.50.40
10.5.50.42
10.5.50.27
10.5.50.45

| Active Address |Activ... /.

'HS4
HS5
Hss.
HS7

HS8

HS8

HS8

HSS

HS10
HS11
HS12
HS14
HS15
HS16
HS17
HS17

DHCP Server
Lease

. DHCP server lease
submenu is used to
monitor and manage
server's |leases.

Sub-menu: /ip dhcp-server lease

39



DHCP Leases

: [192.168.100.200

: 11C:83:41 -0A:89:A0

: [1:1c:83:41:2:89:a0

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo llI 40



DHCP Leases: How to Make Static?

DHCP Lease <132.163.100.200,192.168.100.200:>

DHCP  Networks Leases | Optio| 3Sneral | Active 0K
Double click on || = =] | T Address: |192.168.100.200 Cony
any dynamically dress M MAC Address: | 1C:83:41:04:89:A0
. D 192168100, 1C:83:41 :m:Ii e
assigned IP to Cliert ID: [1:1c:83:412:89:a0 _
. Make Static
view the DHCP Server: |dhop1 —

Lease options.
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DHCP Leases: How to Make Static?

DHCP Lease <192.168.100.200,192.168.100.200>

........................................

General | Active OK

c Click Make Static.

Address: |192.168.100.200 =
' opy

MAC Address: |1C:83:41:0A:89:A0 ' Close the DHCP Lease
— ' Remove : ,
Client ID: |1:1c:83:41:a:89:a0 I e |] Wln.dOW and re-open it
~ again.
Server: |dhcp1 = 5

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il 42



DHCP Leases: Static

DHCP Lease <192.168.100.200,192.163.100.200>

Type the IP address

G I i . .
eneral | Active — e that will be assigned
I Address: ||EXRLERINEEN * [0 Cancel to the Client.
MAC Address: | 1C:33:41:0A:85:A0 | Apphy
| Use Src. MAC Add |~ :
== — ~~Sigable Tick the box of Use
Client 1D: |1:1c:83:41:3:85:a0 .
. . — Comment Src. MAC Address to
erver: |dhcp + | A .
Copy bind the IP to the
Lease Time: ¥ Remove MAC Address
|| Block Access Chack Status
|| Always Broadcast
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DHCP Leases

DHCP Lease <192.168.100.200,192.168.100.200>
General Acbve OK
Address: |[EPRTRITR =] | Server name which

MAC Address: |1C:83:41:0A:89:A0 serves this client
V| Use Src. MAC Address

Client 1D: i1:1c:83:41:a:89:aO

| server: [dhcp1 =] Time that the client
, may use the address
ILeaseTme: |
[ Block Access |
.| Always Broadcast Block access for this

client

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo llI 44



DHCP Leases

ey

DHCP Options: :Static Route 1
DHCP Option Set: |Set A

— Upload/Download
| Rate Limi: |512«/1M Limit

Insert Queue Before: ;first

.

(] LI[L_| [«] [«]
L R N |

Address List: | Laboratory

enabled | | e

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il 45



DHCP Leases: Rate Limit

General | Advanced Statistics Traffic Total Total Statistics | OK
SmpleQueues Jhetfaerueues Queue Tree QueueTyp&c | : ; I _
+ - . 7 A‘ Name: |dhcp<AA:DC:FE:FE:EF:69/1:aa:dcfefe:ef:69/dhcy Gooy
- C} 00 ResetComters 00 Reset Counten
‘ e » Target: [10.5.50.48 | TR—
ttd Name / Target v De: [ j
9  @WP-FACULTY 10.10.7.0 ‘ Reset Counters |
10 gWP-LAB 10.10.1.0, Target Upload Target Download | | Reset All Counters |
11 WP - LAB NEW 10.5.50.0. e P : :
12 @WP-LOCAL 192.168.1 ow: LI 1912 1N foch' |
14 @WP-STUDENT 10.10.2.0. o e |
15 @WP-SYSTEM 10.10.0.0 Eurst Uink: [uriaec | iunkhed
0 D anp(AADC FEFEEF-Gsn:aa:dcfefe:d-GS/d\cpm> 10.55048 Burst Threshold: |unlimited | |unlimited
¢ | Burst Time: (0 ] [o
40 items (1 selected) OBqueued |0 packets queued v=Tios

It will be automatically be added on the Queue List
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DHCP Leases:
Address

List Wincs

Client 1D:

J Type a name/group
where the client device
will be assighed.

