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XAY DUNG PHAN MEM THIET KE MANG BAO HIEU SO 7

LE NGOC GIAO

Abstract. Network structure is one of the most significant issues need to be addressed in the progress
of deploying national signalling network No.7. The Signalling Network Planning Software (SNEPS)
provides an efficient tool to meet the requirement. This paper reveals main features of the software,
including fundamental theories, implementation method and system-related aspects. Case study for
the year of 2005 is also presented.

1. GIOT THIEU

Hé thdng béo hiéu s8 7 chi€m vi tri quan trong trong céng nghé vién thong hién dai, né 13 nén
tdng cho viéc két ndi mang va cic phin t& mang. DSi véi bai todn “Thiét ké, quy hoach mang béo
hiéu s8 77, d3 c6 nhiéu phwong phép tinh, céng cu phin mém cda cidc hing khai thic, nghién cidu
va ché tao thidt bi vidn théng néi tiéng thé gisi nhe NTT, TELSTRA, BELLCORE, ERICSSON...
Tuy nhién, nhitng cdng cu ndy méi chi dwoc gidi thiéu rat van tit, rit khé ip dung trong dieu kién
bién déng cda céng nghé, dich vu va xu thé phét trién cia mang vién théng qudc gia.

D¢ dap timg dodi héi thuc t&, lin d3u tién ching t6i d3 xay dung mdt cdng cu phin mém thiét
ké mang bdo hidu s8 7 twong d5i hoan chinh tir viéc lra chon phwong phép tinh toin, ngén ngir lip
trinh dén viéc t8 chic co s& dir liéu, phwong phap hién thi v xi 1y két qud. Phin mém nay cé tén
SNEPS - viét tit cda Signalling Network Planning Software. Diy sé thwc sw 13 mét céng cu hiru
hiéu tro gidp cho cdc chuyén gia trong linh vuc thiét ké, quy hoach mang bio hiéu s3 7.

2. XAY DUNG PHAN MEM SNESP

Cé rit nhiéu vin d8 ly thuyét dwoc dit ra d6i véi bai toan xay dung phin mém thié€t ké mang,
tuy nhién c6 thé tém gon trong vin dé chinh 13 quy trinh thiét ké mang.

Nhém nghién ctu ching t6i da st dung tai liéu [2] cda ITU-T lam nén tdng cho viéc xiy dung
quy trinh thi€t k€ mang bdo hiéu s8 7 gém ba bwéc chinh Iin luwgt 13 tinh todn ma trin luu lwong
bdo hiéu, xdc dinh cdu tric mang va dinh ¢& mang. Quy trinh ndy sé 18y két qud dw bdo lwu lwong
cda cdc dich vu st dung bio hiéu s8 7 1am diu vio vi dwa ra ciu hinh mang bdo hiéu di tinh toin
chi ti€t d€n ting phin t& mang (nidt va kénh) cho timg giai doan.

2.1. Tinh todn ma trdn lvru hrong bdo hiéu

Di€m ndi bit trong qui trinh thiét 14p ma tran lwu lrong 13 viée tinh todn luu lwong bio hidu
theo céc trudng hop cda cudc goi dwa trén chi tiéu cda ITU-T. Hinh 1 minh hoa phuong phép tinh
m3i nhém nghién céu di st dung, phwong phép niy vé cin bin c6 thé 4p dung cho tit cd céc dich
vu st dung bdo hiéu s§ 7 nhu thoai, ISND, cic dich vu di d6ng, IN...

D& thiét 1ip ma tran tii bio hidu md t4 nhu ciu trao d8i luvu lwong bio hiéu giira tit cd cac
di€m béo hiéu SP, nhém nghién ctru di st dung phwong phép dwoc néu trong tii lidu [5] cda ITU-T.
Theo phwong phép nay, luu luong bdo hiéu S;; trao ddi gifta hai SP ¢ va 7 dwoc tinh theo nhu ciu
lru lwong béo hiéu S; va S; cda hai SP dé:
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Hinh 1. So d6 phuong phéap tinh lvu lwong bdo hiéu

2.2. Xay dung cdu tric mang

X4y dung ciu tric mang bao hiéu 13 buéc thuwe hién mang tinh quyét dinh trong toan bo qua
trinh thi€t ké mang. Phwong phip co bdn dé xiy dung ciu tric cho mang béo hiéu 1 chia nhé -
két hop.

