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HUONG DAN KICH BAN KIEM THU' (TESTCASE) DNSSEC
TREN HE THONG RECURSIVE CACHING DNS

Tai liéu hudng din cac kich ban testcase trong thir nghiém DNSSEC trén hé thong
Recursive Caching DNS (DNS Caching). Cac don vi (ISP) c6 thé thuc hién kiém thir trén
mot trong hai hé thng:

(1) ISP ty trién khai hé thong thir nghiém:

- Trién khai may chi DNS Caching

- Bat tinh nang xac thuc DNSSEC (DNSSEC Validation)

- Thtr nghiém céc kich ban theo hudng din dé do kiém va danh gia

(2) ISP két ndi va thir nghiém trén hé thong thir nghiém VNNIC

- VNNIC trién trién khai sin hé thong DNS Caching da bat tinh ning DNSSEC
Validation.

- ISP dang ky két ndi dé thir nghiém.

- Thtr nghiém céc kich ban theo hudng dan dé do kiém va danh gia.

1. Huwéng din ISP ty trién khai hé thong thir nghiém

1.1. Mo hinh trién khai

Query/Responses DNS ROOT

CLIENT
DNS CACHING

BW: 1Gbps
DNS ccTLD (VN)

#dnsperf -Q (10000/ ethx Validation OFF
20000/...gps) Validation
#dig +dnssec

#dig +dnssec +cd

Speedometer

DNS HOSTING

Hinh 1: M6 hinh kiém thir DNS Caching

Mo ta:

Tai mdi ISP trién khai xay dung hé théng DNS Caching thir nghiém c6 két ndi dén
hé théng DNS Root va cac hé théng DNS Authoritative khac trén thuc té nhu mé hinh &
trén (Hinh 1).



Trén cac Client thuc hién cai dat va sir dung cac cong cu dé tao hang loat céc truy
vdn DNS/DNSSEC (dnsperf) nhdm kiém tra hiéu ning, ning luc ctia hé théng DNS
Caching.

Thuc hién theo ddi, giam sat cac thong sd hé théng nhu: tai nguyén, ning lyc hé

théng may chu, bang théng bang cac cong cu giam sat nhu Cacti, Solarwinds, ...
1.2. Céc buéc trién khai chinh

(1) Buéc 1: Chuén bi ha ting mang va may chu

- M4y chu trién khai thur nghiém dat tai vung mang dam bao ATTT, c6 bang thong
dap mg t6i thiéu 10 Mbps, tranh anh huéng dén cac hé thong Production tai cac don vi.

- Thong s6 cau hinh may chu DNS Caching: May chu sir dung dé gia 1ap may chu
DNS Caching c6 cau hinh tai nguyén ti thiéu nhu sau:

+ Thong s6 6 cting: 20 GB

+ Bo nhd RAM: 4GB

+ CPU: Téc d6 2.0 GHz

Céc phan mém cai dit c6 thong sd khuyén nghi nhu sau:

+ Hé diéu hanh: CentOS/REHL 6.x tr¢ 1én, Ubuntu 16.x tr& lén,...

+ Phan mém DNS: BIND: 9.11.x tr& 1én (ngoai ra c6 thé st dung cic phin mém
DNS khéc hd tro ché do Cache nhu Unbound, ...).

(2) Budc 2: Trién khai cai dat, cdu hinh may chu

- Cai dat may chi trén mot s6 nén tang Unix/Linux va theo cac thong s6 khuyén nghi
néu trén.

(3) Budc 3: Cai dit, ciu hinh phan mém DNS

- Str dung mot s6 phan mém DNS dung cho cac may chii Caching theo khuyén nghi
nhu: BIND9, Unbound.

- Céau hinh may cha hoat dong véi chirc ning 1a mot may chi DNS Recursive
Caching, c6 hoat dong két ndi, truy cap duoc dén cic hé théng DNS trén thuc té (DNS
Root, cadc DNS Authortitative, DNS Hosting,...) theo mo6 hinh khuyén nghi ¢ trén.

- Chu hinh bat xac thyc DNSSEC (Chi tiét hudéng din ciu hinh bat xac thyc
DNSSEC cho phin mén BIND9 tai: https://vnnic.vn/sites/default/files/tailieu/vnnic-
tailieuhuongdantrienkhaidnssec-isp-v2.0.pdf ).

