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LOI CAM ON

Trudce hét, xin duoc giri 101 cam on dén thay gido hudng dan toi 13 tién si Ha
Quéc Trung, ngudi da giup d t6i trong qua trinh nghién ctru hoan thanh lun
van nay.

Cho phép t61 gui 1061 cdm on dén Trung tam tin hoc Buu dién Ha ndi, dac biét
1a cac anh chi em dong nghiép tai Pai Diéu Hanh Mang VNN, noi toi dang
cong tac di tich cuc cong tac, tham gia vao cac thir nghiém, tim hiéu hé thong
va tao diéu kién dé t6i dugc thir nghiém cac giai phap lién quan dén dé tai.

To1 cling xin gui 101 cam on dén céc ban cung hoc trong khoéa dao tao thac sy
chuyén nganh Xa Ly Thong Tin Va Truyén Thong 2004-2006 da cung cap
cac tai liéu can thiét trong qua trinh nghién ctu va da giap d& t6i rat nhiéu
trong qua trinh hoc tap, chun bi luan an.

Cudi cung cho phép toi cam on cac ban bé, gia dinh da giup dd, ung ho toi rat
nhiéu trong toan bd qua trinh hoc tap ciing nhu nghién ciru hoan thanh luan

van nay.

Luan vin thac sy Xir Iy thong tin va truyén thong



LOI CAM POAN

T61 xin cam doan luén van nay la cong trinh nghién ctru cua chinh ban than.
Céc nghién ctru trong luan van nay dua trén nhimg tong hop 1y thuyét va hiéu

biét thyc té, khong sao chép.

Tac gia

Tran Vinh Thanh

Luan vin thac sy Xir Iy thong tin va truyén thong
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L&i néi dau
Cudc cach mang Internet trong nhirng nim gan ddy va sy lan 4t ca cac dich
vu truy nhap internet qua ADSL trudc cac dich vu truy nhap truyén thong qua
Dial-up da dat ra nhiéu bai toan 16n cho cac nha cung cap dich vu (ISP) trong
viéc xay dung quan ly mdt sb luong khéng 16 cac thiét bi DSLAM phuc vu

lap dit & khap noi trong dia ban cung cép.

Bén canh do6, su bung nd manh mé cta céac dich vu Web va kha nang st dung
dugc web & moi noi, moi lac, vao moi thoi diém ma khong phu thudce vao hé
théng nén hay khoang cach dia 1y da tao ra mot trao luu web hoa cac loai hinh
dich vu, ké ca céc loai dich vu c6 tinh chat chuyén moén cao, xua nay van g6i
gon trong cac phong thi nghiém hay céc trung tim mdy tinh 16n nhu quan tric

va quan ly cac dich vu mang.

Trong luan vin ndy, chung t6i s& dé cap dén van dé str dung cong nghé web
(CGL CORBA) va cong nghé quan trj mang truyén théng (SNMP) dé theo ddi
va quan tri cac thiét bi cung cép dich vu DSLAM véi muc dich xay dyng mot
céng giao tiép trén nén WEB phuc vu cong tac quan tri cac thiét bi DSLAM

cua cac nha san xuat khac nhau hién dang dugc khai thac tai Buu dién Ha noi.

Vé phuong dién 1y thuyét, luan 4n ndy s& di vao tim hiéu giao thirc quan tri
mang SNMP va mé hinh quéan tri mang dua trén giao thirc ndy; cong nghé
cong giao tiép chung CGI trén WWW va CORBA ciing s& dugc gi6i thiéu &
cac khia canh chinh, ¢ lién quan dén viéc phat trién ing dung quan tri mang

trén nén web.
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Chwongl. TONG QUAN

1.1. Mét sé van dé co ban

Giao thirc quan tri mang SNMP d3 dugc dua ra tir nhitng nim 80 cua thé ky
truéc nhung dén nay van duoc st dung rong rii trong linh vuc quan trj caa
cac mang TCP/IP. Mac du khi méi duge dua ra, SNMP chi dugc thiét ké
nhu mot giai phap tam thoi dé quan tri mang TCP/IP nhung do TCP/IP d3
qua pho bién va thanh chuén giao tiép de-factor cua thé gigi, SNMP ciing try
thanh mot chuan dong vai tro cuc ky quan trong trong viéc thiét ké cac phan

mém quan tri mang cua cac thiét bi cung cap dich vu.

Common Object Request Broker Architecture (CORBA) dugc OMG (Object
Management Group) dua ra nhu 1a mot bo khung kién tric chuan cho cac
tmg dung huéng dbi tuong trén mang. CORBA dua ra nhiéu xac 1ap quan
trong nhu 13 trong sut hoa tinh dia phuong cua cac ddi tuong, gin két ngon

ngir bac cao cling nhu dua ra cac phuong thirc goi ham dong.

Nhu chung ta d biét, cac trang web tinh s& khong di kha ning cung cap cac
thong tin can dugc chat cip nhat thuong xuyén nhu cac Gmg dung dua trén
GUI (Graphical User Interface) cua windows. Cong nghé su dung
JavaApplet nhiing trong cac trinh duyét da khac phuc duoc diém yéu nay, va
c6 kha ning cung cip day du cac théng tin cip nhat thoi gian thuc, ké ca
thong tin dudi dang dd hoa. St dung Java trong céc trinh duyét trén thuc té
d3 mo rong kha ning cua web 1én nhiéu 1an, khién cho web trd thanh mot
moi trudng van ning truyén tai thong tin khong bi gii han vé khoang cach

hay su khac bi¢t vé cau hinh hé nén.
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1.2. Ly do chon dé tai

Dich vu truy nhap Internet bang thong rong st dung cong nghé ADSL lan
dau tién dugc Tap doan Buu chinh Vién thong Viét nam (VNPT) tha
nghiém vao nam 2001 va duoc trién khai rong rai tir thang 7 nim 2003 voi
tén thuong hiéu 1a MegaVNN. Dich vu nay tir khi ra doi dén nay di c6
nhirg budc phat trién nhay vot, dap tng dugc yéu cau ctia ngudi ding vé
bang rong, va dan dan thay thé dich vu truy cap Internet gian tiép (Dial-up)

qua dudng day dién thoai truyén thong.

La mot thanh vién cua VNPT, hién nay trén dia ban thanh phé, Buu dién TP
Ha ndi dang cung cép 2 dich vu chinh st dung cong nghé xDSL 1a dich vu
truy nhap Internet bang rong qua ADSL va dich vu dich vu mang riéng o -

MegaWan trén ca 2 loai duong truyén ADSL va SHDSL.

DPé ¢ thé cung cép dich vu xDSL trén dia ban thanh phé Ha néi, hién nay
Buu dién Ha noi dang quan 1y mot ha ting mang ludi bao gdm mot hé théng
phuc vu truy nhap hién dai voi cac thiét bi DSLAM (Digital Subscriber Line
Access Multiplexer) phan b6 ¢ khip noi trén dia ban thanh phd (hon 140
diém lap dat, gan 200 DSLAM ...) ciia nhiéu nha cung cap thiét bi noi tiéng.
Nhu ciu str dung xDSL trén dia ban vin dang tiép tuc phat trién rat nhanh,
) luong céc thiét bi DSLAM khai théac trén mang lién tuc dugc dau tu méi
nham dap ung dugc nhu cau cua khach hang, mang ludi dugc mé rong va do
phtrc tap tang Ién. bén nay, trén dia ban Ha nd1 hién c¢6 8 chung loai thiét bi
ciia 4 nha san xuét khac nhau Siemens, Huawei, Tailyn, ZTE ... v61 céc

cong ngh¢ khac nhau nhu ATM DSLAM, IP DSLAM...

Hé théng cac DSLAM thudc 4 hang san Xuat nay duoc quan tri, gidm sat,
khai thac mang tir xa boi 04 hé thong quan Iy NMS (Network Management
System) tap trung do timg hing san xuét thiét bi cung cap. Cac hé théng
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NMS nay déu 1a méi truong dong, duoc thiét ké hudng toi dbi tuong 1a cac
k¥ thuat vién van hanh mang nén khong cung cip giao dién ra bén ngoai va
khong c6 méi lién hé véi nhau.

Véi nhitng han ché trén, cting voi su phat trién ciia mang ludi xDSL cé vé sd
lwong va chung loai thiét bi da dat ra mot thach thirc 10n di v6i Buu dién
Ha noi trong viéc van hanh, khai thac hé thdng; cling nhu anh hudéng dén

chit lugng cac quy trinh cung cép dich vu cta don vi, cu thé nhu sau:

Khong cé chirc ning dé cho phép cac hé thong hd tro bén ngoai giao tiép

v6i phan quén Iy mang

Do khéng c6 chirc ning giao tiép v6i cac hé thong hd trg bén ngoai (vi du hé
thdng quan 1y khach hang, hé thong hd trg dich vu....), qua trinh cung cép
dich vu (dong mo cé)ng dich vu, khoi tao dich vy, thdo huy dich vu...) déu
phai chuyén dén k¥ thuét vién khai thdc mang thuc hién bang nhan cong
thong qua hé thong NMS ctua mdi hang; khong cho phép két ndi, thuc hién
tu dong hoa day chuyén san xuat, cling nhu khong thé xay dung va phat trién

thanh mot giai phap tong thé. Diéu d6 da dan dén cac hé qua tat yéu sau:

o S6 lwong thao tdc hang ngay ting 1én theo s6 hrong thué bao va dich
vu: Mot ngay phai thyc hién nhiéu yéu cau déng/mé cong (khi co
khach hang méi hoa mang, huy hop dong, ng, tra ng cude, vv...). Co
nhitng ngdy, sé luong yéu cau 1én dén hon 300; thoi gian thuc hién
trong tir 7:00 cho dén 21:00 véi cac quy dinh chit ché vé thoi gian dé
han ché t6i da viéc mat lién lac cua khach hang;

o Tao mot suc ép khong nho doi véi qua trinh van hanh va khai thac hé
thong do phai sir dung nhiéu loai phin mém quan ly NMS d6i véi

nhitng cong viéc hang ngay (kiém tra théng sd cong, dong, mo, reset
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cong) . Thuc té 1a di c6 lic, can bd quan 1y mang phai ngdi trude 04

man hinh NMS va phai thao tac qua lai gitta 4 NMS nay;
Cong tac hd tro va chim séc khach hang gip nhiéu kho khin:

Vi 1y do an ninh, bao mat nén phan quan 1y mang NMS nén k¥ thuit vién
tai bd phan hd tro khong co6 thong tin vé trang thai thiét bi dé tra 101 va hd
trg khach hang ma phai hoi thong tin tir by phén quan 1y mang NMS, anh
huong khong tot dén chat lugng chim séc khach hang, ton nhiéu nhan

luc va mat nhiéu thoi gian cho doi..

Khé Kkhin trong viéc tich hop ing dung, ning cao chat lwong, tuy bién

cia dich vu:

Céac phan mém quén 1y thiét bi DLSAM duoc thiét ké cho cac nhu cau
quan 1y chung nén c6 nhiéu diém khong pht hop véi nhu ciu sir dung ctia
Buu dién Ha ndi; khong tich hop véi cac CSDL hién ¢6 cia Buu dién Ha
ndi, do vay gip nhiéu khé khin trong viéc tich hop tng dung, ning cao

chat luong cua dich vu.
Khong cé mét giai phap tong thé cho toan hé thong:

Khéng c6 mot hang cung cap thiét bi DSLAM nao ¢6 kha ning cung cap
mot giai phap tong thé thoa man cac yéu cau trén, do giai phap thiét bi
ctia mdi hing déu khac nhau, cac hing chi co thé c6 kha ning cung cip
giai phap dbi voi thiét bi cta ho khi ¢ yéu cau, ma khong quan tdm dén
thiét bi ctia cac hang san xuét khac. Thuc té tai mang do Buu dién Ha noi
quan 1y da ton tai thiét bi ctia 4 hing san xuét, trong khi sb hing cung cip

thiét bi trén thi truong Viét nam udce tinh 16n hon 10 hang.
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Sy phat trién ngay cang manh mé cua dich vu xDSL véi xu hudng nang cao
chat lugng dich vu ma van tiét kiém ngudn nhan lyc k¥ thudt cao doi hoi
phai c6 mot giai phap giai quyét triét dé cc van dé da néu trén.

La mot can bd k¥ thuat dang cong tac tai mot don vi cung cép dich vu 16n
Vi, t6i co co hoi duoc tiép xuc vai nhitng cong nghé tién tién cua thé gidi
cling nhu duoc va cham nhiéu véi cac van dé nay sinh ma mot nha cung cap
dich vu phai d6i mat khi tién hanh cung cap dich vu mang trén quy mo rong,
dac biét 1a van dé quan tri mang va nhitng ric rdi nay sinh trong thyuc té khi
phai phdi hop hoat dong gita nhiéu don vi, st dung nhiéu loai thiét bi cia
nhiéu nha cung cdp khac nhau. Lua chon dé tai “Qudn tri mang tip trung
trén nén WEB sir dung cong nghé SNMP, CGI va CORBA cho hé thong cung
ccfp dich vu Digital Subscriber Line (DSL) cua Buu dién Ha noi”, chung toi
dang hudng t61 muc tiéu tim hiéu cong ngh¢ quan tri mang dua trén WEB va
xay dung mot giai phap phin mém Gng dung trong thuc té phit hop véi mo
hinh khai thac, quan 1y noi t6i dang cong tac néi riéng va cé thé ap dung cho
cac nha nha cung cip dich vu khac. Phan mém can phai dép ung cac yéu cau
da dat ra vdi cac kha nang:

e Cho phép tu dong hoda céc thao tac khai thac hang ngay;

e Cung cap giao tiép cho phép cac tmg dung/dich vu hd trg bén ngoai
dugc giao tiép voi cac thiét bi DSLAM. C6 thé theo di trang thai
thiét bi tir xa, tuy theo phan quyén cia cac don vi tham gia khai thac
pht hop vé6i quy trinh quan 1y dich vu ctia nha cung cép dich vu, tao
tién dé dé tién toi thuc hién cac chic nang quan Iy phirc tap hon...

e Nhat thé hoa giao dién quan 1y, gitp nguoi sit dung tranh viéc phai

thao tac voi nhi€éu phan mém quan 1y khac nhau;
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Nhan thirc dugc y nghia quan trong cua viéc tin hoc hoéa, tu dong hoa dan
cac thao tac don gian, giai phong ngudn nhén lyc cé trinh do cao khoi cac
thao tac don diéu, cling nhu nang cao chit luong cung cép dich vy, nhom
thue hién dé tai s& cd gang hoan thanh dé tai hudéng téi kha ning 4ap dung
vao thuc té khong chi ddi v&i don vi minh, ma c6 thé ap dung vao cac don vi

khac.

1.3. C4&u tric cua luan dn

Luan an duoc chia thanh 5 chuong véi cac ndi dung chinh sau:

e Chuong 1: Tong quan, trinh bay nhitng van dé co ban s& duoc trinh
bay trong dé tai, Iy do lya chon dé tai va trinh bay so qua vé cdu trac

luan an

e Chuong 2 sé& trinh bay nhiing van dé co ban cua giao thirc quan tri
mang SNMP va mo6 hinh quan tri mang thong thuong, sy ra doi va
phat trién cta ; cic van dé lién quan dén SNMP nhu SMI, MIB, OID
cling nhu cac chuin co ban cia SNMP, cic han ché cia SNMP va

khac phuc...

e Chuong 3 s& trinh bay nhitng van dé co ban caa CGI va CORBA. Cac
van dé s& dugc trinh bay ¢ day la chuan CGI, céac dic trung cua CGI,
mo hinh quan h¢ Client/Server ba bén st dung CGI, m6 hinh quan tri
mang qua web, co ban vé 1ap trinh CGI... . Chuong 3 ciing s& khai
lugc vé CORBA, giai phap sit dung CORBA lam moéi trudng xdy
dung tmg dung quan tri mang qua web. Cac van dé s& duoc trinh bay
& day 1a chuan CORBA, tong quan vé kién trac CORBA, bd phan

trung gian xir Iy cac yéu cau trén déi tuong (Object Request Broker —
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ORB), mé hinh bdn bén giita Web client, Web server, NMS Agent va
DSLAM trén CORBA.

e Chuong 4 Ap dung thuc té hé théng quan tri hé thong cung cp dich
vu xDSL cta Buu dién Ha ndi. Gidi thiéu hé théng quan 1y mang
cung cép dich vu xDSL cua Buu di¢n Ha nd1 dang duogc trién khai
thue t& va cac giai phap xdy dung coéng cu quan tri cac thiét bi
DSLAM thong qua giao thitc SNMP dua trén trén nén web bang CGI
va CORBA. Chuong nay sé& trinh bay nhitng phan co ban lién quan
dén xay dung giai phap quan tri mang tip trung qua WEB sir dung
CGI ciing nhu CORBA, gi6i thiéu so bo vé goi phan mém VisiBroker
va trinh bay cu thé phuwong phap xdy dung cong cu quan tri mang
DSLAM str dung CORBA

e Chuong 5 Két qua thuc tién va ap dung, trinh bay nhiing két qua dat
duoc cua dé tai, mot sb so sanh gilta hai cong cu quan tri mang dya
trén CGI va CORBA. Chuong 5 cling sé trinh bay nhiing kha nang
phat trién, m& rong cua dé tai, dé co thé ung dung duoc nhiéu hon
trong thuc té trong vi¢c, dac biét la &p dung vao hé théng quan tri

mang DSL ctua Buu dién Ha ndi.
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Chuwong ll. Giao thirc SNMP

SNMP (Simple Network Management Protocol): 1a giao thirc dugc sir dung
rat pho bién dé giam sat va diéu khién thiét bi mang nhu switch, router... Véi
nhimg vin phong nho chi c6 vai thiét bi mang va dit tap trung mot noi thi c¢6
18 ta khong théy dugc 1gi ich cuia SNMP; Nhung voi cac hé théng mang 1on,
thiét bi phan tan nhiéu noi, dic biét 1a trong cic hé thong mang cua cac nha
cung cap dich vu véi mo hinh quan 1y tap trung thi viéc sot dung SNMP

dudng nhu 13 bit budc.

Giao thirc SNMP duoc thiét ké dé cung cip mot phuong thirc don gian dé
quan 1y tap trung mang TCP/IP. Néu mubn quan 1y cac thiét bi tir 1 vi tri tap
trung, giao thitc SNMP s€ van chuyén dir liéu tur client (thiét bi ma dang
giam sat) dén server noi ma dit liéu duoc luu trong log file nham phén tich
dé dang hon. Cac phan mém tng dung dua trén giao thitc SNMP nhu: MOM

cua Microsft va HP Openview vv...

I.1. Mét s6 van dé co’ ban vé SNMP
Ban chat cia SNMP 1a tap hop mot sd 1énh don gian va cac thong tin ma
1énh can thu thap dé giup ngudi quan tri thu thap dir liéu va thay d6i cau

hinh cua cac thiét bi twong thich v6i SNMP.

Vi du, SNMP ¢ thé dung dé kiém tra toc do hay ra 1énh shutdown mot cé)ng
Ethernet, theo doi nhiét d§ cuia switch va canh bao khi né 1€n qué cao....
SNMP c6 thé quan tri rat nhiéu thiét bi, tir phan cing dén phan mém nhu
Web server hay co s¢ dir li¢u, tu thiét bj dat tién nhu router dén mot s6 hub
ré tién, hay cac hé théng Unix, Window, cdc may in, nguén dién... mién la

cac thiét bi d6 hd trg SNMP. Cac thiét bi dugc goi 13 hd tro hay twong thich
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SNMP tic 1a né duoc cai dat mot phan mém dé c6 thé thu thap mot sé thong

tin va tra 101 cac yéu cau cua nguoi quan tri.

I.1.1. Swra d&i va phat trién caa SNMP

Giao thuc Simple Netwok Management Protocol (SNMP) ra doi vao nam
1988 dé dap mg doi hoi cap bach vé mot chuan chung cho quan tri mang
Internet. SNMP cung cip cho nguoi diung mét tap cac 1énh don gian nhat dé

6 thé quan tri dugc cac thiét bi tir xa.

Puoc phat trién tir giao thirc Simple Gateway Monitoring Protocol (SGMP),
SNMP di duoc md rong cho phu hop véi cac yéu cau ciia mot hé thong
quan tri mang da dung. Ban dau, SNMP chi dugc xem nhu 1a mot giai phap
tam thoi cho viéc quan tri cac mang may tinh dya trén nén TCP/IP trong khi

chd doi chuyén han sang mét giao thirc dua trén kién tric mang cua OSI.

Tuy nhién, do su phat trién manh mé cua cac ung dung trén nén TCP/IP,
nhat 1 tir nim 1990, da khién cho TCP/IP tré thanh mot giao thic truy nhép
mang de factor cua thé giéi. Piéu d6 ciing khién cho SNMP trg thanh giao
thirc quan tri mang duoc st dung chinh va khong con bi xem la mdt gidi

phép tam thoi nita [Stallings 96].

Cac hoat dong va quy cach dir liéu cia SNMP duoc chi dinh dua trén cac
tiéu chuan dugc dua ra trong cac bd RFC (Request For Comment) va hién
chung vin dang dugc phat trién. Trong sd cac RFC xay dung nén chuan
SNMP, c¢6 ba bd tiéu chuan quan trong dugc dung lam co s& cho SNMP.
Chung la:

e RFC 1156 - Ciu triic va dinh danh cua céc thong tin quan tri cia
internet trén nén TCP/IP (Structure and Identification of Management
Information for TCP/IP based internets).
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e RFC 1157 - A Simple Network Management Protocol (SNMP).

e RFC 1213 — Co so thong tin quan tri mang cho Internet trén nén
TCP/IP (Management Information Base for Network Management of

TCP/IP-based internets: MIB-II)

Phién ban dau tién cia SNMP (SNMPv1) ra doi nim 1988 duoc quy dinh
trong RFC 1157. O phién ban dau tién nay, tiéu chi cia SNMP dung nhu tén
goi cua nod, do 1a su don gian trong thuc thi [Stallings 96] . D6 1a 1y do chinh
khién cho tinh bao mat trong SNMPv1 rat l6ng 1éo, phu thudoc vao mdt xau
chia sé tuong tuy nhu mat khau & dang thuan van ban goi la “commutitiy
string”. Diéu nay cho phép tat ca cac ung dung SNMP néu biét xau nay co

thé truy cap thong tin quan tri trén thiét bi.

Mic du chuan SNMPv1 di thudc vé qué khtr (historical standard) nhung

hién nay n6 van 1a phién ban ma rat nhiéu cac nha san xuat ho tro.