DHCP Options: |
DHCP Option Set:
Rate Lim:
insert Queue Before:

Server: |dhcp_comp

Lease Time:

10.5.50.48

: |AA:DC:FE:FE:EF:69

! Use Src. MAC Address
1:aa:dcfefe:ef:69

+|

| Block Access
Always Broadcast

512k/2M
first

Computer Lab

+

°4/I ot e

‘nabled

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il

O ¢

|

41 ¢

»

Copy

Remove

Check Status

47



DHCP Leases: Address List

Firewall

Fiter Rules NAT Mangle Raw Service Pots Connections Address Lists | Layer7 Protocols

It will automatically be  [4/[= [ ][ 7 — G
added in the Address MName Addr... ¢ |Timeout Creation Time
. ] @ Limit Video Stream 10.5.50... Jan/05/2018 0M4:...
||St Wh|Ch can be used @ OpenDMN5 10.5.50... Jan/05/2018 04:...

- Lab New

in creating filter rules. —sferBestine—— 10550 | Jan/05/201804..
........................................................................... 10550..  dan/0b/201820..

S @ ORI 10.10.0... Jan/057°2018 04

@ Block COC 10.10.0... Jan/05/2018 04
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DHCP Leases: Address List

Fiter Rules MNAT Mangle Raw Service Pots Connections Address Lists Layer? Pfﬂtﬂﬂﬂh‘
g = T

MName ¢ | Regexp
L S
@ anime " +{anime)."%
@ bitcoin " +{monerchashiminergatelcrypto-poolbitcoin). "8

@ conver2mpd " +convertZmp3).$
@ cryptotab 7 +{cryptotab net)."$
@ dns poison " .+cpsc.gov).”$

@ facebook 7 .+facebook .com).”S
@ facebook ... " +{ffbsbx)."%

(1 Create a Layer 7 Protocol

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo Il



irewall Rule <=

G ||Ad'u'an::ed Extra Action Statistics QK
& Chain: [E0ER E = (J Create an Accept or Drop Filter Rule

Src. Address: - Poply
Dst. Address: - —
Protoenl- Firewall Rule <=

General Advanced |Bxra Action Statistics

OK

Src. Address List: Allow FB

Dst. Address List:

Firewall Rule <=

Layer7 Protocol: [ | |far

General Advanced Extra Action |Sta’rjsti::5 oK

Action: |[FTea Cancel
° [ Log Apply

Log Prefix: b

|

Disable

L 1 |
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SCRIPT: Extracting Leases

d This script will help you extract the necessary
information form the lease that you want to include
in your CSV file.

/ip dhcp-server lease
:foreach i in=[find] do={

:put ([get Si address].",".[get Si mac-address].",".[get Si client-id].",".[get Si server])
} S

BIG THANKS to SkOt for this

M&
tgg post contribution @ Mikrotik Forum
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SCRIPT: Extracting Leases

| @SCT RBL100OAHxXZ Main Router] /ip dhcp-server lsase> :foreach i in=[find] do=| :put ([get $i
active-address address-lists blocked disabled last-seen server
active-client-id agent-circuit-id client-id dynamic lease-time src-mac-address
active-mac-address agent-remote-id comment expires-after mac-address status
active-server always-broadcast dhcp-option host-name radius use-src-mac
address block-access dhcp-opticon-set insert-queue-before rate-limit value-name

/ip dhcp-server lease>
:foreach | in=[find] do=( :put {[get Si

] ill show the
available options that you may include in the command.

Note: Typing this script and pressing| Ta
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SCRIPT: Extracting Leases

J Here is the script if we want to extract the list of block-
access client with client-id and dhcp-server included

:foreach i in=[find] do={ :put ([get Si block-access].",".[get Si
client-id].",".[get Si server]) }

MUM VIETNAM 2019 | Engr. Norberto F. Inlayo llI
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SCRIPT: Extracting Leases