(4) Buéc 4: Kiém tra hoat dong.


https://vnnic.vn/sites/default/files/tailieu/vnnic-tailieuhuongdantrienkhaidnssec-isp-v2.0.pdf
https://vnnic.vn/sites/default/files/tailieu/vnnic-tailieuhuongdantrienkhaidnssec-isp-v2.0.pdf

- Kiém tra hoat dong truy van DNS thong thuong
- Kiém tra hoat dong truy vén c6 xac thuc DNSSEC

2. Céac cong cu trién khai hd tro
2.1. Cong cu DIG

DIG la viét tit cua Domain Information Groper 1a mot cong cu dong 1énh quan tri
mang duoc ding dé tra ciru va chan doan hoat dong truy vin DNS. Cong cu nay duogc cai
dit kém trong goéi phan mém BIND.

- Cl phap st dung co ban: dig [server] [name] [type]

Trong do:

+ [server] — dia chi IP hoic hostname ciia name server sé dung dé thuc hién truy van.

+ [name] — tén ctia ban ghi tai nguyén tén mién (resource records) s& dugc truy van.

+ [type] — loai truy van dugc yéu cau boi dig. N6 co thé 1a 1 trong sd cac ban ghi: A,
MX, SOA,...Néu khong c6 ban ghi nao dugc chi dinh thi dig s€ mdc dinh d6 1a ban ghi A.

2.2. Cong cu dnsperf

Dnsperf 1a cac ¢6ng cu tao ra cac truy van nham gitp don gian hoa viéc thu thap sd
liéu do tré va cac thong ) truyén tai chinh xac cho dich vu hé théng DNS.

Dnsperf tao tai truy van DNS dé mo phong trén cac diéu kién mang khac nhau véi
cac truy van DNS thong thudng hay ca DNSSEC va do chinh xac vé cac phép do do tré trén
mdi goi truy van, kich thudc goi tin DNS va tai truy van rat chinh xéc.

Chi tiét cai dat va hudng dan sir dung tai Phu luc 01.
2.3. Cong cu Speedometer

Speedometer 1a mot cong cu nhd gon, thuc hién giam sat bang thong, luu lugng nhan
va phan hoi ciia cac goi tin trén cong mang ciia may chi. Cho phép thuc hién giam st theo
thoi gian thuc va hd trg hién thi bang biéu do truc quan.

Chi tiét cai dat va hudng dan sir dung tai Phu luc 02.
2.4. Cac cong cu giam sdt khac

Dé giam sat mot cac chi tiét va c6 hé thong ddi véi hoat dong cua cac may cha DNS

Caching duoc cai dat vé cac thong so tai nguyén may chi, nang luc dap tng truy van va



bang théng chiém dung cta hoat dong dong truy van DNS. Cac doanh nghiép ISP nén thuc
hién giam sat bang cac cong cu hé thong nhu: Cacti, Solarwinds hay PRTG,,..
3. Cac kich ban Kiém thir

Muc dich: Panh gid mac d6 anh hudng khi trién khai xac thuc DNSSEC trén hé
théng may chit DN'S Caching so véi hoat dong truy vin DNS théng thudng dua vao cac tiéu
chi va thong sé do kiém.

Hinh thtrc thue hién: Thuc hién do kiém téng hop cac thong s6 theo 02 kich ban véi:
hoat dong truy van trén may chi DNS Caching khi chua bat xac thuc DNSSEC va hoat
dong truy van trén may chi DNS Caching khi da bat xac thuc DNSSEC.

3.1. Kich bdn 1: Khi chwa bdt xdc thuc DNSSEC
Mo ta:

Thiét 13p c4u hinh hoat dong truy van va phan hoi truy van DNS thong thuong cho
méy chit DNS Caching (Chua cau hinh trién khai bt xac thuc DNSSEC).

- Sir dung cong cu dnsperf dé tao cac va gui hang loat truy van 1én may chi DNS
Caching nham do kiém ning lyc dap Gmg truy van cta hé théng va kich thude goi tin, thoi
gian phan hoi truy van trung binh ciia cac truy van DNS thong thuong. Vi 1an lugt cac mire
sO luong truy véan toi da trén mdi gidy nhu sau: 10.000 QPS, 20.000 QPS, 50.000 QPS,
70.000 QPS.

- Po kiém ning luc dép ung ctia cac thong sb tai nguyén phan cing ctia may chi
DNS Caching bang cach st dung cac cdng cu nhu Cacti, Solarwinds.