Phién ban tiép theo ctia SNMP 1a SNMPv2 hay SNMPv2c. Puoc quy dinh
trong RFC 3416, RFC 3417 va RFC 3418, SNMPv2 thém cac khudén dang

dir liéu, cac MIB va PDU mdi, lam tang kha nang cho giao thire.

Tuy nhién hai phién ban dau tién nay cia SNMP vén thiéu cic tinh ning bao
mét, xac thuc can thiét nén van c6 thé dé dang bi khai thac [Stallings 96] .
SNMPv3 1a phién ban cubi cing, chu yéu ting cuong bao mat trong quan trj
mang [Stallings 98] . Phién ban nay hd tro giao thirc x4c thuc manh va kénh
giao tiép duoc ma hoa gitta cac thyc thé dugce quan tri. Nam 2002, phién ban
nay dugc chuyén tir ban thao sang thanh chudn, bao gdm cic RFC 3410,
RFC 3411, RFC 3412, RFC 3413, RFC 3414, RFC 3415, RFC 3416, RFC
3417, RFC 3418, va RFC 2576. Vi SNMPv3 1a chuan méi dugc cong bd, do

vy chi c6 mot sé hang 16n nhu Cisco médi hd tro SNMPv3. Tuy nhién voi
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nhu cau ngady cang cao cia bdo mat trong quan tri mang, s€ cd thém ngay

cang nhiéu cac hing hd tro SNMPv3 trong cac san pham ctia minh.

I1.1.2. Mé6 hinh SNMP

Chuan SNMP dua ra mot md hinh co sé cho cac dinh nghia dir liéu thong

quan tri va chudn cho céc giao thirc trao doi thong tin do.

Trong kién trac cia SNMP c6 hai loai thuyc thé 1a manager va agent.
Manager 1a server chay mot phan mém c6 kha ning diéu khién cac cong viée
quan tri cho mot mang. Manager thuong dugc goi 1a tram quan tri - Network
Management Station (NMS). Trong m{t mang, tram quan tri chiu trach
nhiém tham do (polling) va nhén céac trap tir agent. Tham do 1a hanh dong
truy vin mot agent (router, switch, server Unix...) yéu cau mot sb thong tin.
Céc thong tin ndy duoc tram quan tri luu trit, phan tich va hién thi. Trap cho
phép agent thong bao cho tram quan tri néu cé diéu gi d6 vuot khoi pham vi
cho phép xay ra. Khi nhin duoc trap, tuy theo thong tin ma trap cung cép,
tram quan tri s€ thuc hi€én mot sb thao tac di duoc ciu hinh tir trude. Chrflng
han, néu dudng T1 két ndi ra Internet c6 su sd, ngay lap tirc router gui trap
cho tram quan tri, khi d6 tram quan tri co thé thuc hién hanh dong nhu thong

bao lai cho nguoi quan tri.

Thuc thé thi hai 1a agent, 1a mot ph?in mém nhé chay trén thiét bi duoc quan
tr1 [SnmpFAQ]. N6 ¢6 thé 1a mot chuong trinh ddc 1ap nhu mot tién trinh
daemon trong Unix, c¢6 thé 1a thanh phan tich hop bén trong hé diéu hanh
nhu 10S cia router Cisco hay 1a hé diéu hanh cap thap diéu khién UPS.
Agent cung cap thong tin vé rat nhiéu hoat dong cua thiét bi. Vi du, agent
trong router co thé theo ddi trang thai up/down cua céc interface. Tram quan
trj c6 thé truy van trang thai cua céc interface ndy va thirc hién cac hanh

dong tuong tng néu interface down. Hodc 1a néu agent duoc cau hinh dé co
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kha ndng nhan biét mdt so su kién xau, agent c6 thé gui trap dén tram quan
tri, noi ma cac tac vy tuong ung sé dugc thuc hi¢n. Mot vai thiét bi. Hinh

I1.1 minh hoa mbi quan h¢ gitra tram quan tri va agent.

gat-request, gat-nexi-requasl, set-requeast

gel-response

trap

SNMP Manager

Hinh II.1 Méi quan hé giira manager va agent

Chu ¥ 13 trap va tham do c6 thé xay ra dong thoi. Khong co han ché gi vé
thoi diém tram quan tri c6 thé tham do agent va thoi diém agent gui trap
M6 hinh SNMP cua mot hé thong quan tri mang bao gom bd thanh phan
trong yéu (cac thanh phan nay dugc moé ta & Hinh I11.2):

e Tram quan tri;

e Thuc thé bi quan tri (node hay Network Element - NE)

e (o s0 thong tin quan tri

e giao thuc quan tri.
Viéc quan tri mang dugc thuc hién bdi cac tram may tinh quan tri. Cac may
tinh nay su dung cac phén mém quan tri c6 nhiém vu quan ly mét phén hoac
toan b cAu hinh ctia mang theo yéu cau ctia cac tmg dung quan tri hodc cic
nha quan tri mang. Cac phan mém nay c6 thé c6 giao dién dd hoc cho phép
cac nha quan tri theo doi trang thai ciia mang va thuc hién cac thao tac can
thiét khi c6 yéu cau.
Cac “diém” quan tri (NE) c6 thé 1a cac tram lam viéc, cac thiét bi dinh

tuyén, cau hodc chuyén mach hoidc 13 bat ky mot thiét bi ndo c6 kha ning
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trao doi dir liéu vé trang thai ctia minh vé6i thé gidi bén ngoai. Pé co thé thuc
hién duoc cac chirc nang “bi quan 1y, cac NE phai c6 dugc cac tinh ndng co
ban ciia mot SNMP agent, thuc chit d6 1a mot modul phén mém cé chirc
nang luwu trit va cdp nhat cic thong tin quan tri cta thiét bi ciing nhu ¢ kha

nang giri cac thong tin d6 dén cho tram quan tri khi duoc yéu cau.

CAu trac ciia cac thong tin duoc xac dinh boi thanh phan Co so thong tin
quan tri (Management Information Base - MIB).

Mdi mot hé théng trén mang duy tri mot MIB phan anh cac trang thai cua

cac tai nguyén can quan tri trong hé théng do.

Management
Station SNMP protocol

Management
Appliac%tions

Bridge

Hinh 11.2 Cac thanh phan co’ ban cia SNMP
Viée trao d6i dit lidu gitta Manager va Agent dugc thuc hi¢n trén giao thuc
SNMP [ietf]. Giao thirc nay cho phép céac thuc thé quan tri giri cac dén Agent
cac truy van vé trang thai cac tai nguyén (con goi 1a cac dbi tugng). Cac ddi
turgng nay dugc dinh nghia trong MIB cua cac agent va c6 thé dugc thay d6i

khi c6 yéu cau. SNMP cung cap ba tac vu co ban nhu sau:
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e Get: Tram quan ly y€u cau nhan gia tri cia mgt hoac nhi¢u doi tuong

quan ly (MO) tir tram bi quan 1y;

e Set: Tram quan 1y yéu cdu thay d6i gia trj cia mot hodc nhiéu d6i
tugng quan ly (MO) tai tram bi quén ly;

e Trap: Tram bi quan 1y giri thong tin vé trang thai ciia mot ddi tuong
quan 1y khi c6 mot bién ¢6 da dugc dinh nghia trude xay ra

Theo quy dinh cia giao thirc SNMP, Get bao gém 2 tac vu GetRequest va

GetNextRequest, trong do:

e GetRequest: 14y gi tri cia mot hodc nhiéu bién

e GetNextRequest: 13y gia tri ciia bién ké tiép
Tu phién ban SNMP v2, c6 thém mot tuy chon nita dugc dua vao, do 1a
GetBulkRequest. Cau 1énh nay duoc stru dung chinh dé 14y mét lugng 16n dir
li¢u dang ma tran

Bén canh d6, SNMP con dinh nghia céac tac vu khac nhu:

o GetResponse: tra vé gia tri cua mot hodc nhiéu bién sau khi phat 1énh
GetRequest hodc GetNextRequest, hoac SetRequest.

o [InformRequest: Cho phép cac tram quan tri guri thong tin dang trap
dén céc tram quan 1y khac (tir SNMP v2)

Trong mang TCP/IP, SNMP 1a mét giao thtrc hoat dong ¢ tang tmg dung va
sir dung giao thirc UDP. Do d6, SNMP 1a mot giao thirc phi két ndi, tirc 1a
giita manager va agent khong c6 sy duy tri két ndi trong sudt qué trinh trao

doi dir lidu.
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Hinh II.3 1a mot minh hoa cua giao thuc SNMP va cic tng dung SNMP
trong kién trac mang, trong d6, network-dependent protocols c6 thé 1a

Ethemet, FDDI hay X.25, vv...

SNMP Management Station SNMP Managed Device
SEE ( Managed resources )
Management application) L _ _ _ _ _ _
S -'(SNMP managed nbjec@
7 Applmah&n :
% - | 8 managesobjects | G AT A - &
AR ¥ " |irRTELE
=
gl g| gl o gle| g & o
ClE|lc| 2= SlE[z| 2] e
Sl2(&3]&|"7 38817
yor ¥ | | .
SNMP Manager ot T i S - SNMP agent
SNMP messages
UDP ubpP
|
Network-dependent protocols Nawoe-ORpEnoent prowiools

network or

Hinh 1.3 SNMP trong mé hinh mang

I.1.3. Cdng dich vu va dich vu truyén tai phi h6i dap

SNMP dugc thiét ké dé dir dung trén cac dich vu phi két ndi [SnmpFAQ].
Nguyén nhan dan dén quyét dinh nay 1a do SNMP dugc thiét ké dé co thé
duy tri dugc lién lac trong cac truong hop xuét hién 15i thiét bi hoac 13i
mang.

Néu SNMP sir dung cac loai dich vu hudng két ndi (connection-oriented),
viéc mat két n6i s& giam hiéu ning trao doi dir liéu cia SNMP. Chinh vi 1y
do d6, SNMP sir dung giao thirc UDP (User Datagram Protocol) trong kién
trac TCP/IP. Trong m6 hinh OSI, SNMP ciing c6 dugc hd trg boi dich vu

truyén van phi két ndi (Comectioless Transport Service). Cac phan doan
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UDP duoc truyén di trong cac géi tin IP. UDP header c6 bao gdm ca dia chi
nguén va dia chi dich, cho phép cac thuc thé SNMP dinh danh dia chi cua
nhau. CAc thuc thé SNMP tiép nhan cic géi tin dén trén cong UDP 116
ngoai trr cac goi tin TRAP. Tram quan ly “nghe” cdc gobi tin TRAP trén
cong 162.

Trong moi truong SNPM, cac goi tin khong nén c6 do dai vugt qua 484 byte
[ietf]. Tuy nhién, cac thuc thé van nén chép nhan cac goéi dir liéu 16n hon néu
nhu hé théng cho phép.SNMP sir dung User Datagram Protocol (UDP) lam
giao thirc & ting giao van dé truyén dit liéu giira manager va agent vi rat

nhiéu 1y do. Tht nhat vi UDP 1a giao thirc don gian, khong lién két nén :

e Goi tin o kich thudc header nho, thich hop véi truyén thong tin quan

tri;
e Khong tn thoi gian va cong sirc dé thiét 1ap, duy tri va ngit lién két;
e Khong tén bang théng ciia mang;

e Nhiéu thiét bi duoc quan tri co tai nguyén CPU, by nhd rat han ché,

nén chi c6 thé cai dat UDP lam giao thirc ¢ ting giao van.

Ngoai ra, UDP khong doi hoi tin cdy. SNMP dugc thiét ké dé thong bao khi
c6 11 xay ra vi néu mang khong bao gid 15i thi ta cling khong can thiét phai
giam sat. S& 1a mot ¥ tudng toi trong trudng hop mang xdy ra tac nghén hay
bi 151, ta lai cb ging truyén di truyén lai ¢ dam bao tinh tin cdy nhu cta
TCP. Piéu nay chi lam cho mang cang tic nghén hon.

Tuy nhién khong tin cdy ciing 1a mot vin dé ctia UDP. Diéu nay doi hoi cac
mg dung SNMP phai xir Iy trudng hop goi tin bi mat va truyén lai néu can.
Cong viéc nay thuong dugc thuc hién mét cac don gidn véi timeout. Tram

quan trj giri mot goi tin yéu cau t6i agent va chd doi tra 101 trong mot khoang
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thot gian duoc thiét 1ap trudc goi 1a timeout. Néu sau thoi gian timeout, tram
quan tri khong nhan dugc géi tin tra 10i tir agent, nd c6 thé gia st rang goi
tin ndy bi mat va truyén lai yéu cau néu can. S6 lan truyén lai ciing c thé
duoc cu hinh trudc. Ta c6 thé thay rang khong tin cdy khong phai 1a van dé
thuc sy cia UDP. Trong trudong hop toi nhat tram quan tri giri di mot yéu
cau va khong bao gio nhan dugce tra 1oi. Tuong tu voi trap, néu agent gui di
mot trap va né khéng dén noi nhan, tram quan trj cling khong c6 cach nao
biét duogc trap di dugc giri di hay chua va agent ciing khong thé biét dugc
trap c6 dén dich hay khong. Do vay tham chi agent ciing khong can truyén

lai trap.

SNMP sir dung cong UDP 161 dé truyén va nhan yéu cau va cong 162 dé
nhan trap tu thiét bi duoc quan tri. Cac céng nay la mac dinh, cac san phém
SNMP thuong cho phép ngudi sir dung thay doi cong vi 1y do an ninh. Vi du
cong nhan trap cia manager c6 thé d6i thanh 1999, khi d6 agent ciing phai

duoc cdu hinh dé g trap dén ding cong nay.

.1.4. SNMP community

SNMP sir dung khai niém community 1a mot xau dung chung dé thiét 1ap
moi quan hé tin cdy gitta manager va agent. C6 ba loai community 12 : read-
only, read-write va trap. Nhu tén goi da chi ra, ba community nay cho phép
gi61 han thuc hi¢n ba cong viéc. Read-only chi cho phép doc ma khong dugc
thay d6i ndi dung, chang han ta c6 thé doc sd luong géi tin truyén qua mot
cong cua router nhung khéng dugc phép thay doi gia tri nay. Read-write cho
phép doc va thay doi gia tri, do vay c6 thé doc gia tri mot bién dém, thiét lap
lai gia tri nay, tham chi thay ddi bién trang thai ciia mot interface hay thay
d6i cac cau hinh cia router.... Community trap cho phép manager nhan trap

tur agent.
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Vé ban chat community chinh 1a mét khau, ca manager va agent déu sir dung
ba xau giéng nhau dé dat tén cho 3 loai community nay. Hau hét cac hing
déu sur dung xau mac dinh 1a public cho community read-only, private cho
community read-write. Theo gia tri mac dinh nay, khi manager mudn doc
gia trj ciia mot bién, manager trinh x4u public trong géi tin yéu cu. Agent s&
kiém tra x4u public va xac dinh 13 tring véi community read-only, nhu vay
manager c6 community cho phép doc gid tri. Tuy nhién agent con phai thuc
hién x4c thuc manager va xét dén kha ning cho phép truy cap dya trén MIB
ciia bién mdi quyét dinh 1a manager co thé doc gia tri cua bién d6 hay
khong. Vi community c6 ban chit 12 mat khau nén can thay doi gia tri mac
dinh. Khi cdu hinh SNMP agent, ta phai cdu hinh dia chi noi nhan trap.
Thém vao do, vi SNMP community duoc guri di dudi dang thuan vin ban, ta
nén cdu hinh agent giri trap authentication-failure khi ai d6 c¢b gang truy van

thiét bi vi mét community khong chinh x4c.

Do st dung community nhu 14 mat khau nén SNMPv1 1 giao thuc rat yéu
vé bao mat. Cac goi tin duoc gui di dudi dang thuan van ban nén khong

chéng d& dugc kiéu tin cong bang cach nghe 1én — sniffer.

SNMPv2 cb gang giai quyét van dé nay dua trén cac cach tiét can chat ché
hon. Mot phién ban goi 1a SNMPv2 party-based tiép can theo hudng: tuy
ting yéu cau vé xac thuc va tinh mat ma c6 thé st dung cac kénh khac nhau
dé trao d6i thong tin. Hinh 2.3. minh hoa 3 kénh vdi cac yéu ciu vé bao mat
khac nhau bang cach thay thé community (chia sé dung chung giita tat ca
cac bén tham gia) bang party (chia thanh nhiéu nhém, mdi nhém trao doi
theo cach thirc riéng). Kénh thir nhat sir dung dé truyén sb liéu khong quan
trong gilta A va B, do vy str dung cip Party 1.A va Party 1.B c6 tinh chét

mo - open. Kénh thtr hai dé doc va thay dbi ciu hinh thong thuong, yéu cau
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¢ xac thuc nén sir dung cip Party 2.A va Party 2.B ¢6 tinh chét xac thuc —
authenticated. Kénh thir ba truyén cdu hinh rit quan trong, yéu cau phai bao
mat nén st dung cdp Party 3.A va Party 3.B c6 tinh mat. Tuy nhién, véi
nhiéu nd lyc dé ting cudng bao mat trong SNMP di dan téi ba phién ban
khong tuong thich véi nhau la: SNMPv2p hay SNMPv2 party-based,
SNMPv2u hay SNMPv2 user-based va SNMPv2*. Cac phién ban nay da
thét bai trong viéc tim duogc st hd trg clia cac nha san XUt va dung lai ¢ ban
thao, rdi chuyén sang qua kht. Cudi cing, mot su thoa hiép duoc thuc hién
va két qua 1a chuan SNMPv2¢ hay SNMP community-string-based. Pay 1a
mot budc tut lui khi quay lai st dung community nhu SNMPv1, tuy nhién
chuan nay lai dugc hd trg cua IETF ciing nhu cach nha san XUAL. Trong tai
li¢u nay, khi noi dén SNMPv2 13 4am chi SNMPv2c. Van dé vé bao mat chi
duogc giai quyét triét dé chi khi xuat hién phién ban SNMPv3.

SMNPv3 ra doi chi yéu dé giai quyét van dé birc xtic vé bao mat trong hai
phién ban trude [Stallings 98]. Phién ban nay khong co su thay ddi vé giao
thirc, khong c6 thém PDU méi, chi c6 mot vai quy chuan mdi, khai niém va
thudt ngit mdi, ciing khéng nim ngodi viéc lam ting tinh chinh xac
[Stallings 98]. Thay ddi quan trong nhat trong SNMPv3 nay 1a st dung khai
niém SNMP entity thay cho c4 manager va agent. M&i SNMP entity gdm
mot SNMP engine va mdt hodc nhiéu SNMP application. Su thay doi vé
khai niém nay quan trong & chd thay doi vé kién tric, tich biét hai phan cia
hé théng SNMP, gitip cho viéc thuc hién cac chinh sach bao mat. Piém quan

trong la SNMPv3 van tuong thich ngugc véi cac phién ban trudc.
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Il.2. Cau tric théng tin quan tri (SMI) va co’ sé théng tin quan tri
(MIB)

Pé manager va agent c6 thé trao d6i thong tin cho nhau thi gitra manager va

agent phai c6 dinh nghia vé khuon dang dit liéu trao d6i chung.

Cau trac thong tin quan tri (Structure of Management Information-SMI)
dugc dinh nghia trong RFC 1155 x4c dinh phuong phap co ban dé dinh danh
cac d6i tuong duoc quan tri va hanh vi ctia chung [perkins]. Agent s hitu
danh sach cac d6i tuong no giam sat. Cac dbi tugng nay co thé 1a trang thai
hoat dong (up/down/testing) ctia mdt interface cia router, sd goi tin
truyén/nhan cua interface... Danh sach ndy ciing cung cp thong tin ma tram

quan tri co thé sur dung dé xac dinh trang thai cia thiét bi chtra agent.

Luu ¥ 1a SMI chi 1a ct phap dé dinh nghia cac dbi tuong duoc quan tri, con
cac doi tuong dugc quan tri dinh nghia bﬁng SMI goi la Co s¢ thong tin
quan tri (Management Information Base-MIB. MIB c¢6 thé dugc coi 14 co s
dir lidu vé cac dbi twong dugc quan tri ma agent giam sat. Tat ca trang thai
hay thong tin théng ké c6 thé truy nhap boi tram quan tri déu dugc dinh

nghia trong MIB.

Phién ban dau tién cia SNMP dua ra MIB-I dinh nghia trong RFC 1066,
Phién ban tiép theo (MIB II) dugc dua ra vao nam 1991 (RFC 1213 ) cing
v6i SNMPv2 bo sung thém danh sach cic cac thong tin co ban, bat budc
phai c6 ddi va da duoc chuan hoa trén moi thiét bi twong thich SNMP.

MIB dugc ciu trac dang hinh cay [perkins]. Trong cu triic ndy, tit ca cic
bién SNMP hay cac ddi tuong dugc mo ta dudi dang canh va ld va dugc dat
tén theo kiéu OBJECT IDENTIFIER (OID) ciia ASN.1. Céac dbi tugng quan
1y duoc tap hop lai thanh cac nhom lién hé logic véi nhau tinh tir goc (root).

Tir diém root, ta s& co cac canh tiép theo & mirc 1: iso (1), ccitt (0) and joint-
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iso-ccitt (2), trong d06, iso nhanh theo quy dinh cta to chtc International
Organization for Standardization, ccitt 1a ciia Intemational Telegraph and
Telephone Consultative Cornmittee, va joint-iso-ccitt gianh cho cac quy

dinh dugc quan 1y béi ca hai to chic ISO va CCITT [ietf].