[i:::i@- T EB1100AHxZ Main Router] /ip dhcp-server lea
:04:2ZeralicarTf,dhcp local
:d3:a3:52:b:d5,dhecp local
:0:25:%9c:bdrea:33,dhcp local
:20:aa:4b:cb:b3:27,dhcp_local . —
+bc:f6:85:££:47:£5, dhep local Il It »dhcp faculty
t0:27:2:3:74:50,dhcp local :cc:bl:dazBerd: jh'—rI' faculty
:0:25:22:db:bl:3e,dhcp local ; “'_::L' bbb 8¢ jhu{ J;Ufrary
:0:25:22:738:b8:cl,dhcp _local
:0:27:e:2:deci35,dhep_local
:odiberf7:8:69:5%e,dhep local - S
:hr::F.—':—'J.:HF:dT:FtﬂhnE_lnr:a] - e : 92:73:1L7:21, :jl'll:'.IZ:-_ll]:.:-L'.:L"-J’
Z2:bZ,dhcp faculty

d Highlight the extracted 0iboi3reetsfains dhog 1ocal.
. . :}H:H;:H.::}:El._q,dh:; cel
information and copy BSpeg 1jr§:“t
paste it in a text file in ,1:£8:d0:bd:1:68: 3¢, dhep_local

dhcp faculty
your desktop.

o}
o
l:l
ca

e
=




SCRIPT: Extracting Leases

| New Text Document.txt - Notepad

| g die U Create a text file in
B File Edit Format View Help
B ),1:c8:d3:a3:52:b:d5,dhcp_local your dESktOp.

,1:0:25:9¢c:bd:ea:33,dhcp_local
,1:20:a3a:4b:cb:b3:27,dhcp_local
. o c:f6:85:ff:47:f5,dhcp_local
7:e:3:74:50,dhcp local
5:22:db:bl:3e,dhcp_local D Copy paSte the
5:22:78:b8:cl1,dhcp_local
7 &

e:2:dc:35,dhcp local eXtraCtEd fleldS
from the terminal.

Document....

1:b
1:0
New Text 1:9
1:0
1:8

2
2
2
2

b ]

<
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SCRIPT: Extracting Leases

H ©- f‘ - 3 New Text Document.csv - Exc
: File Home Insert Page Layout Formulas Data Review View Add-i
J Change the Extension

AD EXC Calibri - A A == B G;”e'a' . EC
. | By ~ - 9% s [
Name of the Text File to -y Bruc B0 EEEEEE g |

Clipboard = Font P Alignment 5 Number >

[ ]
CSV FI Ie Al ¥ I 10.5.50.65
A B C . D . E _ F

|10.5.50.65 110:78:D2:D4:C4:14 1:10:78:d2:d4:c4:14 dhcp_comp
|10.5.50.66  10:78:D2:D4:C3:27 1:10:78:d2:d4:c3:27 dhcp_comp
|10.5.50.67 10:78:D2:D4:ED:57 1:10:78:d2:d4:ed:57 dhcp_comp
|10.5.50.68  10:78:D2:D5:3E:FB 1:10:78:d2:d5:3e:fb dhcp_comp

1
New Text 5
3
4
5 |10.5.50.69 10:78:D2:D5:3F:34 1:10:78:d2:d5:3f:34 dhcp_comp
6
7
8
9

Document....

J Open the CSV file.

|10.5.50.71  10:78:D2:D4:ED:81 1:10:78:d2:d4:ed:81 dhcp_comp
|10.5.50.74 10:78:D2:D4:F1:DD 1:10:78:d2:d4:fl:dd dhcp_comp
|10.10.1.53  C8:60:00:CC:16:A9 1:c8:60:0:cc:16:a9 dhcp_ceit
4 BC:E6:3F:21:5A:12 1:bc:e6:3f:21:5a:12
10| EC:F3:42:0E:BO:AF 1l:ec:f3:42:e:b0:af
11/10.10.1.22  00:16:B6:9C:55:E6 1:0:16:b6:9c:55:e6  dhcp_ceit
12 110.10.1.23  00:1C:10:65:94:AC 1:0:1c:10:65:94:ac  dhcp_ceit

13 110,10,1.27 00:1C:10:65:A0:9E 1:0:1¢:10:65:30:9e  dhcp ceit
New Text Document | '+

 You successfully ®‘9
extracted the list in your
desktop
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Special Thanks to the Following:

MUM Vietham
Nice People
Nice Country

% N N
MIKror s
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Special Thanks to the Following:

To God Almighty and
my Family for
Supporting me with all
of my activities.
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Special Thanks to the Following

M 4 &
i”’

>3 il

Mikror ik

PHILIPPINES

MIKI’ oni1k

TAYTAY(
sz

L‘ammunlcatlnns Inc.
Positive Change Through Technology
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Special Thanks to the Following:

T §

To all my classmates in Train
the Trainer Thailand 2018.
To the Smaller and Bigger

Group

emt ;
< v :lD"I &
% o §

2 1957 s-
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Thank You!

Let’s be friends:
+639053529751 | norberto.inlayoiii@sct.edu.ph

% N N
MIKror s
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