N&i dung chinh cda phuwong phép, theo nhw tén goi, 13 chia nhé mang bdo hiéu thanh céc 1ép
twong dng véi cau tric phan cip mang, mdi 16p 13 tip hop cda cic phin ti cdc mang khic nhau
gdm di€m bédo hiéu SP, di€ém chuyén giao bio hiéu STP vi kénh béo hitu SL. Qué trinh phin tich
va thiét ké sé dwoc dién ta trong tirng 16p mét cach ddc lap, sau d6 cac 16p nay sé dwoc két hop lai
tao nén ciu triic mang téng thé. '

Ciu tric dic trung cda mang bdo hiéu s8 7 1a cau tric ving, mdi ving cé mét cip STP cip
trén két ndi véi tat cd cdc nlit mang cdp dwédi ndm trong ving dé. Nhém nghién ctru di tuw xiy
dung thuit todn phin viing vi tim vi tri c§p STP d€ phuc vu cho qui trinh thiét ké trong mdi 16p
mang. ‘

Trong ciu trdic mang phéin cip, viéc hinh thinh mét 16p hay mét cip mang méi 1a phu thudc
vao 1&p mang bén dwéi né. Nhu vay, qua trinh xdy dung cau tric mang bdo hiéu s3 7 sé dwoc bit
diu tir 16p mang co s& gom cac SP va két thic & Iép mang gom cac STP cip cao nhit.

2.3. Dinh kich ¢& mang

Dua trén ciu tric mang da tim dwoc, nhém nghién ctru st dung quy tic dinh tuyén va cac
cdng thirc cda ITU-T [14] d€ tinh todn dung lwong cic nit mang SP, STP va s8 kénh béo hiéu SL
trén mdi tuyén. Dung lwong cda mdi kénh bio hiéu dwoc tinh theo cong thirc:

C:SL*pmax;

trong d6é S, 13 t8c dd két ndi do bing bit/s, pmax 12 hé s8 st dung 16n nhit cda kénh. D3i véi mét
tuyén bdo hiéu, dung lugng dwoc tinh theo bing 1 duwéi day.
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Bdng 1. Bién ddi dung lwgng tuyén theo s kénh va d6 dai trwong SLS
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SLS: truong lwa chon kénh, C: dung lwong mét kénh béo hiéu.

3. MO TA CAU TRUC HE THONG

3.1. Lua chon céng cu phét trién

Quaé trinh lua chon cdng cu phat trién dwoc ti€n hinh trén co sé& xem xét ddng thdi muc tidu
can dat dwoc v diéu kién hién c6é cda nhém nghién citu ching t3i. Phin mém thiét ké dwoc dw
kién s€ chay trén mdy tinh PC don véi hé diéu hinh Windows 95, ngdn ngir 14p trinh 13 Viual C++,
mot ngdén nglr bic cao huwéng ddi twong rit thich hop cho viéc thi€t ké vi phét tri€n cic hé thdng
16n. Diu nay ddm bido cho nhém nghién ctu khd n¥ng xiy dung cic chwong trinh phin mém cé
cdu triic mé& theo mdédun. Ngoai ra, nhém nghién ctu ciing st dung thém mét s6 phin mém hd tro

khéc 1a Maplnfo, Microsoft Access va Microsoft Excel.

3.2. Cdu tric hé théng phin mém SNEPS

Cédu tric t8ng quan cda phin mém SNEPS gém b6n médun chinh 13 giao dién st dung, vio/ra,

thudt todn va giao ti€p DAO/ODBC. Hinh 2 sé md ti ciu tric nay.
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Hinh 2. Ciu tric médun cda phin mém SNEPS




i muc tiéu
¢ dwoc du
Tual C++,
¢ hé théng
in mém cé
18m hd tro’

ng, vao/ra,

UL =

XAY DPUNG PHAN MEM THIET KE MANG BAO HIEU S8 7 69

Gibng nhu moi chwong trinh phin mém khic, qué trinh giao ti€p giita nguwdi st dung véi phin
mém dwoc thue hién qua giao dién st dung gdm céc menu, hdp thoai va cia s8 hién thi két qua.
Ciing tir giao dién ndy, ngudi st dung cé thé ra lénh cho chwong trinh thuc hién cic phép tinh todn
trén co s& nhitng thuit todn dwéi dang cot s8 liéu hodc do hoa.