Mot agent ¢ thé cai dat nhiéu MIB, nhung tat ca cic agent déu phai cai dat
mot MIB dic biét goi 1a MIB-II (RFC 1213). Chuan nay dinh nghia nhiing
rat nhiéu thong tin chung vé hé théng (vitri cia thiét bi, nguoi lién hé...), vé
sO liéu thong ké cua interface ( toc do, MTU, lugng octet giri, luong octet
nhan...). Muc dich ctia MIB-II 14 cung cap cac thong tin quan tri chung vé
TCP/IP. MIB-I 1a phién ban dau tién nhung tir khi MIB-II phat trién no, né
d3 khong con duogc st dung nita. Dé c6 thé giam sat duoc nhitng van dé cu
thé lién quan dén cic cong nghé mang khac nhau, cc tinh ning dic biét cua
cac hang khac nhau thi agent va manager phai dugc cai dat cac MIB tuong
ung. Chéng han, mot s6 ban thao va dé nghi duoc dua ra dé quan tri cac

cong ngh¢ nhu Frame Relay, ATM, FDDI va cac dich vu nhu email, DNS

e ATM MIB (RFC 2515)

e Frame Relay DTE Interface Type MIB (RFC 2115)
e BGP Version 4 MIB (RFC 1657)

e RDBMS MIB (RFC 1697)

e RADIUS Authentication Server MIB (RFC 2619)
e Mail Monitoring MIB (RFC 2789)

e DNS Server MIB (RFC 1611)
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Ngoai ra, mot diém rat mo nira cia SNMP 1a céc hing san suat va ca nhan
déu co thé dinh nghia cac MIB cho riéng minh. Vi dy, mot agent trong mot
router dugc cai dat MIB-II (bét budc) va cac MIB cho cac loai interface ma
n6 c¢6 (nhu RFC 2515 cho ATM va RFC 2115 cho Frame Relay). Ngoai ra,
router ndy con c6 thém mot sb chirc ning méi rat hiru ich trong quan trj ma
chita duoc dé cap dén trong cac MIB chuan nao, do vay nha san xuét dinh
nghia MIB cua riéng minh, cai dat cac doi tuong dugc quan tri cho cac chire
nang moi nay. Co rat nhiéu cac lai MIB, nhung moi agent chi dugc hd tro
mét s6 MIB, do vay O tram quan tri ta cling chi can cai dit cac MIB can

thiét.

I1.2.1. Nhém hé théng trong MIB I

Thong tin trong nhém hé théng cé ¥ nghia rat quan trong trong qua tri mang.
Nhu d3 mé ta trong RFC 1213, nhom hé thong dua ra cic thong tin vé hé
thdng quan tri. Nhom nay bao gom bay ddi twong (xem Hinh I1.4 NhomCéu
trac ciia MIB). Néu khong dugc cdu hinh dé chua céc thong tin nay thi agnt

s& trd v€ gia tri dg dai bang 0.
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| |
ceitt (0) iso (1) joint-iso-ceitt (2)
I
org (3)
I
dod (6)

f

internet (1)

directory (1) mgmt (2) experimental (3) private (4) security (5) snmp v2 (6)
mib-2 (1) enterprises (1)
system | | interface at ip icmp tcp udp egp cmot trans- snmp
mission
1 2 3 4 5 6 7 8 9 10 11

Hinh 1.4 NhdmCau tric cta MIB

Bang II-1 Khuén dang mét sé déi twong

DPéi twong Khuén dang Truy M6 ta
nhap

SysDescr Displaystring RO Tén, phién ban cla hé thong

(size 0 ... 255)
SysObjectiD OBJECT RO Tén nha san xuét, hodc dinh danh cGa nha quan tri

IDENTIFIER phan doan mang
sysUpTime TimeTicks RO Théi gian tinh tir khi phan quan tri mang duoc khéi
doéng

syscontact Displaystring  RW Théng tin v& ngwdi quan tri thiét bi

(size 0 ... 255)
SysName Displaystring RW Tén cla ngwoi quan tri

(size 0 ... 255)
SysLocation Displaystring RW Vi tri, noi dat thiét bi

(size (0 ... 255)
SysServices INTEGER RO M6 ta cac dich vu ma thiét bi cung cép

(0...127)

* RW - doc/Ghi (Read & Write) RO — Chi doc (Read Only)
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I.2.2. Nhém cac té chirc trong MIB-II

Trong hinh trén, ching ta thiy nhom cac d6i twong “t6 chirc” - enterprise
duoc xép & dudi nhanh “Private”. Nhom Enterrprise dugc st dung dé cho
phép cac to chirc (nha san xuat) cung cac cac hé thong mang c6 thé dang ky
cho cac san pham cta minh va céng bd dé cac nha quan tri mang c6 thé sir

dung ching trong t6 chirc mang ctia minh.

Céc canh ¢ trong nhom enterrprise dugc sir dung cho cac to chirc dang ky

cac OID theo muc dich riéng cta to chirc do.

Nhiéu t6 chirc da tu tao lap cho riéng minh mot MIB nhu 1a Proteion, IBM,

CMU, Cisco vv...

Bang Il-2 Tén cua cac té chirc va OID

Tén cuia to chic OID

Du phong 1.3.6.1.4.1.0
Proteon 1.3.6.14.1.1
Cisco 1.3.6.1.4.1.9
NSC 1.3.6.1.4.1.10
Novell 1.3.6.1.4.1 23

Sun Microsystems ~ 1.3.6.1.4.1.42

Mdi mét MIB ciia cac to chuc cling dugc dinh nghia theo chuan SMI va
ASN.1. Vi du: file dinh dang CISCO-SMI.my cua hang Cisco System Inc co

dang nhu sau:

ciscoProducts OBJECT IDENTIFIER ::= { cisco 1 )
-- OBJECT-IDENTIY
Status: mandatory
Descr:
ciscoProducts is the root OBJECT IDENTIFIER from which sysObjectID
values are assigned.
Actual values are defined in CISCO-PRODUCTS-MIB.

local OBJECT IDENTIFIER ::= { cisco 2 )
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-- OBJECT-IDENTITY
Status: mandatory
Descr:
Subtree beneath which pre-10.2 MIBS were built.

1.2.3. Nhém giao dién (interface trong MIB-II)

Céc thong tin quan trong dugc chua trong nhom giao di¢n (interface) nhu la
sb lvong céc giao dién vat ly, kiéu, loai giao dién dugc lép dat trong thiét bi
cling nhu s6 luong cac giao dién dang hoat dong (up) ciing nhu s6 lugng cac
giao dién dang tat (down).

Hinh II-1 minh hoa cay OID bén dudi nhom giao dién va cac nhanh, 14 bén
dudi

Bang II-3 Mét sé dinh nghia cta cac OID

Doi tuong khuéng dang  truy nhdp Mo ta

I[fNumber INTEGER RO S6 lwong cac giao dién mang

IfTable sequence of NA Danh sach cac diém vao cia giao dién
ifEntry

Iflndex SEQUENCE NA diém vao cua mot giao di¢n c6 chira céac dbi

tuong la cac giao dién 16p dudi

[fOutOctets  Counter RO Tong sb octes di dugc chuyén qua giao
dién, ké ca cac ky tu khung
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interfaces {2)
1 imable (7) |

]

HDescr (2]

ifType (3)

!

ifSpead [5)
iPhysAddress ()
HAdminSats (7}

#OperStat= (8)

Bt

ilLastChangs {9)
iinCitets (10)
UcastPhts (11}

=
3

ilnMUczs1Fke (12)

iinDiscasds {13)

ilinErmaes {14}

ﬁ

MinlirkrownProtes (15) |

|

ifCutOciets (16)
it LicastPits (17)
AouthLUcasPkes (18
iCutDizcands (19)
iCAEFrsrs [200)
CwadLen (21)

ific (22}

)

Hinh 11-1 C4u tric nhém cac giao dién trong MIB-II

11.3. Bac ta SNMP

Theo RFC 1157, giao thirc quan tri mang duoc dinh nghia 1a mot giao tiép
tang tng dung, thong qua d6 dé theo doi hodc thay ddi cac bién (d6i twong
diéu khién) trong MIB cua cac Agent.

SNMP cung cap 03 tac vu co ban la: GET, SET va TRAP, thong qua do, cac
thiét bi quan 1y mang c6 thé yau cau nhan, thay ddi cac cai cac gia tri diéu
khién ctia Agent ciing nhu dugc thong bao vé cac sy kién bat thuong xay ra

tai thiét bi diéu khién.
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I.3.1. Khuén dang cua SNMP

Trong khuon kho cua SNMP, lién lac gilta cac thuc thé duoc thuc hién thong
qua viéc trao d6i cac thong diép SNMP duoc biéu dién dudi dang cac goi tin
UDP trén nguyén tic ma hoa co ban ctia ASN.1. Cac thong diép mang theo
minh thong tin vé phién ban SNMP hién dang st dung, community name
dugc st dung dé “xac thuc” va mot trong nam kiéu dit liéu
(GetRequestPDU, GetNextRequestPDU, SetRequestPDU,
GetResponsePDU, TrapPDU)

(1) SNMP message:

| Version | Community | SNMP PDU

(2) GetRequest PDU, GetNextRequest PDU, va SetRequest PDU:

| PDUtype | RequestID |0 |0 | variable-bindings
(3) GetResponse PDU:

| PDUtype | RequestID | ErrorStatus | Errorindex | variable-bindings
(4) Trap PDU

| PDUtype | Enterprise | AgentAddr | GenericTrap | specific Trap | time stamp | Variable-bindings |

Bang lI-4 M6 ta cac trwong cua SNMP

Tén Mo ta
Community  DPugc st dung nhu 1a mdt dang mat khau dé xac thuc cac g6i tin SNMP.
tr khoa “public” thuong dugce st dung mac dinh
ErrorStatus  Gid tri nguyén duoc str dung dé thong bao vé trang thai 161 xuat hién khi
xtr Iy mot yéu cau. Céc gia tri c6 thé 1a:
e noError (0)
tooBig (1)
noSuchName (2)
badValue (3)
readOnly (4)
e genEn(5)
Errorlndex  Gia tri dugc str dung khi ErrorStatus khac khong dé mo ta bd sung cac
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thong tin vé 16i
GenericTrap Gia tri nguyén mo ta su kién xdy ra ¢ thiét bi. Chung c6 thé la:

ColdStart(0);
WarmStart(1)
LinkDown(2)
LinkUp(3);
AuthenticationFailure(4)
EgpNeighborLoss(5)
EnterpriseSpecific(6)

SpecificTrap Su kién xay ra khong nam trong quy dinh ctia nha san xuét

1.3.2. Cac Iénh SNMP va trinh tw thwc hién
Nhu chung ta da biét, SNMP c6 5 1énh co ban 1a: Get, Get-Next, Get-

Response, Set va Trap. Tuong ung voi nam I¢nh do 1a nam goi tin:

GetRequestPDU, GetNexRequestPDU, GetResponsePDU, SetRequestPDU

va TrapPDU.

Khuon dang cua ching nhu d3 duoc mo ta trong phan trude. Phuong thirc

van hanh cua chung dugc mo ta ¢ hinh sau:

35/116



Ludn vén thac sy Xir Iy thong tin va truyén thong

Managament station Managed device

i |

{a) Cret command

sanagement station 4 Managed device
-]

G

(h) Get-MNext command

Mansgement station Managed device

[ [ —
| -_-_-_“_-_'_'_'_'—-—-—-.. -

{g) Ged-Fesponss commarnd

Managemant station Managed devics

(d} Trap command

Hinh I1.5 Chu trinh SNMP

1.3.3. Kién trac quan tri mang

Hinh II.2 dua ra mot mo hinh don gian trong quan 1y mang noi bd. Tham gia

vao mé hinh d6 chi ¢6 hai thuc thé don gian 1a Tram quan 1y va thiét bi duoc

quan 1y (Agent). T4t nhién 13 ca hai thuc thé déu phai dung giao thirc quan

tri mang dé lién lac voi nhau (SNMP) va thong tin can gui 1a cac gid tri caa
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cac bién trong MIB. Sy thang thé ctia m6 hinh tinh toan phén tan di kéo theo
phong trao phan tan hoa viéc quan tri mang [Mazumdar]. Mot hé thng quan
tri mang phan tan thong thudng s& c6 mot s6 tram lam viéc tuong tac voi
nhau thong qua lién mang, trong do, cac tram lam vi¢c nay s€ dong vai tro
quan tri mang cia phan doan mang do, hodc cia don vi (thuc thé) do. Trong
mo hinh ndy, chiing ta ta ciing s& thdy c6 mot tram quan tri chinh 1am nhiém
vu tuong tac véi tram quan tri dia phuong va trach nhiém quan tri chinh s€
dugc giao cho cic tram quan tri dia phuong nay. Tuy theo cdu hinh va yéu
cau cu thé ma Tram quan 1y trung tdm c6 thé 1am viéc truc tiép voi cac

Agent & mirc thip hon.

Management
Server

Network

L e e o e e = =

Hinh 11.6 Kién tric quan tri hé théng phan tan théng thwong
I.3.4. Nhirng han ché cia SNMP
SNMP duoc thiét ké theo huong don gidn hoda céc tdc vu nén cd mat sb cac
diém han ché:
e Chi c6 mot goi thong tin dbi véi timg yéu cau, khong pht hop voi cac

mang phirc tap, ¢ nhiéu sit liéu can phai kiém tra [Stallings 96]
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e SNMP la giao thirc phi hdi dap, nghia 14 agent khong thé chic chéan 14
cac goi tin trap do minh gui di dén duoc dich. Bon trong nim thong
diép ctia SNMP 1a cac nghi thirc hdi-dap don gian (may tram gui yéu
cau, may agent phan hdi két qua) nén SNMP sir dung giao thirc UDP.
Piéu nay nghia 12 mot yéu ciu tir may tram c6 thé khoéng dén duogc
may agent va hoi dap tir may agent c6 thé khong tra vé cho may tram.
Vi vay may tram can cai dat thoi gian hét han (timeout) va co ché phat

lai [Stallings 96].

e Tinh bdo mat kém, té€n cong dong (community) dugc st dung nhu la
mat khau dé xac thuc cac thong diép SNMP [Stallings 98]. Quan ly
mang dua trén SNMP c6 muc bao mat thap. Vi dit liéu khong ma hoa
va khong co thiét 1ap cu thé dé ngung bat ky truy nhap mang trai phép
nao khi tén community name va dia chi IP bj sir dung dé gui yéu cau
gia mao t6i agent. Do d6, SNMP phu hop v6i mé hinh quan tric hon
1a v6i md hinh dicu khién.

e Chi ¢ cic ciu dir liéu don gian. Khong phu hop véi cac yéu cau vé

gia tri hay kiéu cua d6i tuong
e Khong hd trg giao tiép tir tram quan 1y dén tram quan 1y
e Khong ho trg cac 1énh thyc thi tic thoi.

e Quan Iy mang dua trén SNMP ¢6 muc kha chuyén thap giita cac kién
tric khac nhau. Vi ciu trac thong tin quan Iy cia SNMP chi hd tro
gidi han céc kiéu dir lidu.

e Khong than thién.

Nhiéu nhuoce diém nay d3 duoc khic phuc hodc giai quyét trong cac phién

ban tiép theo ctia SNMP (version 2, 3)
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Chwong IlIl.Quan tri mang trén web vé&i CGl
va CORBA

lll.1. Chuan CGI

CGI 1a viét tat cua tir tiéng anh Common Gateway Interface. CGI 13 mot
giao dién chuin cho phép trao doi théng tin giita phan mém Web Server véi

cac chuong trinh (ing dung) bén ngoai [Weinman].

Nguyén thuy, Web server chi 1a mot phan mém xir 1y cac yéu cau http don
thudn nhan dugc va tra vé cac trang html v6i cac ndi dung tinh. Do sy phat
trién cia mang va nhu cau tuong tic cao cua ngudi sit dung dbi voi cac
ngudn thong tin trén web, thong tin co tinh chat “dong” nhu truy van co s&

dir lidu...

.1.1. CGI - swmé& rong cua HTTP

Chuin CGI di duogc dua ra va mo ta bai cc tac gia chinh ctia HTTP server:
Tony Sander, Ari Luotonen, George Phillips va John Franks. Ban dau dich
vu ctia cac HTTP server kha bi giéi han va chung chi c6 thé tra vé cho cac
tinh duyét web cac tai lieu HTML cb dinh (tinh). Bé dap mg cac yéu cau
ngay cang ting vé cac tinh ning cia web nhu 14 cung cip cac thong tin cap
nhat (ddng) cho trinh duyét client, cac tac gid néu trén da dua ra mot phuong
phap méi, mo rong cac dich vu va ning luc tir gbc ré cua cac Web server.

D6 chinh 1 chuan CGI [Weinman].

CGI 1a mdt giao dién don gian gianh cho vi¢c chay cdc chuong trinh bén
ngoai (CGI script - cac kich ban CGI) bén dudi nén HTTP server. Khi c6
mot yéu cau cta khach hang dugc giri dén dén Web Server théng qua trinh

duyét Web, Web Server s€ gui to1 CGI gateway. CGI s€ thuc hién cong viéc

39/116



Ludn vén thac sy Xir Iy thong tin va truyén thong

ctia minh va chuyén thong tin vé cho Web Server dudi dang chuan HTML

va Web server s& gui tiép cac thong tin nay vé cho khach hang [Tittel96].
Sau déy 14 tom luge bén budce xtr Iy cua CGI:
e Buéc 1: Xt Iy dit liéu duoc truyén tir Client t6i Server.
e Budc 2: Server s& hudng cac yéu cau ma Client guri t6i dén cac
chuong trinh CGI dé thuc hién.
e Budc 3: Gui lai cac dir liéu va két qua ma chuong trinh CGI thuc hién
trd lai cho Server.

e Budc 4: Server gui lai dit 1i€éu ma nd nhan tr chuong trinh CGI cho

Client.

lll.1.2. Cac dac trwng cua CGl
CGI cho phép ban mé rong cac chuc nang cia Web server, 1a mot phuong
thirc dé cho HTTP server trao d6i thong tin voi chuwong trinh nguoi ding.
Trén quan diém ly thuyét: CGI s& xir 1y dit liéu dua vao thong qua browser
va tra lai thong tin cho nguo1 sir dung [Tittel96].
Trén quan diém thyc hanh: CGI 1a trinh giao dién cho phép ngudi lap trinh
viét chuong trinh thyc hién truyén thong véi Server [CGI201].
e CGI cung céap cach giai quyét van dé mot cach dé dang va don gian.
e Giao thuc CGI duoc dinh nghia theo mot chuén, n6 cung cép cach
truyén thong voi Web server.
e Sir dung CGI ban khong can dung nhiéu tri thirc dic biét, c6 thé viét
chuong trinh véi bat ky ngdn ngit mdy tinh nao dé thyc hién giao tiép

va truyén théng véi Web server [CGI201].
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e Su truyén dat cia CGI la dya trén cac chuan vao ra.

ll.1.3. M6 hinh quan hé Client/Server str dung CGl

Thong thuong, mot hé théng khach/phuc vu dugc goi 1a hé théng quan hé
cap 2. Trong hé thdng nay, giao dién ngudi dung va cac quan hé logic ndm
vé bén thir nhit. Cac chuc nang phuc vu cong viéc va dir li€u trén server
thudc vé bén tht hai. D6 co6 thé dugc xem 13 cac hé nén (platform) va cac hé
théng mang phan cing cling nhu phan mém lién két khach/phuc vu dugc goi

la cac trung gian.

Client

Tra 1oi Tra 1i

Server —‘
[ .
Yeéu ciu
Tra 161 l

Operating System

l Yéu cau

External program —‘

Tra 16i

Hinh llI-1 Chu trinh thwc hién mét CGI request

CGI tao ra cau ndi gifra web server va cac dich vu internet khac nhu 1a cap
nhat s lidu cho cac server mang back-end hodc quan Iy may tinh khac trong
mang dang sau web server. Trong truong hop nay, CGI hoat dong nhu mot
trung gian (middleware) gitra web server va co s¢ dit liéu bén ngoai hodc cac
dich vu thong tin khac [CGIPerl]. Vo1 sy tham gia cua CGI, chung ta da co
quan hé tay ba trong kién tric Client/Server dugc cau thanh béi co sé dir
liéu bén ngoai va cac hé théng dich vu thong tin. Hinh I1I-2 mé ta kién trac

ba 16p méi nay. Thong thuong, 16p dau tién 1a man hinh cta nguoi sir dung.
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Lop gitra dugc tao thanh bdi cac doi tuong server, la cac dir liéu ¢6 dinh va
cac khéi logic thuc thi. Lop thtr ba 1a cac dich vu truyén thong thong thudng.
Trong Hinh III-2 , 16p ¢ gitra 1a web server dugc “tang cuong” thém boi

dich vy tmg dung CGI .

Céac nha cung cip dich vu mang thuong sir dung coéng nghé nay dé két ndi
cac trinh duyét web cta ho dén céac thyc thé quan tri dé theo ddi tinh trang
ctia cac thiét bj. Cong nghé nay da duoc ung dung trong web site ctia Bay,

cho phép cac trinh duyét dugc truy nhap vao cac ing dung quan ly Optiviti.

lI.1.4. Cach thirc va phwong phap truyén dir liéu trong CGI

Véi viée str dung nhiéu k¥ thuat khac nhau client c6 thé truyén déi sb hoic
dir li¢u t&1 chuong trinh gateway thong qua HTTP server. Chuong trinh
gateway thay vi phai bat diu voi mot chuong trinh tinh (static program) &
thoi diém hién tai thi né s& duoc thay thé véi mot thuc thé dong (dynamic

entity) dé tién hanh tra 101 t6i ngudi st dung cudi cung.

C6 bén phuong phap chu yéu dé dé server lién lac v6i cac CGI script. Ba
phuong phap dau tién 1a cach dé cac CGI script nhan dugc thong tin tir

server va cach cudi cung l1a dé cac CGI script guri thong tin cho server.

Sau day, chiing ta s& lan lugt xem xét cac phwong phap d6: phuong phap
bién méi truong (Enviroment variables), tham sb dong 1énh (Command

Line) bang hodc bang dong nhap chuén (Standard input).

I11.1.4.1  Phwong phap thir nhét - Bién méi truong

Céac bién moi trudng 1a cac bién duoc thiét 1ap boi phan mém server va co
thé duogc truy nhap tir cic chuong trinh bén ngoai. Cac bién nay chta dung
cac thong tin vé server, chuong trinh bén ngoai va yéu cau cta khach hang.

Xem bang
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Bang lll-1  Cac bién moi trwong chuan

Tén bién MO ta

AUTH TYPE kiéu xé4c thyc truy nhap

CONTENT-LENGTH  d6 16n cta cac dit lidu (thuc thé) tinh theo byte

CONTENT-TYPE Dinh kiéu MIME cua thuc thé: application/octet-stream,
text/pain, ...

GATEWAY- Phién ban CGI cua server

INTERFACE

HTTP (string) Dir li¢u header cua khach

PATH-INFO duong dan mé rong dé cac CGI scrript bién dich

PATH-TRANSLATED Anh xa tir 40 dén dudng din thuc trong hé thng file

QUERY-STRING Xau tim kiém d3 dugc viét dudi dang chuan URL

REMOTEADDR dia chi IP cuia phia dua ra yéu cau

REMOTEHOST Tén mién day du cta phia dua ra yéu cau

REMOTEINDENT Dir lidu phan biét vé phia két ndi dén server

REMOTE-USER Dinh danh nguoi dung do phia client giri

REQUEST METHOD Yéu ciu cua phia client (“GET” hay 12 “POST”...)