- Po kiém bang thong dap ung truy van va phan hoi truy van DNS thong thuong
bang cac s dung cong cu Speedometer (Hudng din cai dit va st dung cong cu
Speedometer tai Phu luc 02).

- Cac thong s6 do kiém duogc ghi lai vao Bang 02 bén dudi dé tong hop va phan tich.

- Vi du: Thyc hién tao 10.000 truy van mdi gidy (10.000 QPS) truy van DNS thong
thuong va giri dén may chit DNS Caching c6 dia chi IP 1a server_ip_address trong vong 10
phut (600 gidy) va c6 file cau hoi truy van méu 1a queryfile-test-dnssec.txt.

#dnsperf -s server_ip_address -d queryfile-test-dnssec.txt -Q 10000 -1 600
- Trong do:

-s: dia chi IP clia may chi DNS Caching dang kiém thir.

-d: dudng dan dén file chira dir liéu ban ghi tén mién thyc hién truy van.



-1: thoi gian thuc hién kiém tra.

-Q: max_qps (sb lwong truy vin DNS mbi gidy).
3.2. Kich bdn 2: Khi da bat xdc thwe DNSSEC
Mo ta:

Thiét 1ap lai cAu hinh bat xac thuc DNSSEC cho may chit DNS Caching (huéng dan
chi tiét tai website cia VNNIC theo dudng din: https://vnnic.vn/dns/thong-tin-va-tai-lieu-
tham-khao ddi v6i phan mém BINDY).

Kiém tra x4c thuc DNSSEC bé“tng 1énh co ban: Sau khi bat xac thuc DNSSEC trén

may chit DNS Caching, thuc hién truy van DNSSEC bang cong cu dig dé kiém tra xac thuc
DNSSEC thanh cong hay that bai vdi mot s6 tén mién di duoc trién khai ky DNSSEC, sau
day 1a vi du va cac trudng hop c6 thé xay ra (Bang 1):
- Vi du:
o #dig @server_ip_address dnssec.vn A +dnssec
o #dig @server_ip_address dnssec.vn A +dnssec +cd
Bang 1: Két qua doi chiéu xdc thue DNSSEC

Case test +dnssec +dnssec +cd Note
Validation OK NOERROR NOERROR Xac thuc thanh
gr rd ra ad grrdracdad cong
Validation Failed SERVFAIL NOERROR Kiém tra thong
grrdra grrdracd tin cdu hinh trust
anchor

Tuong tu nhu véi kich ban khi chua bat xac thuc DNSSEC:

- Sir dung cong cu dnsperf dé tao va giri hang loat truy vin DNSSEC 1én may chu
DNS Caching nham do kiém nang lyc dap tng truy van ciia hé théng va kich thude géi tin,
thoi gian phan hdi truy van trung binh ciia cac truy van DNSSEC. Véi lan luot cac mirc s6
luong truy vén tdi da trén mdi gidy nhu sau: 10.000 QPS, 20.000 QPS, 50.000 QPS, 70.000
QPS.

- Po kiém ning luc dap Gmg cua cac théng sd tai nguyén phan ctng ctia may chu
DNS Caching bang cac sir dung cac cong cu do kiém ning lyc cia phan cing nhu Cacti,

Solarwinds.


https://vnnic.vn/dns/thong-tin-va-tai-lieu-tham-khao
https://vnnic.vn/dns/thong-tin-va-tai-lieu-tham-khao

- Po kiém bang thong dap tng truy van va phan hoi truy van DNSSEC: bang mét so
cong cu nhu Speedometer (huéng dan cai dit Speedometer trong phu luc 02) hodc mot sd
cong cu, phan mém do kiém bang théng nhu Cacti, Solarwinds.

- Cac thong s6 do kiém duogc ghi lai vao Bang 02 bén dudi dé tong hop va phan tich.

- Vi du: Thyec hién tao 10.000 truy vin mdi gidy (10.000 QPS) truy vin DNSSEC va
giri dén may chi DNS Caching c6 dija chi IP 1a server_ip_address trong vong 10 phut (600
gidy) va co file cdu hoi truy vin mau 1a queryfile-test-dnssec.txt.

#dnsperf -s server_ip_address -d queryfile-test-dnssec.txt -Q 10000 -1 600 -D
Trong do:

-s: dia chi IP ctia may chit DNS Caching dang kiém thir.

-d: duong dan dén file chira dir liéu ban ghi tén mién thuc hién truy van.

-1: thoi gian thuc hién kiém tra.