SCRIPT-NAME Univeral Resource Identifier (URI) - duong dan dé nhan biét
mot CGI script.

SERVER-NAME Tén server, phan tén may chu trong URI hodc DSN

SERVER-PORT Cong dich vu nhan yéu cau

SERVER- Tén va phién ban cta giao thirc yau ciu

PROTOCOL

SERVER-SOFWARE Tén va phién ban ctia phan mém phuc vu tra 1oi yéu cau

I11.1.4.2  Phwong phap thir hai — Dong I1€nh
Phuong phép nay thuong dugc str dung cho céc truy van HTML ISINDEX.

Thong tin ¢ thé dugc chuyén cho cac chuong trinh bén ngoai thong qua cac

tham s6 dong 1énh khi chuong trinh dugc goi (dé chay).

I11.1.43  Phuwong phap ba — dong dir liéu vao chuin (standard input)

Khi phia client st dung phuong phap POST hodc PUT dé giri cac yéu cau
dén cac chuong trinh bén ngoai, thong tin s& duoc server chuyén cho cac
chuong trinh bén ngoai thong qua dong nhip chuan (standard input). Néu st
dung GET, dit li€u s€ dugc dua vao bién moi truong QUERY STRING.
Server ciing s& thiét 1ap bién CONTENT TYPE va CONTENT LENGTH
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tuong tng vé dinh dang kiéu dir liéu MIME va d¢ 16n cta dit liéu (tinh bing
byte).

111.1.4.4 Phwong phap dong dir liéu ra chuan (standard input)

Khi chuong trinh bén ngoai sau khi thuc hién yéu cau, thong tin s& gui dir
liéu nguoc lai cho web server (dé web server chuyén tiép cho trinh duyét
client) thong qua dong dit liéu ra chuan (standard output). Cac dir liéu nay

phai dugc viét & khuon dang HTML.

.1.5. Lap trinh CGI

Chuong trinh CGI gateway c6 thé viét bang mot ngdn ngir 1ap trinh nao do,
chéng han nhu C/C++, Visual Basic, Perl day 1a mgt chuong trinh thyc hién
duoc (executable). Mdi khi ¢6 yéu cau thuc hién CGI tir phia khach hang thi
may chu (server) s& tao mot tién trinh (process) méi cho gateway va truyén

thong tin tir khach hang cho tién trinh nay.
Khi 1ap trinh CGI, c6 hai nguyén tic sau can phai duoc tuan thi:

1. Két qua tra vé cho Client (dir liéu hay text) phai duoc ghi ra dong dit
liéu ra chuan (Standard output, STDOUT);

2. Céc dit liéu ra can phai dugc bat dau bang chudi “Content-type” va

mot dong tréng

Sau day la mot vi du vé mot doan ma chuong trinh CGI bﬁng C:

#include <stdlib_h>
void main(void)
{
printf(“Content-type: text/htmI\n\n’);

printf(“Hello World!™”);
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Nhu da dé cip & phan trude, chuong trinh chi don gian gui thong diép ra
STDOUT theo ding yéu cau ctia CGI: mot dong dinh kiéu “MIME type:

text/html]” va tiép theo 1a mot dong trong.

l.1.6. Cai dat cac chwong trinh CGI

Sau day l1a mot s6 budc co ban dé cai diat mot chuong trinh CGI trén server

va cach thuc hién ching

Yéu cau dau tién 1a ngudi st dung phai co quyén truy nhap web server va cé
quyén ghi vao thu muyc c6 tén 13 cgi-bin, noi dit cic chuong trinh cgi. Cac
chuong trinh CGI s& dugc web server goi ra thyc hi¢n ty dong khi web

server nhan duoc yéu cau tir phia nguodi su dung.

Thir hai, chuong trinh CGI can phai chay dugc va cé thé truy nhap tir phia

nguoi dung binh thuong.

Pbi voi cac chuong trinh ding ngdn ngit Perl, phan mém Perl ciing phai

dugc cai dat trong mang [Tittel96].

Dbi v6i cac chuong trinh st dung Java, trong thu muc cgi bin cin phai c6
mot file thuc thi véi1 dong 1€nh:

jJava ProgramFileName
trong d6 ProgramFileName 13 tén cia java class. Trong cac hé théng unix,
file nay c6 thé dugc viét dudi dang ngdn ngit kich ban (shell script). Doi véi
ho windows, file noi trén c6 thé 1a mot file batch. Trong moi truong hop,

phan mém hd tro java phai dugc cai dit trong ciing mot thu muc [CGI2].

Trén day 1a cac budc can thiét dé cai dit cac chuong trinh CGI. Sau cac
budc cai dit can thiét, cac chuong trinh CGI s& duoc goi ngay khi c6 yéu

cau tir cac applet code trong trinh duyét client.
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l.1.7. M6 hinh quan tri mang ba bén sir dung Web - CGI

Trén Hinh II1-2 13 so d6 twong tac cua mot hé thdng quan tri mang qua web
stt dung CGI. Nhu di dé cip ¢ phan trude, web server s& chuyén cac thong
tin cho cac chuong trinh CGI back-end théng qua cac bién moi truong, dong
nhap dir liéu chuan va s& yéu cu thyc hién cic chuong trinh (thudng 1a cac
chuong trinh SNMP server) ndy tuy theo yéu cau cu thé. Cac chuong trinh
nay duogc khoi chay va s€ doc cac dir liéu tir dong nhap dir li€u chuan. Sau
d6, chuong trinh nay sé& lién hé v6i cac SNMP agent dé 1ay cac thong tin can
thiét. Sau khi hoan thanh, chuong trinh s& tra thong tin lai cho web server
du6i dang ma HTML théng qua giao dién STDOUT. Cubi cing, web server
sé trd lai file HTML nay cho Client.

Web Client
DB CGl-Server @] SNMP agent
SNMP CGl-Server @ x
e, p— ~
uUDP
Tier 1 Web Server
| - >
' S et
Tier 2 Tier 3

Hinh 1lI-2 M6 hinh web Client/Server ba bén st dung CGI
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lll.2. Chuan CORBA
CORBA 1a viét tat ciia cum tir Common Object Request Broker Architecture

- duoc dua ra bdi t6 chic quan 1y ddi tuong (Object Management Group -
OMG) v6i muc dich tao ra mdt méi truong (khung) l1am viéc chung cho cac
tmg dyng huéng dbi tuong [Rosenberger]. Chuan ndy nhim t6i mot moi
truong tinh toan phan tan khong dong nhét va tao ra mot co ché lién lac
chuan gitta cic d6i tuong trong moi truong khong dong nhat do

[Rosenberger].

l.2.1. Gi&i thiéu chudn CORBA

CORBA duoc dua ra nham giai quyét hai van dé co ban nhat ma nganh cong
nghiép phan mém phai d6i mat ngay hém nay, d6 1a nhitng khé khin trong
viéc phét trién cac tng dung Client/Server va cach thirc tich hop céc hé
théng dd sin c6 (ké thira ching) ciing nhu yéu cau twong thich nguoc cua

cac hé théng s& phat trién .

Tuong tu nhu cac RFC (Request For Comments) cua IETF (Intemet
Engineering Task Force, OMG ciing dua ra cac yéu cau kién nghi (Request
For Proposals - RFP) d6i v6i CORBA. Tir "Common" trong COBRA thé
hién su hop nhét cua hai kién nghi API quan trong. Mot kién nghi dén tir
HyperDesk and Digital, hd trg API dong; kién nghi khac do Sun va HP
(Hewlett Packard) hd trg APIS tinh. Két qua 1a CORBA dugc tinh chinh va
thira hudng ca hai tinh ning ciia hai kién nghi néu trén [CORBA14] .

Theo OMG, CORBA 1a giai phap cho viéc phdi co dwoc kha nang twong tdac
giita cdc hé théng phan citng phan mém dang ngay cang phdt trién cd vé sé
luong va chung loai ngay nay ("to the need for interoperability among the
rapidly proliferating number of hardware and software products available

today" [OMG].
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l.2.2. So lwoc vé lich ste CORBA

OMG 1a mét to chirc chuyén nganh vé vu loi, do 8 cong ty qudc té thanh lap
thang 5 nam 1989, trong d6 dang ké 1a Hewlett-Packard va SUN. OMG dap
mg dung nhu cau chung va c6 mot phuong phap 1am viéc kha khach quan,
nén da dugc huong ing manh mé. Tir chd chi ¢6 tam thanh vién ban dau,

dén nay OMG d3 phat trién 1én toi hon 800 thanh vién chinh thic.

Hoat dong cia OMG nham muc dich cung cdp mot khung lam viéc chung
cho cac tng dung hudng d6i twong nham thiét 1ap mot khung canh khai
niém chung vé hudng tiép can su vat phan tan, dé c6 thé cho phép cac hé ap
dung hudng sy vat, d3 va s& duoc phat trién trén nhitng hé diéu hanh va thiét
bi khac nhau, c6 thé trao doi v4i nhau. Thanh tuu 1én nhat cia OMG 1a da
thiét 1ap duoc kién trac quan ly dbi tuong (Object Management Architecture
- OMA) ma CORBA 1a mdt phan trong d6. Noi mot cach ngan gon, OMA
bao gdm cac bd phan trung gia xir Iy yéu cdu trén dbi trong (Object Request
Broker - ORB), cac dich vu vé dbi tuong (con goi la cac dich vu CORBA),
cac tién ich chung, cic giao dién mién (domain Interface) va cac doi tuong
ung dung. Vai trdo cuia CORBA trong OMA 1a quan 1y vi¢c thuc hién cac
chtrc nang cua ORB [OMG].

Ra doi tur thang 5/1989, CORBA da co nhiéu buédc phat trién manh mé,
trong d6 dang cha y nhat 13 hai phién ban 1.0 va 2.0 v&i cac tinh ning dot
pha.

CORBA 1.0

Pay 1a phién ban dau tién cia CORBA, dugc gidi thiéu vao thang 12/1990,
tie 12 ngay sau khi to chitc OMG duogc thanh 1ap. Pau nam 1991, phién ban
1.1 ra doi, trong d6 c6 dua ra khai niém vé ngdn ngit dinh nghia giao dién

(Interface Definition Language - IDL) va cac cong cu API gitip cho cac ung
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dung co6 thé giao tiép dugc v6i cac ORB. Mot thoi gian ngin sau, OMG
cong bd phién ban 1.2 v6i mot sd dic tinh bd sung so véi cac phién ban
trude d6. Co thé coi cac phién ban 1.x 1a bude khai diém quan trong cho
kha ning tuong tac gilta cac thanh phan ddi twong, cho phép cac d6i tuong
trén nhiéu may c6 kién trac khac nhau, duoc viét bang cac ngdn ngir khac

nhau c6 thé trao d6i duoc vai nhau.
CORBA 2.0

Céc phién ban 1.x con thiéu hoan chinh vi chua dwa ra dugc nhiing quy dinh
day du vé sy tuwong tac giita cac thanh phan ddi twong. Mic du chang ciing
d3 dua ra dugc cac chuan cho ngon ngit IDL va cho viéc truy nhap ORB
thong qua mot mg dung nhung ching lai méac phai mot han ché co ban do 1a
chua quy dinh duogc cac giao thirc chuan dé cac ORB c6 thé trao d6i duoc
v6i nhau [TL_CORBA].Chinh vi ¢6 han ché ndy ma CORBA ORB ctia mot
nha cung cdp nay khong thé trao d6i duoc vi CORBA ORB cuia mot nha
cung cap khac, tir d6 thu hep kha ning tuong tac giita cac ddi twong trong
mo1 truong phan tan.

DPé khic phuc han ché trén, thang 12/1994, phién ban CORBA 2.0 ra doi.
Trong phién ban nay, OMG da dua ra Giao thirc chung gilta cic ORB
(Internet Inter-ORB Protocol - IIOP) - ddy la giao thitc chuan gitip cho cac
ORB ctia cac nha cung cap khic nhau c6 thé trao ddi dugc v6i nhau. Chuan
moi nay duoc ung dung trén cdc mang c6 su dung giao thuc TCP/IP. OMG
cling d3 quy dinh rd rang tit ca cac nha cung cap mudn san pham cta minh

hoat dong duoc trong kién trac CORBA déu phai cai dit giao thic IIOP.

Tiép sau phién ban 2.0, OMG tiép tuc cong bd mdt sd phién ban ké tiép:
CORBA 2.1 (12/1997), CORBA 2.2 va 2.3 (1998). Cac phién ban sau nay

da tung budc phat trién va mé rong cac vu diém cua phién ban 2.0 trudce do.
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CORBA 3.0

Corba 3.0 duogc chinh thirc ra mét vao thang 10/2002. Méac du duogc thiét ké
khac gon nhe, CORBA 3.x khong phai 1a mot tiéu chuan don ma dé thuc

chit 1a mot ho céc tiéu chuan dugc thém vao chuin 2.x [CORBA3.0]

Vé co ban, CORBA 1a mét cong nghé tich hop cac tmg dung tinh toan phan
tan. Hat nhan cta cac hé thong CORBA — ORB — di “che dau” cac chi tiét
thanh phan ¢ mic dudi vé hé théng nhu platform, mang, ... cho phép cic
nha 1ap trinh tap trung chinh vao giai quyét cic van dé ctia minh thay vi viéc
phai phat trién mot hé thong ha tang tinh todn phan tin [CORBA3.0].

Ciing nhu céc tiéu chuan cong nghé khac, CORBA ciing phai ty minh phat
trién dé dap tmg duogc cac yéu cau ngdy cang cao cua nhu cau. Viéc bd sung
thém ba tinh ndng chinh cia CORBA trong phién ban 3.0 nhu Portable
Object Adapter - POA, CORBA Messaging, va Objects By Value cho phép
ap dung CORBA cho nhiing linh vyc ma trudc day con chua phu hop.

I.2.3. Téng quan vé kién traic CORBA
Trong phan ndy, chiing ta s& dé cap dén cac thanh phan chinh cia CORBA:
e B0 phan trung gian xtr 1y cac yéu cau trén dbi twong (Object Request
Broker — ORB): ciu tric cia phan cdt 16i cua kién traic CORBA.
e Ngon ngir dinh nghia Giao dién (Interface Definition Language —

IDL) — thanh phan co ban cia kién trac CORBA.

e M6 hinh truyén thong trong kién traic CORBA (CORBA
communication model) — 1y giai cach thirc hoat dong cua cac d6i

tugng CORBA trong kién tric mang may tinh.
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e Mo hinh d6i tuong trong kién trac CORBA, bao gém céc tham chiéu
d6i tuong va cac BO diéu hop ddi twong co ban (Basic Object
Adapters — BOAs).

e Khai niém va vai tro ctua cac thuc thé Client va Server trong kién tric

CORBA.

e Khai niém va vai trd cia cac client stubs va server skeletons trong

viéc xay dung cac tng dung trong kién traic CORBA.

l.2.4. B6 phan trung gian xtr ly yéu cau trén déi twong (ORB)
Bo phan trung gian xur 1y cac yéu cau trén ddi twong (Object Request Broker
— ORB) chinh 12 by phan cin ban cau thanh kién trac CORBA, con dugc
biét dén nhu 13 object bus hodc thu vién cac ddi tuong 4o (main object
library) [OMG_ARCH] Sau khi ¢6 ORB, céc thanh phan khac khi muén trao
d6i thong tin véi nhau thi khong can phai két ndi truc tiép. Thay vao do,
chung chi can giao tiép voi ORB thong qua cac ham API cia CORBA. Cac
giao tac tiép theo s& do CORBA dam nhan. Cu thé, khi mot thanh phan tng
dung mudn st dung mdt dich vu dugc cung cép bdi mot thanh phén ung
dung khac, trudc tién nd can c6 dugc mét sy tham chiéu toi ddi tuong cung
cép dich vu d6. Sau khi di c6 duoc sy tham chiéu nay, no co quyén g01 cac
phuong thirc ctia ddi tugng duge tham chiéu dén va co thé truy cip vao cac
dich vu ma né mong mudn do dbi tuong d6 cung cap. Chic ning dau tién
cia CORBA 1a giai quyét cic yéu cau vé tham chiéu d6i twong, cho phép
cac thanh phan d6i tuong co thé thiét lap két ndi véi nhau (Hinh IIL1)
[OMG ARCH]
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Hinh IIl.1 ORB giai quyét cac yéu cau vé doéi twong
Pé dé theo ddi, tir ddy trd vé sau ching ta s& quy udc goi thanh phan Gng
dung c6 yéu cau st dung dich vu la Client, con phia cung cép dich vu duoc

goi la Server.

Sau khi d3 c6 dugc su tham chiéu t6i di twong cung cdp dich vu can sir
dung, Client c6 thé bat ddu goi cac phuong thirc trén ddi twong nay. Thong
thudng, cac phuong thirc trén d6i tuong déu can co cac tham sd dau vao va
tra vé cac ké qua dau ra nén chuc ning tiép theo cia ORB 13 nhén cac tham
sd dau vao tir phia Client, d6i chung sang mot khuon dang phu hop dé co thé
truyén t6i duoc ddi tuong duoc tham chiéu ¢ xa thong qua mang may tinh.
Qua trinh nay duogc goi 1a “tap hop” (marshal). Sau do, ORB lai c6 trach
nhiém thuc hién mot sy chuyén doi nguoc: né nhan cac gia tri tham sd dau
ra duoc tra vé va chuyén chung sang mot khuon dang ma phia Client c6 thé
hiéu dugc. Qua trinh nay duoc goi 1a “phan tach” (unmarshal). Xem Hinh

II1.2.
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Hinh I1l.2 Qua trinh marshal va unmarshal

Toan b0 qua trinh marshal va unmarshal dugc thyc hién ma khong can c6 su
can thiép ciia nguoi lap trinh. Phia Client chi viéc dua ra yéu cau vé mot
phuong thirc tir xa va s& nhan dugc cac két qua tra vé giéng nhu khi thuc
hién cac phuong thirc trong 1ong n6 vay. Tt ca cac cong viéc déu do ORB

dam trach va “trong sudt” ddi v6i phia Client [OMG].

Nhu viy, cac qua trinh marshal va unmarshal gitp cho viéc giao tiép gitta
cac thanh phan ung dung trong mang tré nén doc 1ap ddi véi méi truong
(platform-independent). Piéu d6 c6 nghia 1a mot tng dung chay trén hé
Macintosh c6 thé goi cac phuong thirc trén mét tmg dung khac chay trén hé
UNIX. Khéng chi co vay, nhitng su khac biét vé phan cing ciing khong gay
tro ngai gi boi 1€ ORB s€ tu dong thuc hién cac su chuyén ddi néu théy can
thiét. Co thé noi moi sy khac nhau vé méi trudong cua cac tng dung déu

dugc ORB xur 1y va giai quyét [CORBA].
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Mot 1an nita xin dugc nhic lai rang toan bo qua trinh marshal va unmarshal
déu hoan toan duge thuc hién boéi ORB va hoan toan trong subt dbi véi ca
phia Client va phia cung cap dich vu (Server). Nguoi lap trinh ciing tuyét d6i

khong c6 li€én quan gi tdi cac qua trinh trén.
Nhu vy, ¢ thé thong ké tom tit cac chirc ning cia ORB nhu sau:

e Nhan mét tham chiéu dbi tuong tu phia Client, thay mat Client xac
dinh vi tri ciia Server tuong ung — 1a noi s€ thi hanh dich vu ma Client
yéu cau. (Luu y rang viéc lam thé nao dé co duoc tham chiéu ddi

tuong la thude trach nhiém cua phia Client).

e Khi di xac dinh dugc vi tri ciia Server, ORB phai dam bao rang phia

Server da san sang nhan yéu cau.

e B0 phan ORB 6 phia Client ¢6 trach nhiém nhén cac tham sé dau vao

tur Client, sau d6 thuc hién qua trinh marshal.

e BO phan ORB ¢ phia Server thuc hién qua trinh unmarshal cac tham

s0 va chuyén chung cho Server dé xu ly.

e Trong truong hop c6 cac tham sb tra vé, ORB lai tién hanh cic qua

trinh marshal va unmarshal giong nhu trén.

Vai tro trung gian cia ORB c6 thé duoc minh hoa bang hinh v& dudi day:

(Dbject Implementaﬁoa

ORB

Hinh Ill.3 Vai tr6 trung gian cia ORB
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bé théy dugc loi ich c6 duogc khi st dung ORB, ching ta hdy xem xét
truong hop c6 N thanh phan Client/Server trong méi truong tng dung. Néu
khong sir dung ORB, ta s& can phai dinh nghia N* giao dién dé chung c6 thé
lam viéc dugc voi nhau (hinh a). Trong khi d6, st dung ORB, sb giao di¢n
can phai dinh nghia chi 1a N. Chua ké 1a khi khong c¢6 ORB, cac giao dién

phai duoc dong bd vé ngdn ngit ciing nhu vé hé nén (platform)

O Q

ORB (Object Bus)

O O

Hinh 11l.4 Twong tac gilra cac thanh phan qua ORB va khéng qua ORB
Ban chat cia ORB 1a mot thanh phan phan mém chay giita cdc may tinh
Client Server va cung cép co ché lién lac gitta chung [CORBA14]. ORB co6
02 chirc nang chinh:

e Cung cap tham chi€u dén cac doi twong ma client yéu cau
e marshals va unmarshals cac tham s6 di/dén cac doi tugng

Trong CORBA, chung ta st dung tham chiéu ddi twong dé xac dinh ddi
tuong trong ORB. Co thé xem ORB hoat dong nhu mdt “bd suu tap” cac ddi
tugng va tai nguyén mang, lién quan dén cac phan mém tGng dung, cho phép

cac ung dung nay dinh vi va st dung chiing trong moi truong ORB.
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( Client ) Cﬂhject Implementaﬁa@

ORB

Hinh 11I-3 M6 hinh gtvi yéu cau qua Object Request Broker
Hinh III-3 minh hoa mét yéu cau duoc guri boimot client dén mot dbi tuong
thuc thi thong qua mot ORB. Thuc thé Client da guri mgt yéu cau thyuc hién
mot tac vu trén d6i twong ma khong can phai biét dén vi tri ctia d6i tuong
cling nhu cach thic thuc hién tdc vu d6. ORB s& c6 nhiém vu tim ddi tuong
s& thyc hién yéu cau, tdp hop cac tham sb can gui dén dbi tuong cling nhu

phan tach cac két qua gui vé tir d6i tuong do.

Nhu d3 trinh bay & trén, marshalling 13 qué trinh dich cac tham s6 tir phia
Client thanh khuon dang cua dit liéu s& duogc truyén di trong mang.
Unmarshalling 13 qua trinh nguoc lai cua marshall: chuyén d6i sé liéu tir
mang sang khudn dang ma phia client c¢6 thé hiéu duoc [Rosenberger 98].

Trong CORBA, Client ¢ thé gui yéu cau dén server qua nhiéu con dudng:
thong qua IDL (Interface Definition Language) tinh hodc qua DII (Dynamic
Invocation Interface) — Giao dién yéu cau dong. Ngoai ra, client con cé thé

gl yéu cau truc tiép dén ORB nhu mo ta chi tiét & Hinh IIL5
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Object Im Iementatlo
_ctent ) (Obiect Imp =
T lT —
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Dynamic IDL ORB Static ID namic| [ gpject
b Invocation Stubs Interface Skeleton Skeleton Adapter|

1
ORB Core

Hinh 1115 C4u triuc cia ORB
Céc IDL stub cung cip cac giao dién tinh cho cac dbi tuong phuc vu va phy
thudc vao dbi tuong d6 (tuy theo loai ddi twong cu thé). N6i mot cach don
gian, IDL stub 1a mdt doan ma nhé dugc bién dich cung véi phﬁn mém

client tao cho client kha nang truy cép server.

Dynamic Invocation Interface (DII) cung cip phuong thirc “phat hién dong”
cac giao dién server va co thé yéu cau truy cdp cac d6i twong ma tham chi
client con chua duoc biét dén (hodc chua ton tai) ngay tir khi bién dich phan
mém client. Gia phai tra cho dic tinh nay 1a mac d6 phuc tap bi ting 1én

dang ké.

Vé phia server, noi chita cac ddi twong thuc thi, cling c¢6 cac thanh phan
(duoc goi 1a bd khung - skeleton) tuong ting véi hai giao dién trén. Do 1a
static IDL skeletons va Dynamic Skeleton Invocation (DSI) tuong tng véi

IDL stub va DII cua phia client.

Cac server skeleton nay ciing la cac doan ma 1énh nhé dugc sinh ra khi bién
dich cac dic ta giao dién IDL. Chiing cung cdp cac giao dién tinh cho ting
dich vu, dugc server cung cap (export).

Pé xir Iy mét yéu cau, doan ma thyc thi d6i tuong co thé goi cac Object

Adapter va giao dién ORB cho cac dich vu thong qua ORB. Object Adapter
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quan ly cac lao hinh dich vu nhu 1a sinh ra va thong dich cac tham chiéu dbi

tuong cling nhu cac phuong phap yéu cau [OMG_ARCH] .

pé quan ly dugc cac dbi tuong thuc thi, server c6 thé truy cap vao hai co sé
dir li¢u: interface repository (kho chura giao dién) va implementation
repository (kho chira cac phuong thtrc). Interface repository cung cip cac
dbi twong bén vig (persistent) duoc dic ta ddy du va chinh 13 cac thong tin

IDL trong toan bo tién trinh (run-time).

Implementation repository chira cdc thong tin cho phép ORB dinh vu va

kich hoat cac phuong thirc ciia d6i tuong.

1.2.5. Ngoén ngir dinh nghia giao dién (IDL)

Ngoén ngir dinh nghia giao dién IDL (Interface Definition Language) 1a mdt
thanh phﬁn khac cua CORBA va dugc st dung dé dinh nghia kiéu cta cac
dbi tuong bang cach dic tic cac giao dién cta né. La ngdn ngit duge su
dung dé mo ta cac giao dién gitta cac d6i tuong CORBA nhung IDL khong
phai 1a 1 ngdén ngir lap trinh theo diing y nghia cua n6 ma chi tu gidi han &

muc dinh nghia cac giao di¢n.

IDL khong phai 14 ngdén ngir thi tuc, nd chi c¢6 thé dinh nghia cac giao tiép
khong c6 phan cai dit. N6 twong tu nhu phan header cua céc class trong
C-++, phan header khong chura bat ki cai dat ctia 16p nao nhung mé ta duoc
16p va giao dién cua 16p.

IDL hoan toan khong phu thudc vao ngén ngir st dung, ndi cach khac IDL
c6 thé duoc thyuc thi trong mot s6 ngdn ngir c¢6 ton tai anh xa ngdn ngir dén

nd, vi du nhu Java, C, C++ va mot sb ngdn ngilr khéc.

IDL hoan toan chi 1a ngén nglt mé td nén cac chuong trinh phia Client

khong nhét thiét phai viét bang IDL ma c6 thé duoc viét bang ngon ngir bat
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ki, nhung ngdn ngtr d6 phai dugc anh xa vao IDL. IDL s€ c6 trach nhi¢m
chuyén dbi dir liéu, kiéu dir liéu mot cach twong thich gitta cac ngdn ngir

khac nhau [TL_CORBA] .

Mot giao dién bao godm mdt nhom céac tac vu duogc dat tén (cdc ham hodc 1a

phuong thirc) va nhd d6, cac client c6 thé yéu cau chung dé duoc phuc vu.

IDL 13 mot loai ngdn ngit dic ta, nd hd tro chinh td C++ cho khai bao héng,
kiéu bién va tac vu. Tuy nhién nhu di néi & trén, IDL khong c6 cau trac thi
tuc va bién, tir 46, n6 khong co cac cau 1énh diéu khién r& nhanh nhu if-else,

while...

IDL dugc viét theo phong cach cuia C++, hd tro naming space, tién xir 1y,
thira ké don va da thira ké (multiple inheritance)... va tit nhién 1a c6 thém

mét s tir khéa hd trg mé hinh tinh toan phan tan.
e module — tuong tu nhu cac Java package
e interface — giao dién cia CORBA, tuong tu nhu Java interface
e exception - tuong ty nhu Java exception

e attribute — Céc bién thanh vién dugc tao ty dong khi tao(get ddi véi
cac thudc tinh chi doc (readonly attributes), get va set cho cac thudc

tinh binh thuong)
e operations - tuong ty nhu method trong cac ngon ngir 1ap trinh khéc
o Cdc kiéu dir liéu don gian nhu 1a short, unsigned short, char, ...

o Cdc kieu dir liéu co cau truc nhu mang, array, sequence, struct,

cnum...

Sequence 1a kiéu dit li¢u twong tu nhu mang nhun cac thanh vién cia né cé

kich thudc khong giéng nhau va c6 thé thay doi duoc trong qua trinh thuc
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thi. Nhu vay, seqquense c6 thé xem 1a twong tu nhu bién kiéu vector cua
Java, c6 mot sy khac bi¢t 1a cac thanh vién phai 1a cung c6 mot kiéu, trong

khi Java cho phép thanh vién 14 cac ddi tugng c6 kiéu khac nhau.

Sau khi da khai bao xong file IDL, nguoi st dung co thé dua vao bd tién xur
1y (precompiler) — bién dich cac file IDL sang ngdn ngit dugc sir dung dé

hoan thanh qua trinh thuc hién.
Poan ma sau day minh hoa mot vi du vé file IDL

modulle Bank {
interface Account{
float balance();
};
interface AccountManager {
Account open( In string name);

}:
};
Vi du trén dua ra mgt dinh nghia vé giao dién Account va AccountManager.
Tir khoa trong phuong thitc open c6 y nghia 13 bién name s& phai duoc
chuyén tir phia client dén server. Theo dinh nghia cua IDL, cac tham sb
trong cac phuong thirc phai duoc mé ta day du 1a chung dugc chuyén tir phi
client dén server (in) hay 1a nguoc lai (out) hay 1a theo ca hai huéng (inout).

Do 1a mot su khac biét so véoi C va Java.

11.2.6. M6 hinh bdn bén giiva Web client va server véi CORBA
Chung ta da tham khdo vai tro cua CGI trong m6 hinh ba bén Client/Server

su dung CGI va da thay duoc cac nhugc diém cua CGI: itmg vé1 moi mot
yéu cau tu phia client, web server phai tao ra mot tién trinh hoan toan maoi

bat ké yéu cau do 1a gi.
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O phan trude, chung ta ciing di biét ORB cia CORBA ciing cap cac tham
chiéu dén cac d6i twong va chuyén di, tra lai cac tham sd tir client dén cac
d6i tuong. Trong phan nay, chung ta s& tim hiéu cach thic thyc hién cua

CORBA trong moi truong client/server ba bén.

SNMP Server
Java ORB
(® Load applet ; (& uop SNMP Agent
% - ‘_"-_+ .Ml \
' N ' Intranet '
SNMP Agent
) Web Smer\ '
Web Client ’
with Java ORB Gatekeeper
——— Java ORB
Tier 1 * Y S ~r" ~

Tier 2 Tier 3

Hinh 1lI-4 M6 hinh client/server 4 bén trong rng dung CORBA SNMP
Hinh III-4 minh hoa mot ung dung quan tric mang st dung kién tric

Clent/server ba bén stt dung CORBA cua VisiBroker.

(1) Trén hinh minh hoa, ta thay phia web client giri yéu cau dén web

server thong qua HTTP;

(2) Web client dowwnload trang html (trong d6 c6 mot Java applet va
mot file Jar). Viéc nay cling dugc thuc hién qua HTTP;

(3) Web browser tai applet va file Jar vao b nhd ctia may client va bt
dau chay applet;

(4) Sau khi nguoi st dung click vao 1 niit bAm trong cira sd cta applet dé
yéu cau nhan thong tin vé mang, yéu cau dugc giri dén gatekeeper

(chay trén web server thong qua ORB/IIOP)
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(5) VisiBroker Gatekeeper cho phép applet dugc lién lac véi SNMP
server thong qua mdi truong mang nhu 1a mot cong giao tiép tir phia

client dén doi tugng server ndm & phia bén kia ciia mang

(6) SNMP server s& giao tiép véi cac Agent trong mang nodi bo dé thuc

hién cac yéu cau 1ay thong tin
(7) SNMP server giri tra két qua vé cho Gatekeeper trén web server

(8) Gatekeeper tur dong chuyén tiép két qua vé phia Web client thong qua
ORB/IIOP.

(9) Két qua duogc nap va trinh bay cho nguoi sir dung & trinh duyét web.

lll.3. Tém tat vé CGl va CORBA

Chuin CGI cho phép Web server lién lac v6i cac chuong trinh bén ngoai, dé
tién hanh thuc hién cac nhiém vu riéng biét. Su khac nhau chinh giita cac
chuong trinh tng dung 13 hé diéu hanh né dam bao yéu cau vé tbc do hoat

dong cua chuong trinh.

Trong moi truong Unix, dir liéu tir cadc from gui téi chuong trinh bén ngoai
thong qua chudn vao. Mot vai tham sd co thé duoc ding dé yéu cdu cac
tham sd truyén qua cac bién moi trudng. Server s& giri cac dir liu ra cua
chuong trinh bén ngoai hudng téi client. Do d6 doi hoi cac chuong trinh bén
ngoai phai sinh ra thong tin header cho client. Mot trong cac thanh phan hét
stc qua trong cua header 1a truong Content-type. Chinh nhd né ma client s&
biét xtr Iy nhu thé nao véi dir lidu.

Trong méi truong Window, file-base truyén tdi chwong trinh bén ngoai ,
tuong tu, dir liéu cta chuong trinh dugc dua vao trong file cho server doc.

Tat ca dit liéu duoc luu vao trong file riéng profile.
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Tir nhitng xem xét trén, chung ta thdy rang cac chuong trinh CGI s& duoc
goi thyc hién mdi khi c6 yéu cau tir phia khach hang. Mdi lan nhu vay, may
chu (server) sé tao mot tién trinh (process) mai cho gateway va truyén thong
tin tir khach hang cho tién trinh nay théng qua cac bién moi truong va dong
nhap dir li¢u chuan. Sau khi chuong trinh CGI dugc thuc hi¢n xong, két qua
s& duoc gui nguoc lai cho phﬁn mém web server thong qua dong dir li¢u ra
chuan. Nhu vy, d6i véi mdi mot yéu cau tir phia Client, may chii web
server s& phai tao ra mot tién trinh (process) hoan toan mdi, tiéu ton kha
nhiéu tai nguyén hé thong. Cang c6 nhiéu yéu cau cua khach hang, cang c6
nhiéu tién trinh CGI do may chu tao ra; diéu d6 dan dén su chiém dung tai
nguyén, gy cham tré cho hé thdng. Mit khac, kha ning twong tac voi ngudi

str dung ctia CGI ciing c6 nhitng han ché [Mazumdar].

Tuy nhién, CGI cling c6 uu diém la co6 thé cai dat trén cac hé diéu hanh va
cac Web server khac nhau, giao dién dugc chuan hoa va dap tng dugc cac

yéu cau co ban.

Twr nhiing phan tich trén, chung ta co thé tam rat ra mot s nhan xét vé su
khac nhau gitrta cac ung dung CORBA va céc ung dung dua trén CGI nhu

sau:

(1) Trong tmg dung CGI, web server phai tao mot tién trinh hoan toan
méi mg v&i mdi mot yéu cau, tiéu ton nhiéu tai nguyén hé thong
cling nhu thoi gian thuc hién. Ngoai ra, toan bo thong di€p gui gitia
client va server dugc thuc hién trén HTTP, dan dén phai c6 co nhiéu

budc xtr Iy (overhead)

(2) Trong mg dung CORBA, web server va HTTP chi dugc sir dung dé
truyén trang HTML va Java applet vao luc bat dau cua tién trinh. Sau

d6 thi client va di tuong server da thiét 1ap va trao d6i thong tin voi
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nhau thong qua ITOP, nhd d6, giam duoc khac nhiéu overhead so véi

HTTP [Mazumdar] .

(3) Pbi voi cac ing dung CORBA, server d6i tuong chi chay ¢ bén trong
trong (dang sau) web server va chi cung cap cac dich vu théng qua
cac giao dién da dugc quy dinh cho céac client. Phién lam viéc gilra
applet va server dbi tuong s& duoc sé& giit trong toan bo tién trinh va
toan bo cac thong tin trang thai s& duoc gilt cho dén khi mot trong hai
phia ngit két ndi.

(4) CORBA bao dam su trong sudt vé vi tri (ndi bd hay & xa) ddi voi cac
phuong thirc truy van dich vu, nghia la ddi véi client, cong viéc dugc
thuc hién nhu nhau du server dbi tuong nam & mang khac, trén cung

mot mang hay trong cung mot may tinh [CORRBA14].

(5) V6i mo hinh ha tang kién trac phan tan cac d6i twong, CORBA cho
phép cac Java applet lién lac véi cac ddi twong duoc viét bang cac

ngdn ngir 1ap trinh khac thong qua mang.
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Chuwong IV. Xay dwng hé thong quan tri
DSLAM qua web

IV.1.Khéo sat hé théng mang cung cap dich vu ADSL
IV.1.1. Gi&i thiéu hé th6ng mang cung cap dich vu ADSL cua

Bwu dién Ha noi

Tu thang 7-2003, mot dich vu mdi duogc trién khai rong khép trén mang
VNN 1a dich vu truy cip qua duong ddy thué bao sé xDSL, bao gdm cac
cong ngh¢ ADSL, SHDSL va VDSL (goi tat 1a xDSL). Cac dich vu xDSL ra
do1 mang lai kha nang truy cap Internet bang rong gia ré cho khach hang.
Té6i thoi diém hién tai chi tinh riéng tai dia ban Ha ndi da c6 khoang trén
35.000 khach hang (cong truy cap) sir dung dich vu xDSL.

Pé c6 thé cung cép dich vu xDSL trén dia ban thanh phé Ha ndi, hi¢n nay
Buu dién Ha noi dang quan Iy mot ha ting mang ludi bao gdm mot hé théng
phuc vu truy nhap hién dai voi cac thiét bi DSLAM (Digital Subscriber Line
Access Multiplexer) phan bd ¢ khip noi trén dja ban thanh phé (hon 140
diém lap dit, gan 200 DSLAM ...) ctia nhiéu nha cung cap thiét bi ndi tiéng.
bén nay, trén dia ban Ha nd1 hién c6 8 chung loai thiét bi ciia 4 nha san xuét
khac nhau Siemens, Huawei, Tailyn, ZTE ... v&i cac cong nghé khac nhau

nhu ATM DSLAM, IP DSLAM...

Hé théng cac DSLAM thudc 4 hang san Xuat nay dugc quan tri, gidm sat,
khai thac mang tir xa boi 04 hé thong quan Iy NMS (Network Management
System) tap trung do timg hing san xuét thiét bi cung cap. Cac hé théng
NMS nay déu 1a méi truong dong, duoc thiét ké huéng toi dbi tuong 1a cac
k¥ thuat vién van hanh mang nén khong cung cip giao dién ra bén ngoai va

khong c6 moi lién h¢ voi nhau.
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Tuy khac nhau vé chung loai thiét bi, nha san xuat, phin mém quan ly,
nhung tat ca cac hé thong NMS déu duoc thiét ké vé6i cac thanh phan chinh

nhu sau:
1. Hé théng DSLAM:

e Thiét bi cua hing Siemens: XpressLink Standard, XpressLink Mini,
XpressLink M200 va M1200 (IP DSLAM)

e Thiét bj ctia hang Huawei: MA5100 va MA5600V3 (IP DSLAM)
e Thiét bi cuia hang Tailyn: UMAP 2100
e Thiét bj ctia hang ZTE: ZTE 8203

2. Hé théng BRAS (BoardBand Remote Access System): ERX 1410 cua

hang Juniper

3. H¢ théng may chu phuc vu van hanh khai thac va quéan ly: ACI server,

FTP server, DHCP server, NMC-RX Server, SDx server, ...

4. Hé théng may chu cung cép dich vu: Radius, Billing server, VoD server,

Catching server, TV server, ...
5. Hé théng bao v¢ Firewall, log server, ...
6. Mang truyén dan: truyén dan STM-1 va E1
7. Mang truy cép co so: stt dung doi diy cap dong dién thoai sdn co tir nha

thué bao dén céc téng dai dién thoai.

IV.1.2. Co ban vé thiét bi DSLAM
Hé thong ghép kénh truy nhdp duong thué bao s6 DSLAM (Digital
Subscriber Line Access Multiplexer) 1a “diém” giao tiép giita nguoi sir dung

dau cuoi va nha cung cap dich vu bang rong.
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Trong mang quan Iy DSLAM, chung ta c6 thé phan biét theo vai tro cua
chung trong mang: DSLAM-HUB va DSLAM (stanalone, sub-DSLAM):

e DSLAM-HUB thi ¢ hoat dong vdi vai trod 1a thiét bi ghép kénh cép 1,
két ndi 1én BRAS bang ludng STM-1 va c¢6 cac DSLAM cép 2 két ndi
Vao.

e DSLAM thudng 1a cac thiét bi ghép kénh cip 2 dugc két ndi lén
DSLAM cap 1 hoic BRAS ma khong c¢6 cac DSLAM thtr cap. dau ra
ctia n6 duoc két ndi vé cac DSLAM chinh. Sub-DSLAM chiu su quan
Iy cua DSLAM chinh (Main DSLAM).

Két nbdi gitra gitia MainDSLAM vé6i SubDSLAM, hoic MainDSLAM —
SubDSLAM véi mang IP bang cac loai giao tiép sau:

e n X Ethernet 100/1000 (cho luu lugng IP).
e 155Mbps SDH.
e 34Mbps PDH.

e n X 2Mbps.

IV.1.3. Hé théng quan ly mang xDSL

Hé théng quan 1y mang NMS (Network Management System) s& lam viéc
theo khuyén nghi cua ITU: G.992.1, G.992.2, G.997.1 va IETF RFC 2662.
NMS 13 hé thong mé, két hop véi tidu chuan cau trac quan 1y mang vién

thong TMN dugc xac dinh boi khuyén nghi M.3010 ctia ITU.

Hé thdng ADSL sé& duoc quan 1y béi mot hé théng quan 1y tap trung dugc
hinh thanh mot Nha quan 1y cac phan tir mang ; tong hop voi hé thdng quan

Iy mang ludi trén:

e L&p quan 1y phan tir mang.
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e Lop quan ly mang.
e Lop quan ly dich vu.

e L&p quan ly kinh doanh.

Hinh IV-1 CAu trac quan ly mang

Céc phan tir ciia mang truy cip sé& dugc quan 1y boi hé thong quan 1y mang
NMS dung giao thite SNMP. Phu thudc vao kinh c& mang trong tuong lai va
nguoi khai thac yéu ciu giai phap quan 1y c6 thé tuy chon bao gdm su két
hop quan 1y phan tir EM (Element Management), trg giup thii cong LCT
(Local Craft Tool) va cac thiét bi giao tiép truyén thong IMD (Interface

Mediation Device).
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Ordinany
subscribers

Cornmercial
subscribers

ITELLIN OpenDSE
MASE00

BAS
£,

Ordinary

<4 AAA Server

subscribers

Cornmercial
suhscribers

Carmmercial
subscribers

subscribers

Ordinary

subscribers

iManager N2000
Ordinany

Hinh IV-3Mé hinh hé théng quan ly DSLAM ctua HUAWEI tai Bwu dién Ha
noi

Yéu cau hé thong NMS phai hd tro tinh ning quan 1y phan tir, quan 1y mang
va quan 1y dich vu. Quan 1y phan tir mang nén hd trg da truy cip tir nguoi

khai thac dugc két ndi trén nén IP, moi truong LAN/WAN.
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Giai phap quan 1y mang phai hd trg cho ca Mirc do thap (ng cic mang nho)
va Mirc do cao, rong véi sy tong hop ciia ca quan 1y mang va dich vu. Xem

hinh 8-2-1 M6 hinh tham chiéu quan 1y mang.

IV.1.4. Cdng viéc quan ly mang

Khuon kho cong viéc quan 1y mang s& bao trum it nhat 4 bo phan:

e H¢ thong quéan ly mang: Tit ca cic phin tir cua mang truy cip

ADSL phai dugc quan 1y boi NMS. Can cu hinh du cho NMS.

e Cac node quén ly: Cac node quan 1y, mdi node chira mot phan tir dai
dién, c6 thé 1a mot bo dinh hudng router, cau —Bridge, chuyén mach -

Switch, Modem ADSL...

e Giao thirc quan ly mang: Giao thic quan ly mang dugc dung bdi
nguoi quan 1y va cac nhan vién dé chuyén mach cic tin tirc quan 1y s&
la SNMP, giao thirc quan ly mang internet (L&p ung dung) cho phép
nha quan 1y quan 1y hoat dong ctia mang ludi, tim va giai quyét cac

van dé va 1ap ké hoach cho viéc phat trién mang.

e Quan Iy co s& thong tin MIB (Management Information Base): Quan
1y co s& thong tin MIB nhu viéc suu tap cac don vi tin tirc trong quan

1y dé phu vu viéc luu trit, xir Iy cong viéc khi can.