-D: DNSSEC OK (truy van ¢6 DNSSEC)

-Q: max_qps (s6 lugng truy van DNS mbi gidy).



Badng 02: Két qua kiém tra chat lwong truy van DNS/DNSSEC

Without DNSSEC validation With DNSSEC validation
Response Avg Response ) Response | Avg Response )
QPS Packet ] ) Max Bandwidth | Packet ) ) Max Bandwidth
Packet size time Packet size time
Loss (Mbps) Loss (Mbps)
(bytes) (ms) (bytes) (ms)

10.000 0% 86 4.9 15.44 0% 713 4.9 73.32
20.000
50.000
70.000

- 1 MiB/s = ~8.39 Mbps




Vidu:
- Két qua khi thuc hién truy vin DNS khi khong cé xac thuc DNSSEC va c6 xac thyuc
DNSSEC véi 10.000 QPS:
o KHONG c6 xéac thuc DNSSEC

Speedometer 2.8

1.84 MiB/s
1.37 MiB/s1.26 MiB/s 1.35 MiB/s 1.34 MiB/s 1.37 MiB/s1.28 MiB/s 1.35 MiB/s 1.37 MiB/s1.29 MiB/s 1.35 MiB/s 1.36 MiB/s1.28 MiB/s

TX: ethl 1.16 MiB/s 1.206 MiB/s 1.71 MiB/s

Hinh 2: Bing thong ddp ting téi da véi truy vin DNS théng thuwong

Statistics:
Queries sent: 3e00000
Queries completed: 3600000 (1l00.00%)
Queries lost: 0 (0.00%)
Besponse codes: WOERECE 3150168 (87.50%), NXDOMATN 449834 (12.50%)
Average packet 3ize: regquest 36, responae 26
Bun time (3): 360.009861

fueries per second: 989499.726091

kverage Latency (3): 0.004944 (min 0.000087, max 0.095804)
72

Latency StdDev (3): 0.00

Hinh 3: Két qua kiém tra ning lwc ddap teng phdn hoi truy vin DNS théng thuwong

o CO xac thuc DNSSEC



Speedometer 2.8

8.51 MiB/s7.79 MiB/s 8.43 MiB/s 8.07 MiB/s 7.69 MiB/s  8.15 MiB/s 8.41 MiB/s7.64 MiB/s 8.50 MiB/s7.86 MiB/s

53 MiB/s 7.42 Mi1B/s 7.52 MiB/s

TX: ethl 6.92 MiB

Hinh 4: Bing théng ddp teng téi da véi truy vin DNSSEC

7.98 MiB/7.79 MiB/s

/s 7.19 I

1B

s 1.6

9 M1B/s

Statistics:
fueries sent:
fueries completed:

fueries lost:

Eesponse codes:

kverage packet size:

Bun time (3):
Queries per second:

kverage Latency (3):

Latency StdDev (3):

3599956 (100.00%)
44 {0.00%)

WOERECE 3150135 (87.50%), NXDOMATIN 449821 (12.50%)
requeat 47, response 713

360.002517

9999.807862

{min 0.000097, max 0.090113)

Hinh 5: Két qud kiém tra néing lwc ddp ieng phén hoi truy vin DNSSEC

4. Huwéng din két nd

i va thir nghiém DNSSEC trén hé thong ciia VNNIC.

Muc tiéu: Thir nghiém kiém chimg chirc ning, tinh niang xac thuc va nguyén 1y hoat

dong cuia DNSSEC va danh gia hiéu ning khi c6 hoat dong truy van xac thuc DNSSEC.
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4.1. Mé hinh két noi thir nghiém

DNS ROOT DNS AUTH DNS HOSTING

DNSSEC CACHING DNSSEC CACHING
(Site HN) (Site HCM)
203.119.73.116 117.122.125.116
2001:dc8:1:2::116 2001:dc8:c001:2::116

. e

forward forward

forward forward

forward

DNS ISP 1 DNS ISP 2 DNS ISP 3
CLIENT 1 CLIENT 2 CLIENT 3
+dnssec/ +cd +dnssec/ +cd +dnssec/ +cd

Hinh 6: Mé hinh két néi trién khai kiém thir DNSSEC

M0 ta:

VNNIC trién khai hé thong may chu DNS Caching, di bat tinh ning DNSSEC
Validation, bao gdm 02 node may chu hoat dong véi chirc niang twong ty nhau. Hé thng
DNS Caching nay tiép nhan va phan hdi truy vin DNSSEC tir cac Resolver; két ndi lién
thdng DNSSEC vdi cac hé théng DNS khéc, gdm DNS Root, cac DNS Authoritative va cic
DNS Hosting trén Internet. Hé thong nay sir dung dé thtr nghiém, c6 thé tiép nhan va phan
héi cac truy van DNS/DNSSEC tir cac ISP diang ky két néi thir nghiém.
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4.2. Théng sé hé thong

Hién tai hé théng DNSSEC Caching thtr nghi¢ém cua VNNIC dang duoc trién khai

v6i cac thong sO6 nhu sau:

Phin Nang

H¢ dieu . Xac thue |  Ghi
STT Hostname/ Dia chi IP mém lwe dap
hanh DNSSEC | chu
DNS ung

DNSSEC Caching HN
1 IPv4: 203.119.73.116 REHL7.5
IPv6: 2001:dc8:1:2::116

Unbound | 120.000 | b3  bat
194 QPS mac dinh

DNSSEC Caching HCM:
2 | 1Pv4:117.122.125.116 REHL7.5
IPv6: 2001:dc8:c001:2::116

Unbound | 120.000 | ba bat
1.94 QPS mac dinh

Hé thdng dugc gidam sat trang thai hoat dong va bing thong dap ung trén cac hé
thdng giam sat cia VNNIC nham danh gia nang lyc va chit luong hoat dong cta hé thong.
4.3. Hudng din két néi thir nghiém

Pé trién khai thtr nghiém, trudc tién cac ISP can thyc hién ding ky két ndi thir
nghiém trén hé thong cua VNNIC theo Biéu miu ding ky truc tuyén tai duong dan:

https://vnnic.vn/dns/dang-ky-ket-noi-thu-nghiem-dnssec-tren-he-thong-dnssec-caching-

vnnic.

Sau khi dang ky két ndi thanh cong, cac can b quan tri hé théng DNS cua cac ISP
phéi hop v6i dau mdi cia VNNIC dé tién hanh thir nghiém. Viéc két ndi thir nghiém sé& thuc
hién 1an luot ting ISP va thoi gian thir nghiém s& kéo dai trong vong 03 ngay (72 tiéng),
nham dam bao dd chinh xac, nang luc dap ung cua hé¢ théng va céc ISP ¢6 thé thuc hién két
ndi thir nghiém.

Thuc hién thiét 1ap cdu hinh chuyén tiép (forward) truy van DNS/DNSSEC tir hé
thong DNS cila cac ISP dén 02 may cha DNSSEC Caching cia VNNIC véi cac mirc so
lwong truy vén téi da trong mét gidy (QPS) duoc quy dinh tai trong Biéu mau ding ky truc
tuyén trén.

Hé théng may chi DNSSEC Caching ctia VNNIC hién dang duoc giam sat trén céc

hé théng gia sat cia VNNIC, do d6 cac thong tin vé tai nguyén phan cimg ciua may chu
12



https://vnnic.vn/dns/dang-ky-ket-noi-thu-nghiem-dnssec-tren-he-thong-dnssec-caching-vnnic
https://vnnic.vn/dns/dang-ky-ket-noi-thu-nghiem-dnssec-tren-he-thong-dnssec-caching-vnnic

DNSSEC Caching st dung, bang thong t6i da s& duoc VNNIC thuc hién do kiém va tong
hop, chia sé s liéu véi cac ISP dé danh gia két qua thir nghiém. Chi tiét cac thong sb s&

dugc VNNIC tong hop va ghi vao cac bang sau cho tirng ISP (Bang 03).
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Bang 03: ISP 01

Without DNSSEC validation

With DNSSEC validation

Response Avg Response ) Response | Avg Response )
QPS Packet ] ) Max Bandwidth | Packet ) ) Max Bandwidth
Packet size time Packet size time
Loss (Mbps) Loss (Mbps)
(bytes) (ms) (bytes) (ms)
10.000 0% 86 4.9 15.44 0% 713 4.9 73.32
20.000
50.000
70.000
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PHU LUC 01: HUONG DAN CAI PAT CONG CU PO KIEM CHAT
LUQNG TRUY VAN DNS (DNSPERF)
1. Tai va cai dit phin mém

Thuc hién tai phin mém dnsperf theo dudng dan: https://www.dns-

oarc.net/tools/dnsperf

Giai nén va cai dat cong cu theo cac budc:

#tar -xvf dnsperf-src-2.1.0.0-1.tar.gz
#cd dnsperf-src-2.1.0.0-1
#./configure

#make

#make install

2. Tao file dir li¢u truy van ban ghi tén mién
Soan thdo ndi dung 1 file dir liéu cac ban ghi tén mién dé truy van ¢ ndi dung nhu

Sau.

ipv6event2015.vn. A
ipveevent2015.vn. AAAA

vnnic.vn. CNAME
isc.org. TXT
<FQDN> <RRs>

3. Hwéng din truyén cac tham s va chay cong cu kiém tra

Mot s0 tham so can luu y:

DNS Performance Testing Tool
Nominum Version 2.1.0.0

Usage: dnsperf [-f family] [-s server addr] [-p port] [-a local addr]

[-x local port] [-d datafile] [-c  clients] [-T
threads]

[-n maxruns] [-1 timelimit] [-b buffer size] [-t
timeout]

[-e] [-D] [-y [alg:]name:secret] [-g num queries]

[-Q max gps] [-S stats interval] [-u] [-v] [-h]

-f address family of DNS transport, inet or inet6 (default: any)
-s the server to query (default: 127.0.0.1)

-p the port on which to query the server (default: 53)

-a the local address from which to send queries

-x the local port from which to send queries (default: 0)

-d the input data file (default: stdin)

15


https://www.dns-oarc.net/tools/dnsperf
https://www.dns-oarc.net/tools/dnsperf

the
the

number of clients to act as

number of threads to run

run through input at most N times

run for at most this many seconds

socket send/receive buffer size in kilobytes
the timeout for query completion in seconds
enable EDNS 0

set the DNSSEC OK bit (implies EDNS)

the TSIG algorithm, name and secret

the maximum number of queries outstanding
limit the number of queries per second
print gps statistics every N seconds

send dynamic updates instead of queries
verbose: report each query to stdout
print this help

(default: 5)

(default: 100)

Vi du:
Thuc hién truy van dén mdy chu c6 dia chi 192.168.100.100 trong thoi gian 60 gidy
vé6i tée d6 truy van 13 10 gps.

#dnsperf -s 192.168.100.100 -d queryfile-example-current -1 60 -c 1 -Q 10

Két qua nhu sau:

Statistics:
Queries sent: 18393
Queries completed: 18157 (98.72%)
Queries lost: 236 (1.28%)

NOERROR 16904

Response codes:
Average packet size:
Run time (s):
Queries per second:

(s) :
(s):

Average Latency
Latency StdDev

request 38,

32.915659
551.621950

0.104805
0.202635

(93.10%),
response 107

(min 0.001224,

NXDOMAIN 1253

max 2.991240)

(6.90%)
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PHU LUC 02: HUONG DAN CAI PAT CONG CU PO KIEM BANG
. . THONG SPEEDOMETER
1. Tai va cai dat phan meém
Tai vé cac gbi yéu cau cai dit URWID trude khi cai dit cong cu Speedometer theo

duodng dan: http://urwid.org/

Tai cong cu Speedometer theo duong dan sau:

https://github.com/wardi/speedometer/releases

Giai nén va cai dat trén may chu can giam sat, theo doi theo cac budec:

#tar -xvf urwid-2.1.1.tar.gz
#cd urwid-2.1.1

#python setup.py build
#python setup.py install

#tar -xvf speedometer-release-2.8.tar.gz
#cd speedometer-release-2.8
#install -m 755 speedometer.py /usr/local/bin

#python setup.py install

2. Huéng din sir dung Speedometer
Pé do kiém bang thong tai cac cong mang clia may chu véi cac thong sd goi tin nhan

dugc va goi tin phan hdi theo thoi gian thuc thi thuc hién cac 1énh twong tng sau:

#speedometer -rx ethl

#speedometer -tx ethl

17


http://urwid.org/
https://github.com/wardi/speedometer/releases

Biéu dd thé hién bang thong st dung:

Hinh 7: Biéu do bing thong sir dung (Speedometer)
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Chi dao bién soan:

Ong Nguyén Truong Thanh — Truwong phong Ky thudt

Nhom bién soan:

Ong Nguyén Van Tri — Chuyén vién phong K thudt
Ba Vii Thi Hoan — Chuyén vién Pai DNS-VNIX
Ong Lé Khéc Chinh — Chuyén vién Pai DNS-VNIX
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