IV.1.5. Chirc ndng quan ly phan tir mang
NMS s& cung cap tat ca cac chirc ning dé quan 1y mang truy cdp ADSL.

Quan ly phan tr s€ cung cap cac chic nang sau:

e Quan Iy cau hinh: Céac chirc niang quan 1y ciu hinh s& cho phép hinh

thanh cac phan tir mang vdi:

e Ty dong xép dat cac truong trang thai.
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e Khai bao card méi lap dat trong cac DSLAM.

e Khai lugc cdu hinh mang cho tit ca muc do lién lac: duong day
ADSL, truy cap ATM, mang ATM, kiém tra chép nhéan két néi CAC
(Connection Admission Control)

e Ciu hinh cac két néi ATM (VPI/VCI).

e Mo/Khoa dich vu ADSL.

e Download phan mém trén cc bang mach DSLAM va CPE.

e Quan Iy phin tr phai hd tro: Xem cdu hinh mang; Xac dinh tai
nguyén cua node; Théng ké theo ddi thiét bi da lap dit; Phan mém
quan ly.

e Phén tir mang duoc yéu cau hd tro cac tinh ning C4u hinh ty dong va
cdu hinh boi nguoi khai thic mang. Dit liéu cdu hinh can phai xac
dinh: vi tri node (Tén + vi tri node), subrack, bang mach (card, Slot),
xac dinh cac duong ndi ndi bo (local port).

e CAu hinh hé théng dugce thue hién trude khi bt dau lép dat thiét bi.
Cai nay cho phép churc nang:

e cim - chay card, cac ddu cudi mang NT hay bat ky thiét bi khac nao
dugc thém vao hé thong

e Ty dong nhan biét (detect) va tu dong cu hinh.

e cho phép cai dat cac mach do thuong truc PVC khong can sy hién
dién cua card phén cung va mdt NT co thé duoc dua vao hoat dong

som khi da duoc lap dat.
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e Hoat dong/ dung hoat dong ciling s¢ duoc kiém tra boi nguodi quan ly
mang, c6 thé thay doi trang thai quan 1y trén thiét bi va PVC trong hé
théng. Cac yéu cau s& duoc goi t6i cac phan tir mang quan ly dé cho
hoat dong/ dirng hoat dong thiét bi di xac dinh. Ngudi khai thac phai

duoc thong tin vé két qua:
0 thyc hién thanh cong hoic 16i.

0 X Iy trong hé thong dugc thuc hién theo cac nguyén ly ITU-T
X.731.

e Cic chii thé c6 thé quan 1y trong hé thdng s& c6 cac trang thai sau:

0 Trang thai quan ly (loked = Blocked, unlocked = unblocked,
enabled = up, disabled = down)

0 Trang thai hoat dong (Active, Idle)

e Cac chu thé c6 thé quan 1y (danh sich va dang cap sap dit) trong hé
théng la:

0 Cac bang mach di¢n (Card).

0 Cac cong (diém vat 1y).

0 Céc giao tiép ATM.

0 Cac mach do thuong truc PVC.

0 Cac khe (Slot) s¢ dugc quan 1y hoac khong dugc quan 1y. Mdt
khe duoc quan 1y s& duoc giam sat boi cac thiét bi tng dung.
Khe khong quan 1y s& duoc tao ra khi tai cAu hinh nhu viéc xo04

mot subrack.

e Quan Iy 18i: Quan 1y 15i cho phép hinh thanh yéu té mang véi:
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0]

0]

Thu nhan duoc cac canh bao tir thiét bi.

Phén 16p canh bao trén yéu td nghiém ngit hé trong.
Thyc hién ban hanh mt canh bao dudi dang thong tin.
Tién trién cua canh bao (dang bi, di biét, da khac phuc).
Hinh thanh sy twong quan canh béo.

Loc lua canh bao.

¢ Quain ly su hoat dong: Chirc nang quan ly hoat dong s& hinh thanh

1én c4c phan tor mang nhu:

0]

Suu tap dit liéu hoat dong & cac diém hoat dong thay doi (SDH,
PDH, cac két ndi ATM, cac duong ndi ADSL).

Dt li€u twong trinh dugc tao ra ¢ cung diém hoat dong.

Gidm sat hoat dong dugc hoat dong va ngung hoat dong trén

mot bang mach don tir ngudi quan 1y phan tir (mang).

Dt liéu hoat dong (cac bd dém trong cac bd ghi) s€ duoc chiém
giit tir hé théng boi ngudi quan 1y sau khi giam sat hoat dong
xay ra. Trong mdi bd ghi d6 c6 mot gid tri ngudng cé thé duge
cai dat do ngudi quan ly. Néu gia tri bd ghi xap xi gia tri
ngudng thi mot canh béo s¢ xay ra.

Bo dém sé& duogc sir dung boi ngudi quan 1y: thu thap cac gia tri
d3 dém cho nguoi quan 1y, bao ham thém chirc ning “su kién

cha .

¢ Quin ly an ninh mang: Truy cip t61 EM (Element Management)

duoc di€u hanh bdi tiéu chuan cac co ché an ninh, n6 di€u hanh va
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cho phép ngudi quan 1y logon hé théng. Chirc ning quan 1y an ninh

cho phép:

0 Tao ra khéi lugc co s thim quyén truy cép trén Username/
Password. Tin tirc truy cdp duogc luu trit trong log file dé nhan

dang hoat dong ctia nguo1 quan ly.

0 Cho phép cac dinh ving domain quan hé ctia nguoi quan 1y dé

kiém tra viéc chia sé tai nguyén.

0 Nguodi quan 1y s& xac dinh tat ca cac user, ngudi ma can mot
phan hodc ddy di thim quyén truy cdp, bao gém password,
nhoém thanh vién... N6 cling cho phép gigi han user truy céap

theo thoi gian, cai dat thong ké truy cap...

0 Truy cap t6i hé thong NMS s& ¢6 3 mirc dd khac nhau: Nguoi
quan 1y hé théng, nguoi giam sat va ngudi quan 1y théng
thuong. Nguoi quan 1y hé thdng: s& duoc phép truy cip toi cic
ctra s6 EM, duoc phép thay d6i bat ky cac tham sd. C6 thé tao,
x04, stia d6i tham quyén cac user. Ngudi quan 1y thong thudng:
C6 thé truy cap toi cac ctra sO EM, duoc phép thay d6i mot vai
tham s6. Nguoi giam sat: Co thé truy cap tat ca cac cira s6 EM,
khong duoc quyén thay do6i bat ky tham sé nao.

0 Cho phép gan (cai dat, xo4, tao) thim quyén cho user trong mdi
tmg dung (ADSL, PVC, thiét bi, canh bao & su kién, dich vu,
UNI, NB(MD), SNMP).

IV.1.6. Mang quan ly truy cap
Hé thong quan 1y mang thong qua nguoi quan 1y phan tr (mang) dé hd tro

quan 1y mang truy cap, xtr Iy nhiéu phan tr mang.
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Trong thiét bi tng dung cac phan tir mang khac nhau dugc giam sat tir ban
d6 trong Open View Network Element Node Manager. N6 cho phép xem

cac node hé thong, cac subrack, slot va cac bang mach.

Cac phﬁn tr mang, node h¢ théng va subbrack duogc canh bao trén ban do
Open View. N6 cho phép tao ra canh bao chung va liét ké danh sach cac su

kién canh bao toi tat ca cac diém kiém tra (Control Point).

Dich vu tng dung dugc dung dé cai dat mot dich vu téi nguoi dung nhu
PVC, ADSL va cac chuong trinh cai dit mau s& duoc tao cho tat ca cac diém

kiém tra diéu khién CP.

IV.1.7. Cau hinh Client Server NMS

Co6 2 su thiét 1ap hé théng quan 1y: Client/Server va dimg mdt minh
Standalone. Thiét 1ap Client/Server doi hoi trong trudng hop thiét 1ap dung &
mang 16n (c6 nhiéu diém diéu khién CP va nhiéu duong diy ADSL). N6 bao
gdm mot server v6i nhidu man hinh nhé véi viée xt Iy chung vé thué bao va
co s6 dir lidu. (Cac dir lidu xt 1y tai chd duoc luu trir tai chd, tat ca cau trac
dir liéu cho cac phan tir mang duoc luu trit trong CP). Trong trudng hop

mudn tim kiém thong tin tir CP, cac Client s€ 1am vi¢c truc tiép voi CP.

Client

NMS server Database server

i i

NE NE NE NE NE NE

Hinh IV-4 M hinh hé théng NMS Client/Server
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Trong cac thiét 1ap nho, mo hinh ding mot minh Standalone dugc dung,
Client/server dugc cAu hinh trén cung mot Workstation.
Sau ddy 13 mot s6 hinh anh giao dién NMS Client cua cac chung loai thiét bi

DSLAM dugc str dung tai Buu di¢n Ha noi
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Hinh V-8 Giao dién d6 hoa phan mém quan ly thiét bi ZTE

IV.1.8. Khao sat quy trinh cung cap dich vu ADSL

bé co theé cung cép dich vu cho khach hang mot cach nhanh chong, bén canh
viéc thiét 14p cdu hinh cho céc thiét bi DSLAM dé c6 thé hoat dong mot
cach binh thudng theo chi din cta nha san xuat, cic DSLAM con phai duoc
thiét 1ap céu hinh cho phii hop vé6i quy trinh cung cip dich vu ciia nha cung
cép dich vu.

Do c6 mot sb luong khach hang 16n, hé théng cung cip rong khép trén dja
ban Ha ndi, nén

pé phu hop vé1 mo hinh kinh doanh ctia Buu dién Ha ndi, cac DSLAM s¢é
duogc dit tén theo mot chuan thdng nhat, tao diéu kién trao doi thong tin giira

cac don vi khac nhau. Vi du, cac DSLAM s€ duoc dat theo bd ma cua cac
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tong dai dat thiét bi: Téng dai bach khoa dugc thong nhat dat tén 1a BKA va
thiét bi DSLAM dit tai day s& duoc dit tén 1a BKAXy, trong d6 xy 1a chi sb
ciia DSLAM duoc lap dit tai tong dai d6 (BKA11, BKA12, BKA21...).

Cac cong DSLAM duoc thong nhat danh s6 tir 1 tré di trén tit ca cac loai
thiét bi du thiét bi 46 c6 phuong an danh chi muc khac nhau. Vi du, DSLAM
ctia Siemens dugc danh chi sb tang dan theo khe cim, nhung cac thiét bi
khac nhu Huawei, UMAP thi khong c6 tinh ndng d6, ma dugc xac dinh dudi
dang Shell/Frame/Slot/Port. Diéu nay tao ra cic bat cap khong nho cho bd
phan khai thdc mang khi phai thuc hién dong tic chuyén do6i tir thong tin
nhan duoc (Tén DSLAM, sb cong) sang khudén dang dugc quy dinh boi nha
San Xuat.

Mat khac theo khuyén nghi ctia nha san xudt, trude khi cung cép dich vu,
cac cong thiét bi nén dé & trang thai “dong” — disable dé tranh tiéu hao ning
lwong va tai nguyén tinh toan cia DSLAM. Piéu d6 din dén yéu cau dbi véi
hé thong 1a:

1. Cac cong phai dugc dua vao ché d6 disable trong cac truong hop:

a. Chua c6 khach hang dang ky sir dung (mic dinh khi thiét 1ap hé
thdng)

b. Khi khach hang dang ky tam ngung str dung

c. Khi khich hang no cudc, budc phai tam ngimg cung cap dich

vu
d. Khi khach hang huy hop dong
e. Khi khach hang dich chuyén sang mét vi tri khac (cong khac)

f. Khi ddu chuyén thiét bi sang mot DSLAM méi (cong khéc)
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g Vv...

2. Cac cong phai dugc dua vao ché d6 enable trong cac truong hop:
a. Khach hang ding ky sir dung va da san sang sir dung dich vu
b. Khi khach hang mudn khoi phuc dich vu
c. Khi khach hang hét no cude
d. Khi khach hang dich chuyén dén mét vi tri khac (cong khac)
e. Khi ddu chuyén thiét bj sang mét DSLAM méi (cong khac)

Bén canh viéc s6 lugng cac thao tac lién quan dén qué trinh phat trién thué
bao ngay cang ting do nhiéu khach hang st dung, hé thong quan tri mang

con phai thuc hién nhiéu thao tac lién quan dén chinh nha cung cép dich vu.

Do phai thuong xuyén cu hinh lai hé thong mang dé t6i da hoa kha ning
cung cap dich vu (diéu chuyén dung luong cong) s6 luong thao tic ting vot
va kéo theo d6 1a su qua tai ctia cac nhan vién k¥ thudt tai trung tim diéu

khién hé thong.

Mot van dé khac ciing 1am qua tai hé thong quan 1y tri 13 cac yéu cau cung

cap thong tin vé trang thai cong cia thiét bi.

Cac phan mém quan 1y thiét bi cua cac nha cung cap thuong dugc thiét ké
cho by quén tri nén c6 rat nhi€u tinh nang cao cap, lién quan dén hoat dong
cua cd hé thong va chi cac ky thuat vién da qua dao tao mdi c¢6 thé nam bat

va st dung tranh gy mat lién lac cho toan hé thong.

Theo phan cép quan ly, nha cung cép dich vu s& phai c6 mot bo phan hd tro
khach hang gian tiép qua dién thoai va thuong bd phan d6 khong co quyén

quan ly thiét bi ma chi co thé thuc hién cac thao tac monitoring.
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Bén canh viéc kha ning cua cic phan mém quan 1y dong goéi do nha san xuét
cung cip c6 nhimg han ché nhat dinh (vi dugc thiét ké chinh cho bd phan
quan 1y), nhiéu phin mém con khong c6 kha ning phan quyén cho nguoi

dung dé ¢ thé han ché thao tac theo user.
Pé dé hinh dung vé ta cting xem xét mot vi du sau: Khi c¢6 khach hang yéu
cau hd trg do gap su c¢d khi st dung dich vu, cong viéc dau tién ma bod phan
hd tro khach hang phai thyc hién 1a kiétm tra thong tin vé mot cong truy
nhap: dong/mo, trang thai 16i, dd duoc thiét 1ap cac ciu hinh can thiét...
Theo céach thirc thong thuong, cac can bd k¥ thuat phai thuc hién theo mot
quy phtc tap bao gdm 8 budc voi su tham gia ciia 2 can bo ki thuat cua 2
don vi khac nhau:
1. B6 phan hd trg khach hang nhan duoc yéu cau kiém tra théng so truy
nhip
2. Nhan vién hd tro k¥ thuat goi dién dén bd phan quan tri mang
3. B0 phan quan tri mang thuc hién xac dinh chung loai thiét bi
4. Chuyén sang may tinh hoic man hinh diéu khién NMS client twong
mg voi chung loai thiét bi d6
5. Tim dén giao dién man hinh m6 ta thiét bi d6
6. Xac dinh vi tri cong trén thiét bi (khe s bao nhiéu, cong thir may trén
slot do)
7. Thuc hién tac vu dugc yéu cau (léy thong tin trang thai, dong, méd
cong...)

8. Thong bao lai cho bén hd tro khach hang thong tin vé trang thai cong
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Toan bd quy trinh phirc tap d6 da lam giam dang ké chat lugng hd tro khach
hang ctia mang MegaVNN cling nhu gay qua tai cho cac don vi tham gia

vao qua trinh cung cap dich vu.

Su phat trién cta mang ludi xDSL ca vé sb luong va chung loai thiét bi da
dat ra mot thach thirc 16n ddi v6i Buu dién Ha noi trong viéc van hanh, khai
thac hé thong; cling nhu anh hudng dén chit luong cic quy trinh cung cap

dich vu cua don vi, ma ta c6 thé tom tat lai nhu sau:

1. Khéng c6 chirc nang dé cho phép cac hé théng hd trg bén ngoai giao
tiép v6i phan quan 1y mang: Do khong c6 chirc ning giao tiép véi cac
hé thdng hd tro bén ngoai (vi du hé thdéng quan 1y khach hang, hé
théng hd trg dich vu....), qua trinh cung cdp dich vu (déng md cong
dich vu, khoi tao dich vu, thao huy dich vu...) déu phai chuyén dén k¥
thuat vién khai thac mang thuc hién bang nhin cong thong qua hé
théng NMS cua mdi hang; khong cho phép két ndi, thuc hién tu dong
hoa day chuyén san xuat, ciing nhu khéng thé xay dung va phat trién
thanh mot giai phap tong thé. Piéu d6 da din dén cac hé qua tat yéu

Sau.

a. SO luong thao tac hang ngdy ting 1én theo sé lwong thué bao va
dich vu: Mot ngdy phai thyc hién nhiéu yéu cau doéng/mé cong
(khi c6 khach hang moé1 hoa mang, huy hop dé)ng, no, tra no cudc,
vv...). C6 nhimg ngay, s6 luong yéu cau 1én dén hon 300; thoi
gian thyuc hién trong tir 7:00 cho dén 21:00 véi cac quy dinh chit

ch€ vé thoi gian d€ han ché t61 da viéc mat lién lac cua khach hang;

b. Tao mdt stc ép khong nhé ddi véi qua trinh van hanh va khai thac
hé théng do phai sir dung nhiéu loai phan mém quan ly NMS dbi

v6i nhitng cong vi¢e hang ngay (kiém tra thong s6 cong, dong, mo,
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reset cong) . Thuc té 13 da co luc, can bd quan Iy mang phai ngdi

trudc 04 man hinh NMS va phai thao tac qua lai gitta 4 NMS nay;

2. Cong tac hd trg va cham soc khach hang gip nhiéu kho khan: Vi Iy do
an ninh, bao mat nén phan quan 1y mang NMS nén k¥ thuat vién tai
bd phan hd tro khong co thong tin vé trang thai thiét bi dé tra 1oi va hd
trg khach hang ma phai hdi thong tin tir b phén quan ly mang NMS,
anh huong khong t6t dén chat luong chiam séc khach hang, tén nhiéu

nhan lyc va mat nhiéu thoi gian cho doi.

3. Kho khin trong viéc tich hop timg dung, nang cao chét luong, tiy bién
cua dich vu: Cac phﬁn mém quan ly thiét bi DLSAM duoc thiét ké
cho cac nhu cau quan 1y chung nén c6 nhiéu diém khoéng phi hop véi
nhu cau sir dung cua Buu dién Ha nd1; khong tich hop véi cac CSDL
hién c6 ctia Buu dién Ha ndi, do vay gip nhiéu kho khin trong viéc

tich hop ing dung, nang cao chat luong ctia dich vu.

4. Khéng c6 mdt giai phap tong thé cho toan hé thong: Khong c6 mot
hang cung cap thiét bi DSLAM nao c6 kha ning cung cap mot giai
phép tong thé thoa man cac yéu cau trén, do giai phap thiét bi ctia mbi
hang déu khac nhau, cac hang chi c6 thé c6 kha ning cung cap giai
phap d6i véi thiét bi ctia ho khi co yéu cau, ma khong quan tam dén
thiét bi cta cac hang san xuit khac. Thyc té tai mang do Buu dién Ha
ndi quan ly da tdn tai thiét bi cua 4 hang san Xuét, trong khi $6 hang

cung cép thiét bi trén thi truong Viét nam udc tinh 16n hon 10 hang.

Su phat trién ngay cang manh mé cua dich vu xDSL véi xu hudng nang cao
chét lugng dich vu ma van tiét kiém ngué)n nhan lyc k¥ thuat cao doi hoi

phai c6 mdt giai phap giai quyét tri¢t dé cac van dé da néu trén.
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Pé giai quyét thoa dang cac van dé da néu trén, dé tai dang hudéng téi muc
tiéu xay dung mot giai phap phan mém phu hop v6i mo hinh khai thac, quan

ly ctia nha cung cap dich vu, dap tng cac yéu cau da dit ra voi cac kha ning:
e Cho phép tu dong hoda cac thao tac khai thac hang ngay;

e Cung cép giao tiép cho phép cac tmg dung/dich vu hd trg bén ngoai
dugc giao tiép voi cac thiét bi DSLAM. C6 thé theo di trang thai
thiét bi tir xa, tuy theo phan quyén cua cac don vi tham gia khai thac
pht hop vé6i quy trinh quan 1y dich vu ctia nha cung cép dich vu, tao

tién dé dé tién toi thuc hién cac chic nang quan Iy phirc tap hon...

e Nhit thé hoa giao dién quan ly, giup nguoi st dung tranh viéc phai

thao tac v&i nhi€éu phan mém quan ly khac nhau;

Nhén thtc dugce ¥ nghia quan trong cua viéce tin hoc hoa, ty dong hoéa dan
cac thao tac don gian, giai phong ngudn nhan lyc cé trinh do cao khoi cac
thao tac don diéu, cling nhu nang cao chét luong cung cép dich vu, nhom
thuc hién dé tai s& cd gang hoan thanh dé tai hudng téi kha ning ap dung
vao thuce té khong chi ddi v6i don vi minh, ma c6 thé ap dung vao céac don vi

khac trong pham vi tap doan.

IV.2.Quan tri mang tap trung qua WEB sw dung CGlI
Pé xdy dung Gmg dung quan tri mang tp trung qua web, chung toi da sur
dung cac ham SNMP API trén nén Java ctia hang AdventNet.
Java duoc sir dung vi nhiing tinh chat rit co ban ctia ngdn ngit lap trinh nay,
d6 1a tinh don gian, hudng d6i twong, pht hop véi ngdn ngit 1ap trinh mang,
c6 d6 bao mat cao, multi-thread va c6 thé chay trén moi loai may tinh khac

nhau.

85/116



Ludn vén thac sy Xir Iy thong tin va truyén thong

Pbi véi mot ngodn ngit 1ap trinh may tinh, Java tuy ra doi muodn (ndm 1995)
nhung d3 nhanh chéng tré thanh mot ngdn ngit 1ap trinh dwoc phat trién

nhanh nhit va duoc chao dén nhiéu nhat trong lich st.

Nhu d3 trinh bay & trén, Java c6 trong nd nhiéu dic tinh quy bau, phu hop
voi 1ap trinh da nan va lap trinh mang trén internet: an toan, khong phu thudc
vao chung loai may tinh (chay dugc trén moi hé nén), huéng ddi tuong, da
ludng, 12 ngdn ngir 1ap trinh mang va mot diéu rat quan trong, d6 13 Java

dugc tich hgp vao céc trinh duyét mang.

Céc tng dung quan tri mang c6 thé thu hoach duoc rat nhiéu loi ich tir Java.
Java c6 mot hé thong thu vién ham phong phu cho cac Gng dung trén mang

va c6 thé dé dang lap trinh cho cac ing dung dya trén TCP ciing nhu UDP.

Do 13 ngdn ngit 1ap trinh khong phu thudc vao hé nén (may tinh va hé diéu
hanh), cic mi chuong trinh Java c6 thé chay trén bat ky mot mdy tinh nao
trén Internet. Ngoai ra, vdi cac Java applets chay trong céc trinh duyét web,
nha quan tri mang c6 thé quan tri cac loai thiét bi khac nhau tir xa. Diéu d6
c6 duoc do ngdy nay, tat ca may tinh mang déu duoc cai dit sin cac trinh

duyét va tat ca céc trinh suyét déu hd tro Java.

Mot applet 1a mot chuong trinh mini chay bén trong mot trinh duyét web.
Applets s& dugc tu dong download nhu 1a mot phan cua trang web va duoc
nap vao bo nhé ctia web browser client va cho thuc hi¢n. Thong thuong, cac
applet nay sé tao ra cac hiéu img d6 hoa bén trong khu vuc hién thi cta trang

web.

Nho vao co ché nay ma chung ta c¢6 thé cung cap cac phan mém nho tr mot

server trung tdm dén cac may tram va do cdc phan mém nho nay duogc chay
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tai phia client, chiing ta c6 dugc mot mo hinh tinh toan phéan tan server dén
cac may tram.
Gidi thidu gbi phan mém SNMP ciia AdventNet SNMP
AdventNet Java SNMP API 1a mot hé théng cac ham cong cu dang client-
server gianh cho cac Gmg dung quan tri mang. AdventNet cung cdp cac ham
API co ban gitp chiing ta c6 thé xay dung dugc cac giai phap quan tri mang
dua trén su két hop gitta SNMP va cong nghé Java.
Goi phan mém nay co thé chia thanh bén 16p chinh sau:

1. Lp cac bién SNMP

2. Lép giao tiép SNMP

3. Lép lién quan dén cac MIB

4. Lop phu trg
Céc 16p bién SNMP
Chung ta da biét 1a chuan SNMP dinh nghia mot s6 kiéu bién nhu Integer,
Bit String, Octet String, Object Identifier va NULL
AdventNet SNMP Package ciing dua ra cac 16p bién twong tmg véi cac kiéu
bién trén. Pau tién 1a mot 16p dang abstract voi tén goi SnmpVar, chira cac
abstract methods gianh cho viéc in 4n, ma hoa ASN va gidl ma, vv...
SnmpVar c¢6 cac 16p con tiép theo 1a Snmplnt, SnmpString, SnmpNull,
SnmpOID, SnmpUnsignedInt. Cac 16p con nay lai ¢6 cac 16p con tiép theo
nhu: SnmpOpaque, SnmplpAddess, ... xem hinh
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~—> inheritance

SnmpVar
Snmpint SnmpString SnmpNull SnmpOID SnmpUnsignedint

N T~

SnmpOpaque | | SnmplpAddress SnmpCounter | | SnmpGauge | | SnmpTimeticks

Hinh IV-9 Cau tric phan I&p cia SnmpVar
Lop SNMP SNMP Communication

Chiing ta ¢ niam 16p lién quan dén viéc trao doi théng tin qua SNMP:

SnmpAPI: 16p nay duoc tao ra dé quan 1y cac phién SNMP dugc tao ra bai
cac ung dung cua nguoi dung, quan ly cac modul MIB da dugc nap va luu
trir cac dit liéu quan trong trong giao tiép SNMP. Pay 1a mét 16p ra t quan
trong cia Advent SNMP Package. Trudc khi sir dung bat ky mot ham
SnmpAPI ndo, chiing ta cling déu phai khoi tao va chay 16p nay.
SnmpSession: Pugc dung dé quan 1y cac phién 1am viéc trong mot cip giao
tiép SNMP. 16p nay cung cap cac ham cho phép mé cac phién lam viéc dong
b6 hodc bat déng bo; guri va nhan cac yéu ciu SNMP, kiém tra tra 161 hodc
timeout va dong phién lam vi¢c. SnmpSession can phai duoc khéi tao trudc
khi bat dau thuc hién lién lac gitta hai bén SNMP.

SnmpCallback: Puoc sir dung khi c6 mot két qua tra 1oi khong dong bd dén
mot thread nhung can duoc xir Iy thém boi mot thread khac

SnmpPDU: cung cap cac ham va bién can thiét dé tao va s dung cac SNMP
PDU. Cac method dugc cung cap bao gom thém céc lién két bién véi cac
OID va cac bién Null cho cac PDU, in ra tat ca cac lién két bién...

Céc 16p lién quan dén SNMP MIB

Chung ta c6 mdt s6 16p lién quan dén xir Iy cac SNMP MIB nhu sau:
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MibModule: Pua ra mét cach phan tich ct phap va st dung céac bién dit liéu
trong cac file modul MIB. Mbi mét phién ban MIB duogc tao ra tor mot
MIBModul File va chung ta c6 thé nap vao va loai bo cac MIBModul nay
bang cach tao hay x06a cac phién ban (instance) nay. Thong qua phan tich cac

modul MIB nay, ching ta c6 thé nhan duogc cac gia tri do cac Agent tra vé.

MibMacro: Pugc sir dung dé phan tich ct phap cac MIB macros. Hién thoi
chi hd tro cac macro dang OBJECT-TYPE va TRAP-TYPE.

MIBTrap: Puoc sir dung voi cac dit liéu dang trap

MibNode: dang trinh bay ctia mot node trong cay MIB. C6 nhiéu method va
thudc tinh duoc phat trién dé don gian hoa viéc phat trién cac img dung c6

st dung cac dinh nghia cua MIB.

LeafSyntax: Sir dung dé trinh bay dang mé ta cua céc 14 trong cdy MIB
Céc 16p phu tro:

C6 mot s cac 16p dugce thiét ké nhung khong nam trong cac phan loai trén:

SnmpClient: Pay 1a mot giao dién duoc st dung dé thay d6i cac dién bién
theo ngam dinh cta cac ham callbacks, xac thuc va dua ra cac thong bao
debug.

trinh thuc hién.

Phan tiép theo, chiing ta s& di vao cac budc co ban 4p dung quéan tri mang

qua web dua trén goi AdventNet SNMP.
Xay dung cong cu quan tri mang dua trén CGI

Céc yéu cau co ban cua h¢ thong:
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Hé thdng quan trj mang DSLAM c6 thé dugc bat dau tir mot thiét ké don
gian: Hé thong giao tiép SNMP dya trén CGI, c6 kha niang thuc hién cac cau
lénh truy van don gian dé lay cac thong tin vé hé thong trong MIB-I1. Pay la
cac thong tin cuc ky co ban doi véi mot hé thong quan tri mang.

Céc yéu cau can thiét cho NMS_CGI:

(1) Nguoi st dung c6 thé dung trinh duyét web (NetScape, Internet
Explorer,...) dé liy cac thong tin can thiét ctia hé thong. Do sir dung
trinh duyét web nén hé thdng nén cung cip cac giao dién dd hoa phu
hop véi nguoi stir dung.

(2) Nguoi st dung ¢ thé nhap vao tén hodc IP cia DSLAM.

(3) Tuy theo tén hodc dia chi IP cia DSLAM ma NMS_CGI s¢ tra 161 véi
cac thong tin tuong tng duoc dinh nghia trong MIB-II hodc 1a thong
bao chod hodc bao 16i

(4) Theo RFC 1213, két qua théng bao vé cua sysObjectD 1a OID va
SysServices 1a mot s6 nguyén nén NMS_CGI can phai thong dich lai
dé nguoi str dung c6 thé hiéu duoc.

(5) Thoi gian thuc hién mdt yéu cau theo khuyén nghi 1a 15 gidy, sau thoi

gian trén, hé thong s& dua ra thong béo timeout.
Dua vao cac yéu cau trén, hé thong s& duoc thiét ké theo hudng dbi tuong.
IV.2.1. Xay dwng chwong trinh trén CGI

Trong phan nay, ching ta s€ luan ban vé cach xay dung cong cu quan tri

mang dua trén CGI.

Khi ngudi st dung bAm vao mot lién két (link) trén trang web va link d6

dugc tréo dén mot dia chi (URL) ctia mot chuong trinh nam trén web server,
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server s€ goi chuong trinh do ra dé thuc hién. Trudc do, server s& chuyén
cac tham sé duoc yéu ciu vao chuong trinh théng qua Bo nhap chuan
(standard input) va cac bién moi truong theo dung quy tic ciia CGI.
Sau khi thuc hién xong, chuong trinh s& giri cac két qua tra vé thong qua bod
ra chuan (Standard Output) cho web server va dén luot minh, web serer s&
tra lai két qua cho web client.
Trong mé hinh nay, http client va server cing déu phai str dung chuin dic ta
dir liéu MIME (Multipurpose Intemet Mail Extensions) ctia Interrnet dé mo
ta (va thoaa thudn) vé ndi dung cua cac thong diép. Theo quy tic cua giao
thirc HTTP, HTTP client va server phai tu thoa thuan véi nhau vé céach thirc
trinh bay dir liéu mdi khi két ndi dugc thiét lap.
Mot yéu cau HTTp thong thudng cd ba phan nhu sau:
<method> <resource identifier> <HTTP version><crlif>

e <method> 1a cau Iénh HTTP nhu GET hay la POST

e <resource identifier> mo ta tén cua tai nguyén dich

e <HTTP version> mo6 t4 phién ban ma phia client st dung, vi du nhu

HTTP/1.0
e <crlf>1a ky tu hét-chuyén vé dau dong
(2) Cac trudng chia thong tin vé yéu cau: <Header>:<Value><Crlf>

Truong header dung dé chua cac thong tin lién quan dén phan header cua
yéu cau, c¢6 dinh dang la tén cua header, tiép theo la gia tri cua header va
cubi cung 1a Crlf. Trudng header cudi cing duoc két thiic bang 2 ky tu CrLf
lién tiép.

(3) Phan than thuc thé (the entity body):
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Phan nay duoc client sit dung dé chuyén cac thong tin can thiét lién quan

truc ti€p dén yéu cau lén server

HTTP GET duoc server st dung dé tiép nhan dia chi URL va gui dir liéu vé
cho client. HTTP POST ciing twong tu nhu HTTP GET nhung ¢6 mét diém
khac biét 1a ching ta khong thé giri mot lugng dit lidu 16n hon 256 ky tu
(hay 1024 ky tu tiiy theo hé thong) thong qua 1énh GET. Do d6, trong thuc
té, khi co cac yéu ciu giri vé server, ching ta thuong hay st dung 1énh
HTTP POST hon. Listing sau 1a mot doan ma java st dung Java Socket dé

tao mot két noi1 gitra client va server.

import java.lang.*;
import java.util.*;
import java.net.*;
import java.io.™;

class ClientCGl {
Socket socket = null;
private String[] mSg = {l"’, lL”, , , 511’ lL”, lL”, ‘511’ ‘511};
private boolean MSG = false, ERR = false;
private String script = "/cgi-bin/dslamnet/snmpGet”;
private String line = “7;

public ClientCGI(String str) {
String data = new String(“hostname *“ + str);
try (
socket = new Socket( “172.30.1.2”, 80);
DataoutputStream ostream = new
DataOutputStream(socket.getOutputStream());
DatalnputStream istream = new
DatalnputStream(socket,getInputStream());
ostream,writeBytes(""POST " + script + " HTTP/1.0\r\n”
+ "Content-type: application/octet-stream\r\n”
+ "Content-length: + data.length() + "\r\n\r\n”’;)
ostream, writeBytes (data) ;
ostream,close();
line = istream.readLine();
if(line.equals(C'Warning!””) (
... /7/ Xu ly loi
) else if(line.equals('Message!'")){
. // Co ket qua gui ve
}

istream.close() ;
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} catch (Exception e) {
... // Xu ly loi
}

}

Chung ta cling c6 thé sir dung 16p URLConnebtion di dugc viét sin trong
mai truong Java.net. Khi d6 thi ma Iénh s& dugc gian lugc di rat nhiéu. Thay
vi phai 1am viéc v6i TCP connection véi cac dit lidu gdc, ching ta chi can
lam chi rd URL va giri thang dén server. URLClass s& thuc hién phan cong
viéc con lai.

public ClientCGl (String str) {
try {

URL snmpserver = new URL("172.30.1.2"7 +
"'/cgi-bin/DSLAMnet/snmpGet™);

URLConnection connection =

snmpServer .openConnection();

connection.setDoOutput(true);

PrintStream ostream = new
PrintStream(connection.getOutputStream());

ostream.printin(str);

ostream.close ();

BufferedReader istream = new BufferedReader(

new InputStreamReader (

connection.GetlnputStream()));

line = istream.readLine();

}
Listing ClientCGlI.java st dung URL Class

Phan ma java chay ¢ phia Client con don gidn hon nhi€u so v61 doan ma
chay trén server. Tat ca cac cong viéc can lam la nhan s6 li¢u tir Standard
input va gui két qua ra standard outphut

class RequestHandler {
public static void main(String[] args) {
String line = null, error = null, rdata;
RequestHandler request _handler = new RequestHandler();
try {
BufferedReader istream = new BufferedReader(
new InputStreamReader(System.in._.Read())
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line = istream.readline();
itf(line = null ) {
; // Lay du lieu va ghi vao rdata
System.out.printIn(“Content-Type:
text/plain\n\nMeseage!\n” + rdata);
} else {
System.out.println(““Content-Type:
text/plain\n\nMeseage!\n” + error);

}

istream.close();
} catch (Exception e){
System.out.printIn(“Content-Type:
text/plain\n\nWarning!\n” + e);
}
System.exit(0) ;

// Bat dau tien trinh phan tich rData va
//gui cac snmp query den cac DSLAM

}
Listing ServerCGl.java RequestHandler.java

IV.2.2. Xay dwng chwong trinh gri nhan SNMP
St dung goi phan mém AdventNet SNMP, 16p SnmpTask.java da dugc viét

vo1 muc dich thuc hién cac tac vu SNMP khi dugc yéu cau.

Theo tai liéu hudng din cua AvantNet, bat ky mot tng dung nio mudn sir
dung go6i phan mém nay déu phai khoi tao va chay 16p snmpAPI. Sau do,
trung dung s& phai nap modul MIB dé c¢6 thé nhan duoc cic gia tri tuong

ung tr SNMP agent.

Tiép d6, tng dung s& phai m& mot phién ban ciia SnmpSession dé lién lac
v6i cac SNMP agent. Theo tai liéu ctia AvantNet, chung ta c6 thé tao khong
han ché cac phién 1am viéc nhung can phai luu ¥ rang, cac phién lam viéc
nay thuc chat 1a cc thread va viéc md qué nhiéu hoic duy tri nhiéu thread
chay song song véi nhau 1a khong can thiét.

class SnmpTask{

private MibModule module = nuil;
private SnmpOID oid;
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private SnmpPDU pdu = null, re_pdu= null;
private SmpVarBind varbind = null;

private SnmpVar var = null;

private SnmpSession session = null;

private SnmpAPI api = null;

private byte commnand;

private String errMsg = “7;

private boolean eStat = false;

public SnmpTask(String host , String community) {
// Instantiate and start SnmpAPI
api = new SnmpAPI();
api.start(Q) ;
command = api.GET_REQ _MSG; // change to GET operation
// Load the MIB Module
try {
module = new MibModule(*'rfcl213-MIB”, api,
api -DEBUG) ;
} catch (Exception e) {
errMsg = ""Loi: Doc/xuly MIB URL: " + e;
return;
ks
// Instantiate SnmpSession
session = new snmpSession(api);
session.peername = host;
session.comunity = community;
session.remote_port = 161;
session.timeout = 15000; // 15 seconds
session.retries = 0O;
opensession();

}
1} // end of snmpTask
Listing Xay dung 16p snmpTask

Constructor cua 16p nay sir dung method openSession, don gidn 1a thuc hién
viéc mé mot phién SNMP va xir 1y céc 15i phat sinh

// Open session
private void opensession() {
try {
session.open();
} catch (Exception e) {
errMsg = “khong the mo duoc phien SNMP. Eror: **
+ e._getMessage
eStat = true;

}
}

Listing M& mot phién lam viéc cua SnmpTask.java
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Tiép theo, ta s& can phai tao mét SNMP PDU va chuyén dir liéu dén SNMP
& dau xa. Cong viéc dau tién 13 khoi tao va gan PDU véi mot 1énh cu thé
(xem vi du). Cac cau Iénh cu thé da duoc dinh nghia san trong lop SnmpAPI
dudi dang BYTE: GET REQ MSG, SET REQ MSG tuong tng véi cac
tac vu Get va Set cuia SNMP.

// Tao SnmpPDU

private void buildPDU(byte cmd) {
pdu = new SnmpPDU(api);
pdu.command = cmd;

}

private void buildPDUex(String poid){
SnmpOID oid = new snmpOID(poid, api);
pdu.addNull (oid);

}

//Gui SnmpPDU
private SnmpPDU sendPDU() {
SnmpPDU response_pdu = null;

try {
response_pdu = session.syncSend(pdu);

} catch (SnmpException e) {
errMsg = "Sending PDU: " + e _getMessage();
return null;

}
if (response _pdu == null) {

} else {

return response_pdu
}

}

Listing cac method tao va gtri PDU

Sau khi mot phién lam viec SNMP da dugc md, ching ta co thé bit dau guri
cac 1énh SNMP dén cac agent thong qua cac phién lam viéc d6. Viéc gui cac
PDU c¢6 thé duoc thyc hién dudi 2 hinh thire: dong bd (synchronous) va bat
ddng bo (asynchronous). V4i phuong phap xir Iy déng bo, tng dung s& tam
ngimg tai thoi diém dé va doi cho dén khi c6 dit lidu duoc giri vé hodc phién

lam viéc bi timeout.
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Sau khi di viét xong cac doan chwong trinh giri nhan thong qua web, cong

viéc tiép theo s€ la tao mot hé théng hoan chinh dé kiém tra.

Cong viéc dau tién 1a phai tao mot file .html dé co thé download tir trén
mang thong qua web client.

<HTML>

<HEAD> <TITLE>DSLAMNET SYSTEM</TITLE></HEAD>

<BODY>

<CENTER>

<APPLET CODEBASE="http://172.30.1.2/cgi-bin/DSLAMnet/”,
CODE= “ClientApplet.class”,
archive=ClientAppletJar.jar, width=550 height=380>

<B>Sorry, your web browser should support Javal.l</B>

</APPLET>

</CENTER>

</BODY>

</HTML>

JAR 1a tir viét tit cua Java Archive, dugc sir dung trong mdi trudng Java dé
nén va trao d6i nhiéu file khac nhau (vi du nhu céc java class) trong mot file.
Trong trudng hop ndy, browser sé chi can tao mot két nbi dén web server dé
tai file JAR vé dé chay Java applet. Bén canh d6, sir dung file JAR con tiét
kiém duogc thoi gian tai file do dir li¢u da duogc nén tir trudce.
Vé nguyén tac, cac file d6 nén duoc dit & mot vi tri ma client co quén truy
xudt va nén dugc dé chung trong mot thu muc (vi du /CGI-BIN/). Céc file
dat trong thu muc nay la:

(1) cac file chtra cac class chay trén server nhu la RequestHandler.class,

SnmpTask.class, vv...
(2) AdventNet SNMP package

(3) Mdt file .bat hoac .vbs c6 dong 1énh:

jJava RequestHandler
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Luu dd hoat dong:

Hinh IV-9 minh hoa céc giao tac can thuc hién gifra client terminal va cac

phan ctia hé thong trong md hinh quan tri mang st dung CGI:

(1) Nguoi str dung nhap vao tén ciia DSLAM va sd cong trén thiét bi va

chon thao tac can thuc hién r61 bam vao nit submit

(2) Applet lay sd liéu do nguoi st dung nhép vao va chuyén dén cho dbi

tuong ClientCGI
(3) ClientCGI chuyén dit liéu vé cho web server

(4) Web server phén tich yéu ciu, thuc hién mot truy van vao co so dit

liéu dya trén tén cia DSLAM dé xac dinh:
a. bia chi IP cia DSLAM
b. Chung loai cia DSLAM

c. Cac SNMP community dung cho 1énh GET va SET cua
DSLAM

d. Cac OID can thiét twong Gng véi cong va cdu 1énh can thuc
hién
(5) RequestHandler duoc goi boi web server s& lay dit liéu thong qua
bién mdi trudng va standard input va goi snmpTask;

(6) SnmpTask s& giri cac goéi SMP PDU dén cac DSLAM dé thuc hién

cac yéu cau.

(7) SNMP Agent tai cac DSLAM nhan yéu cau, xtr Iy va tra lai két qua
cho Web server (SnmpTask)

(8) SnmpTask chuyén két qua vé cho RequestHandler
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(9) RequestHandler tao ra két qua dudi dang chudi va giri vé cho web

server
(10) Web server chuyén két qua vé cho ClientCGI
(11) ClientCGI chuyén két qua vé cho JavaApplet

(12) JavaApplet hién thi két qua cho ngudi str dung: tinh trang thuc

hién cau 1énh hoic 1a thong bao 16i

Trén day la nguyén tic co ban dé xdy dung hé théng theo ddi va quan tri

DSLAM dua trén CGIL.
Chung ta c6 thé thdy & day co su tham gia cta 3 thyc thé, d6 la:
(1) WebClient tai may tinh cua ngudi st dung

(2) WebServer tai diém giao tiép gitta mang cua ngudi st dung va mang

cac DSLAM

(3) SNMP Agent tai cac DSLAM
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Hinh IV-10 Giao dién cua DSLAMnet
O mo6 hinh nay, ta c¢6 thé nhan thay ganh nang tinh toan da dugc dit 1én Web
server do phai 1am diém giao tiép v&i cac bén va thyc hién cac phép tinh
khac nhu truy van co s& dit liéu, tinh toan cac tham so thiét bi dya trén cé)ng

va chung loai DSLAM.

Trong trudng hop mang cung cap dich vu c6 nhiéu thiét bi va chung loai

khac nhau, web server s€ tr¢ thanh diém nghén cua toan b dich vu.
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IV.3.Quan tri mang tap trung qua WEB st dung CORBA

Pé xdy dung tng dung quan tri mang tap trung qua web, sit dung CORBA
chung t6i d3 str dung san pham VisiBroker cta hing Borland

Gidi thiéu VisiBroker

Nhu d4 dé cip dén & cac chuong truée, CORBA 1a mét trong cac cong nghé
trung gian (middleware) trong cong nghé¢ tinh todn phan tan trén mang.
CORBA 1a céc tiéu chuan chung dugc dinh nghia boi OMG véi muc dich
tao ra mot giao tiép théng nhat cho cac tng dung hudng d6i twong trén mang
khong déng nhét. Dé co thé st dung dugc CORBA, ching ta s€ can c6 mot
phan mém tao mot moi trudng nén dé phat trién ung dung. VisiBroker 1a
mot trong cac san pham hang dau hd tro viéc phat trién, trién khai cac doi
tugng Gmg dung phan tan trén mang véi cac phan cing va phan nén khac
nhau va hoan toan tuong thich voi CORBA.

Visibroker c6 nhiéu packet khac nhau cho cac ngén ngit 1ap trinh khac nhau.
Dé phuc vu cho cong viéc ctia minh, chung t6i d3 sir dung go6i phan mém hd
tro Java dé co thé ddi chiéu véi hé théng trén CGI.

ORB cua VissiBroker dugc viét hoan toan bang Java nén co thé dugc sur
dung va phat trién dudi dang c6 thé tai vé dudi dang ORBlet.

C6 ba thanh phan chinh dugc dong goi kém theo VissiBroker cho Java. D6
la: dich vy tén (Naming Service), dich vu sy kién (Event Service) va
GateKeeper.

Naming Service cho phép gan nhiéu hon mét tén logic cho mot dbi tuong
thuc hién va luu trong ving namespace cua dich vu.

Event Service cung cip cac tién ich dé ching ta c6 thé tach riéng céac trao

doi gitra cac loai doi tugng khac nhau va nhd do, nhiéu doi tuong c6 thé guri
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dir liéu theo phuong thirc bat dong bd dén nhiéu dbi twong str dung dir lidu

thong qua cac kénh riéng su kién riéng.

Gatekeeper 1a dich vu chay trén web server va co thé cho phép client nhan
cac callback ké ca khi trong hé thong c6 str dung firewall. Pay 1a mot thanh
phan rat quan trong ddi voi cac tng dung trén nén web, dic biét 1a trong mo

hinh ba bén Client/server nhu da trinh bay ¢ cadc chuong trudc.

VisiBroker con dua ra cac cong cu phat trién tién tién nhu id12ir, id12java,
java2iiop va java2idl. IDL2java 1a mot cong cu rat co ban dé viét cac
chuong trinh Java c6 thé sir dung dugc Visibroker ORB. D6 thuc chét 14 cac
trinh tién bién dich duoc stu dung dé sinh ra cac dic ta Java (stub) cho cac
d6i twong Client va bd khung (skeletions) cho cac d6i twong server tir mot

file IDL.

VissiBroker con dua ra cac cong cu manh cho viéc xay dung céac ting dung

CORBA, dac biét 1a cac ung dung trén nén web.

IV.3.1. Xay dwng rng dung v¢&i VisiBroker

Hinh IV-11 md ta quy trinh xay dung mot tng dung CORBA. Nhu di dé
cap dén & phan trudc, dé c6 thé chay duoc trén nén CORBA, cac dbi tugng
phai dugc mod ta bédi mot file IDL — dua ra cac dac ta cua doi tuong dich vu
s& dugc cung cdp cho cac client. Pinh nghia ndy bao gém kiéu cta ddi
tuong, cac thudc tinh cua dbi tuong, va danh sach cac method ma ddi tuong

d6 cung cap cling nhu cac tham s6 cua method doé.

Sau khi di viét xong file IDL, ching ta c6 thé st dung trinh tién bién dich
ctia VissiBroker id12java, ta s& c6 duoc céc file class, trong d6 da bao gom

cic doan mi can thiét dé thuc hién chuong trinh (stub code cho Client va
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Skeletion cho Server). Cac file class nay dugc chura trong cac dong goi ma

ching ta hay goi la cdc modul trong file DIL

ggg; VisiBroker @
Dalinii ions
in IDL idl2java

/"

written by programmer

Interfaces,

\ claésses.
( :} an

Client i Object
Stubs operations Sl-ujaletons

SNMP

Elierl'lt

pplication

Code

written by programmer

SNMP Server

Client
Application / V| implementations
stub | | skeleton |

VisiBroker ORB

Hinh 1IV-11 Lwu d6 xay dwng hé théng quan tri mang DSLAM vé&i VisiBroker
Sau khi d3 viét xong cac chuong trinh tng dung client va server, cong viéc
tiép theo 1a phai bién dich lai thanh mot chwong trinh Java hoan chinh
(.class) va cai dat vao hé thong

IV.3.2. Xay dwng cong cu quan tri mang xDSL str dung CORBA
V& co ban, cic yéu cau ddi v6i hé thdng sit dung CORBA va CGI 1a nhu
nhau. Trong mé hinh sit dung CORBA, chung ta s& xem xét mo hinh bdn
bén, diéu van chua thé thuc hién dugc & mo hinh CGI truyén théng.

Cong viéc dau tién can thuc hién 1a chung ta phai viét duoc file mé ta IDL

theo dung yéu cau cua hé thong.
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Trude hét, chung ta s€ phai dua ra dinh nghia cua giao dién cho cac tac vu
cin ban nhit nha SnmpGet va SnmpSet. Sau diy 1a doan mi cua file

DSLAMnet.idl.

module SnmpSys {

struct sysData {
string s_Descr;
string s_0Oid;
string s_The;
string s_Con;
string s_Name;
string s_Locat;
string s_Serv;
string error;

};

exception OprException {
string reason;

};

interface Oprinterface{
sysData snmpGet(in string host) raises (OprException);
}:

}:

Chung ta can luu ¥ rang tir khoa modul chinh 13 tén ctia nhom céc giao dién
va cac dir liéu chtra trong né. C6 thé néi né co vai tro tuong ty nhu cac java
package va bo sung thém mot mirc dinh nghia vé ciu trac phan tang ctia IDL

namespace.

Trong DSLAMnet.idl, chung ta dd dua ra cac dinh nghia vé tén ctia modul,
cdu trac dit liéu, exeption va 02 giao dién gianh cho cac tac vu snmp co ban
la OprInterfaceGet (gianh cho GetRequest) va OprinterfaceSet (gianh cho
SetRequest).

Sau khi ¢4 mé ta xong, chiing ta c6 thé dung trinh tién bién dich idl2Java cta
VisiBroker dé sinh mot s file java can thiét. Cac file d6 s& duoc luu trong

mo thu muc con tén file nhu dugec moé ta & DSLAMnet.idl (SnmpSys). Mot

s file can thiét cia hé thong:
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Oprinterface.java: Khai bao cia cac giao dién

OprlinterfaceHelper.java — Khai bao 16p OprinterfaceHelper. Lop nay dua ra

dinh nghia cac ham ti¢n ich nhu la bind, read, write, insert, vv...

OprException.java — M6 ta OprException class, dugc st dung dé chuyén

thong bao 16i thong qua ORB

SysData.java: File dugc st dung dé tao ddi tuong Sysdata, dung dé chuyén
dir 1iéu qua ORB

St_Oprlinterface.java - stub code cho dbi tugng Oprinterface & phia Client.

OprlnterfacelmpBase.javaL skeleton code cho dbi tugng Oprinterface & phia

Server.

M3 chuong trinh & phia Client ¢6 thé duoc st dung lai tir phan xay dung
phan mém quan 1y dua trén CGI. Chi can thuc hién mot sé thay doi nho &
doan ma applet nhu sau:

//ClientOrbApplet.java
import java.awt.™;
import java.awt.event.*;

public class ClientOrbApplet extends Applet \
implements ActionListener {
private SnmpSys.Oprinterface op_interface;

public void init() {
// Initialize the ORB.
org.-omg.CORBA_ORB orb = \
org.omg.-CORBA_.ORB.init(this, null);
interface = SnmpSys.OprinterfaceHelper._bind(orb,\
"System Operation');

. // Su dung oprinterface.snmpGet de lay thong tin
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Thay d6i chi yéu ¢ ddy la chung ta s& phai khoi tao ORB va st dung
OprinterfaceHelper.bind dé tao ra mot d6i twong Oprinteface va sau d6 méi

thuc hién snmpGet thong qua bindhelper nay.

ORB class cung cip cac ham hd tro, duoc s dung & ca hai phia vlient va
server. Pé khoi tao VisiBroker ORB, chung ta s& phai goi dén ham init().
Ham init() nay c6 thé dugc goi véi cac tham sé this (tham chiéu dén chinh
ban than applet). Bang cach nay, ORB client s& thiét 1ap mot két ndi dén mot
phién cua Broker Gatekeeper, chay & trén may server, tuc la noi ma applet
duoc tai vé. Gatekeeper c6 nhiém vu gitip cho client xac dinh va stir dung cac
d6i trong khong nam trén web server (ndm & mot mdy tinh khac) va cho
phép nhan céc callback, diéu khong thé thuc hién duoc do yéu ciu bao mat
clia cac web browser. Cac web browser 4p dung hai kiéu han ché vi 1y do

bao mat dbi véi cac Java applet (con dugc goi 13 SandBox):

o Céc applet chi duoc két ndi nguoc lai dén cac may tinh ma tir do,

applet duoc tai vé

o Cac applet chi dugc chip nhan cac két ndi dén tir host ma applet d6

duoc tai vé;

Pé c6 thé c6 cac tham chiéu dén cac ddi twong & xa nhu Oprlnterface. chiing
ta phai tao su gin két (dung ham bind) cua OprinterrfafeHelper. Sau khi
applet goi dén ham bind, ORB s& “noi chuyén” voi SmartAgent dé xac dinh

server ung voi Oprlinterface.

Budc tiép theo ORB s& thir thiét 1ap két nd giita applet va server nay. Néu
ORB khong thé tim duoc serer hodc khong thé thiép 1ap duoc két ndi, bind
s& tra vé mot 18i hé théng CORBA
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Cong viéc tiép theo 1a xay dung doan chuong trinh chay trén phia server.
Chung ta da co cac file Oprinterface.java (16p Oprlinterface) ndm trong goi
SnmpSys. Ciing giéng nhu ¢ phan CGI, ¢ day ching ta cling chi can viét lai

doan ma chuong trinh thuc thi bén server.
Pé thuc hién diéu nay, chiung ta chia cac ham thuc thi phia server thanh 2
16p:

e SnmpServer.java xtr Iy cac yéu cau tir phia client

e Oprlinterfacelmp.java phan thyc thi cua Oprinterface.

Sau day la doan ma chuong trinh ctia SnmpServer.java.

//SnmpServer . java
public class SnmpServer{
public static void main(String[] args) {
try {
// Initialize the ORB.
org.ong.CORBA.ORB orb =
org.omg.CORBA.ORB, init(args,null);
// Initialize the BOA.
org.omg.CORBA.BOA boa = orb.BOA_init();
// Create the Snmp Operation object.
SnmpSys.Oprinterface opi = new
Oprinterfacelmpl (““System Operation');
// Export the newly created object.
boa.obj is_ready( opi);
system.out.printIn(opi + " is ready. " );
// Wait for incoming requets
boa.impl_is_ready Q;
} catch (Exception e) {
// something failed.,,
Sysrem.out.printin(e);
}
}

Pau tién ORB va BOA phai dugc khoi tao trudc khi tao bét ky mot ddi
tuong CORBA ndo. BOA 1a chir viét tit cia Basic Object Adapter va duoc
cac phén thuc thi cta cac ddi tuong st dung dé kich hoat va deactive cac dbi

tuong ma ching cung cip cho cac client. néu st dung BOA_init ma khong
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c6 tham s vao, chung ta don gian la chap nhan chinh sach chung do61 voi cac

thread — thread pooling.

Oprinterface dugc tao ra khi chay 16p Oprinterfacelmpl. Budc tiép theo 1a
dang ky véi BOA thong qua method obj is ready va nho d6 ma céac client
trén mang c6 thé “nhin” thay ddi tuong nay thong qua ORB.

Cudi cung, boa.impl is ready() s& duoc BOA goi dé dua server vao vong

1ap vo han dé doi cac 101 goi dén va chuyén dén d6i tuong tuong Gmg.

Listing sau la doang ma minh hoa cua Oprinterfacelmp.java, vi cac mé
rong cua skeletion _OprinterfacelmplBase 1a phan thyc thi 16i cua

Oprlnterface, trong d6 c6 céac tac vu thuc thi cua snmpGet

import java.io.™;
import java.net.*;
import javaeutil.*;

public class Oprinterfacelmpl extends
SnmpSys._OprlinterfacelmplBase {
public Oprinterfacelmpl(String name) {
super (name) ;
}

/** Construct a transient object. */
public Oprinterfacelmpl() {

super(Q) ;

public SnmpSys.sysData snmpGet(String host){
throws SnmpSys.OptException {
SnmpSys.sysData re_data;
String warning ;
try {
SnmpOpr snmpopr = new SnmpOpr(host, “public™);
. // thuc hien gui snmp PDU
return re_data;
} catch (Exception e) {
System.out.printIn(“System Exception in
snmpGet\n”’
+ e);
return null;
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}
Sau khi da hoan thanh chuong trinh java, chung ta s€ st dung trinh bién dich

Java dé dich thanh byte code. Do day 1a (rung dung qua web nén ching ciing
s& phai tao mot trang HTML c6 “nhing” cac ma java applet can thiét:
Client.java va cac file jar cua Vbjorb.jar. VBJorb jar 1a dile chua cac doi
tuong ORB gianh cho phia Client.

<html>
<head>
<title>DSLAMnet CORBA</title>
</head>
<body bgcolor="#C5C5C5”>
<center>
<applet
Code="ClientOrbApplet.class” ARCHIVE="Client.jar,
vbjorb.jar”
width=510 height=360>
<param name = org.omg.CORBA.ORBClass
value=com.visigenic.vbroker.orb.0ORB>
<param name = ORBgatekeeperlOR
value=http://172.18.1.2:15000/gatekeeper.ior”
<B>Sorry, your web browser should support Javal.l</B>
</applet>
</center>
</body>
</html>

C6 2 tham sb dugc st dung trong DSLAMnet CORBA.html, d6 1a
Visibroker va URL cua file IOR dugc sinh ra bo1 Gatekeeper/ ORB & bén
client st dung gia tri ndy dé tim IOR file. Trong trudng hop nay,
GateKeeper duoc chay ¢ cong 15000 trén chinh web server (172.18.1.2). Tat
nhién la gatekeeper phai dugc chay ¢ trén may chu nay tur trudc.

SNMP server ciing phai dugc khéi tao dé c6 thé tiép nhan va chuyén tiép cac
yéu cau tir phia web server. SNMP server c6 thé dugc dit & trén cing may
chi web hodc & trén mdt may khéac. Pay 1a mét tinh nang ma chi khi dung

khi CORBA ta moi str dung dugc.

109/116



Ludn vén thac sy Xir Iy thong tin va truyén thong

Chwong V. Két luan va hwéng phat trién

V.1. Cdc két qua da dat duwoc
Két qua nghién ciru ciia dé tai da duoc ap dung vao thuc té, xdy dung thanh
cong hé thong phan mém DSLAMnet quan 1y cac thiét bi DSLAM trong

mang cung cap dich vu cia Buu dién Ha noi.

Phan mém d4 duoc trién khai trong thuc té, cung cip duoc cac thong tin can
thiét cho nguoi str dung vé trang thai cong ciia cic DSLAM cho phép bd
phan hd tro khach hang c6 duoc cac thong tin tirc thoi nhanh chong chinh
xac vé tinh trang két ndi cua khach hang, tao diéu kién dé phuc vu khach
hang nhanh chong va hi¢u qua, giai phong b phan quan tri mang khoi cac
thao tac hd tro khach hang thong thuong, gdp phan rd rét trong viéc ning
cao hiéu suét 1am viéc cua cac bd phan hd tro khach hang truc tiép, gian tiép,

cac don vi dai Iy va gidm tai cho bg phan quan tri mang.

Xay dung trén nén cong nghé CORBA 2.0 va CGI , sit dung JDK 1.5.06, h¢
théng d3 duoc kiém tra véi trinh duyét Internet Explorer va Netscape
Navigator trén cadc may tinh PC sit dung Windows 2000. No6i chung, trong
cac truong hop, h¢ théng da thuc hién dugc cac chuc nang thiét ké, dam béo

duoc cac yéu cau da dat ra.

V.2. Két luan

Trong dé tai nay, chung ta di thyc hién viéc xem xét chuan quan 1y mang
SNMP va cach thirc xdy dung mot tng dung quan trj mang trén nén Web
cho cac DSLAM duya trén véi cong nghé CGI truyén thong va mot hudng
tiép can ma&i thong qua CORBA. Qua thuc hién dé tai, ta c6 thé rat ra cac két

luan sau:

110/116



Ludn vén thac sy Xir Iy thong tin va truyén thong

e SNMP la mét giao thirc rat tot cho viéc quan tri mang, khong chi
trong thyc hi¢n nhi€ém vu theo doi, gidm sat hé théng ma con c6 thé ap
dung mot cach kha thanh cong trong viée diéu khién céc thiét bi trén

mang.

e Cac chuong trinh duoc viét bang ngdn ngit Java cho thay Java 1a mot
ngdén ngir 1dp trinh manh, phu hgp vé1 moéi truong mang. Do duogc
thiét ké hudng ddi twong va khong phuc thudc vao hé nén nén céc

chuong trinh Java c6 thé chay & trén nhiéu hé thong khac nhau.

e (Cong nghé CGI va CORBA d3 duogc ap dung dé xay dung phdn mém
quan tri cic DSLAM qua web. Tir goc do 1ap trinh, CORBA hon han
CGI nho tinh trong sudt dia phuong (local/remote transparency) va
cac hd tro mirc cao trong viée truyén dit liéu, thuc hién cac thu tuc goi
ham;

e (Cdac ung dung chay trén CGI cham hon so vdi CORBA;

e H¢ théng su dung CORBA da duogc kiém thtr véi cac ciu hinh khac
nhau nhu sau: (1) Web va SNMP server dugc dat trén cung mot may
tinh; va (2) Web va SNMP server dugc diat trén hai may tinh khac
nhau. Trudng hop (1) cho két qua thyc hién nhanh hon so voi truong
hop (2). Tuy nhién, diéu d6 dan dén sy ting tai ciia may chil va néu
dua hé thong vao hoat dong trén quy mé rong thi rat co thé s& 1am qua

tai may tinh va lam cham téc d§ chung cia ca h¢ thong;

V.3. Kha nang mé réng:
e Phan cdp hoa hé thong quan tri c6 thé dugc cai dat theo timg phan

doan mang riéng bi¢t (phan biét theo don vi quan 1y hodc theo nha san
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xuat) hodc mé rong theo mod hinh nhiéu SNMP server cling nhu nhiéu

Web server voi muc dich phén tai hé thong;

e BO sung thém tinh ning bio mat nhu mi hoa ditr lidu trén duong

truyén;

e BO6 sung thém céac tinh ning phan quyén theo nhém va ngudi str dung

theo chirc ning ciing nhu theo phan ving thiét bi;

e Phat trién mot ung dung quan tri mang hoan chinh hon cé kha ning
nhan dugc céc thong di¢p SNMP trap ngay tai trinh duyét ctia nguoi
str dung nho vao tinh nang callback thong qua ITOP cua CORBA. Nho
d6, nguoi st dung c6 kha niang nhéan biét dugc cac bat thudng cua hé
théng nhu méat quan 1y cua mdt card dich vy, bi qua tai, sb luong goi

tin 161 vuot qua mot ngudng nao do vv...

e Dong goi mot s6 thanh phén co ban cua hé théng,phuc vu cho viéc
chuyén ddi sang cac ngdn ngit lap trinh khac, c6 hiéu ning cao hon.
Trong Uung dung nay st dung Java lam ng6én nglt lap trinh véi
CORBA. Tuy nhién, do CORBA c6 cung cip chuin két ndi cho cac
ngodn ngir 1ap trinh cao cip nén chung ta ciing c¢6 thé thiét ké mot sd
d6i twong bang cac ngdn ngi 14p trinh khac nhu C++ dé cai tién toc
do thuc thi.

V.3.1. Kétluan

Sau mot thoi gian nghién ctru va hoan thanh luin vian, tac gia dd nim bat
dugc cac khai niém tong quat va cac 1y thuyét can ban vé SNMP, CGI va
CORBA ciing nhu ngdn ngir 1ap trinh Java.

Pé tai cling dd néu 1 cac chi tiét dé ap dung nhitng co s& 1y luan nay vao

phat trién mo hinh cu thé ctia mot giai phap quan tri mang cac thiét bi
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DSLAM duya trén cong nghé WEB vé6i nén tang CORBA hoic CGI va giao
thirc SNMP.

Luan van da thuc hi¢n dugc cac ndi dung va dat dugc cac muc tiéu deé ra nhu

trong ban dé cuong da dugc duyét. Cac két qua dat dugc bao gdbm:
e Nim duoc cac dic ta co ban ctia chuan SNMP.

e Nim dugc md hinh, co ché hoat dong, hé théng quan tri mang dua

trén SNMP va 4p dung cong nghé CGI vao quan tri mang.
e Ap dung cong nghé CGI, CORBA vao quan tri mang.

e Xay dung dugc mot tng dung dé quan tri cac thiét bi DSLAM dang
duoc khai thac tai Buu dién Ha ndi trén WEB.

Céc két qua dat duoc md ra nhiéu hudng phat trién tiép cho dé tai, tuy nhién
van con mot s6 van dé ma luan van chua dé cap dén. Mot sb hudong phat
trién khéc nira ¢ thé mo rong nhu: hoan thi€n hon h¢ giao di¢n véi nguoi su
dung, danh sach cac DSLAM nén dugc léy tor mot co so dit li€u, thay vi léy

tor mot file text, phat trién thém céac kha nang bao mat, ma hoa dit li¢u vv...

Mic du dd cd gang trong nghién ctru va thuc hién dé tai, nhung vi thoi gian
va trinh d6 ¢6 han, chic chin luan van khong tranh khoi nhiéu thiéu sot. Em
xin bay to 10ng biét on sdu sic tdi tién sy Ha Qubc Trung, nguoi di tn tinh
giang day va hudng dan t6i hoan thanh ban ludn vin nay. Ciing xin bay to
10ng biét on t6i cac thiy, cb va cc anh, chi & khoa Cong nghé Théng tin va
Trung tdm Pao tao sau Pai hoc da nhiét tinh gidng day va giap d6 em trong

sudt thoi gian hoc tip vira qua.

Xin chan thanh cam on cac ban hoc va dong nghiép da gitp d& to6i nhiét tinh
trong qua trinh trong qua trinh hoc tap, nghién ctru va thir nghi¢ém vao thuc

t& d& tai nay.
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