Ky thuat l1ip trinh huwéng dSi twong 4p dung cho cic hé thdng théng tin vién théng yéu ciu
phdi mé td hé théng d6 nhw 13 tip hop cda cic d6i twong twong tdc véi nhau. Tap cac d38i twong cbd
chung mét dic di€m tao thanh 16p dé:i twong. Danh séch c4c 1ép d6i twong va ddi twong trong mdi
16p dwoc dinh ra trén co s& mb t3 bai todn cu thé. Trong bai todn thiét ké mang bio hiéu s3 7, nit
mang va kénh bao gi ciing dwoc coi 13 nhitng d8i twong hodc nhitng 1ép d8i twong nhit thiét phdi
cé. Ngoii ra, ching t6i con xiy dung mét vai lép khéc nhu 16p cic d8i twong mang tinh chit cda
céc ma trin, 16p cac ddi twong mé t3 tham s8 dich vu, 1ép cdc d8i twong phuc vu cho chirc ning
tinh todn... Hinh 3 mé td m&i quan hé gitra cic 16p trong phin mém SNEPS.
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Hinh 8. C&u tric cic 16p d6i twong trong phan mém SNEPS

3.3. T4 chitc co s& dir liéu

SP

Co s& di liéu (CSDL) la phin SP_ID REGION
khong thé khong dé cip dén ddi véi SP_NAME . <l sP.ip
mét phin mém thiét k& mang bit ky. LONGITUDE i c;|'o~ =
CSDL bao gém thdng tin lién quan dén LATITUDE }
cac phin td cda mang bdo hiéu s8 7 l\goDlNCEfgf?;fcIc /
13 difm bio hiéu SP, di€m chuyén . 1
giao bido hiéu STP va kénh bdo hiéu T STP
SL. Ngoai ra con mét phin khéc lién A e Ib
quan dén cic dich vu si dung bao hiéu LINK =p r-slAME
s8 7. CSDL dwoc t8 chirc dwéi dang LINK_ID I~ ' LOI\;GTITUDE.
ban ghi trng véi d6i twong can mé td va ORIC;IN 5 — LATITUDE
nhém nghién ctru di st dung phin mém DESTINATION.ID REGION. ID
Microsoft Access 1am céng cu quan ly
CSDL. Mé hinh CSDL quan hé duoc
trinh bay trén hinh 4. Hinh 4. M6 hinh CSDL quan hé

4. KET QUA CHAY THU NGHIEM

Nhém nghién ctu ching ti di ti€n hanh thir nghiém phin mém d¢ tinh toin mang béo hiéu
s8 7 cho céc nim 2000, 2005, v 2010. B4o cdo nay chi trich két qud chay cho nim 2005, cic két qud
khac di dwoc trinh bay trong tai liéu [19].
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Diy 13 nhirng tham s8 phuc vu cho qua trinh tinh tdi bao hiéu tir lwvu lwgng dich vu. Nhém
nghién céu da tinh cho nim trudng hop cé xic suit ding ké 13 cudc goi thanh cdng, cdc cudc goi
khéng thanh cdng do quay s8 sai, do thué bao bi goi khéong trd 1&i, do thué bao bi goi ban va do tdn
that trén mang. Két qud dwoc dwa ra & bing 2.

Bdng 2. Két qud tinh tham s8 luu lwong cho dich vu thoai va ISDN

Trudng hop Xdc suit xdy | Thoi gian chi€m | Chi tiéu b4o hiéu TUP/ISUP

cudc goi ra trén mang trung binh (s) S3 bit TUP S5 bit ISUP
Thanh céng 50% 163 956 1800
Quay sai s 3% 5 427 1296
Bi goi khéng trd lod 22% 40 800 1296
Bi goi bdo ban 20% 15 792 296
T&n thit do mang 5% 15 512 1296
Trung binh 94,2 852 1548

4.2. Cdu hinh mang bdo hiéu s6 7 nim 2005

Dé xdc dinh cfu tric mang bdo hiéu nim 2005, chiing t6i di chay thi thuit todn phin vung.
K&t qua hinh thanh nén 3 ving véi 6 cip STP dit tai Ha N6i, Hii Phong (mién Bic), Da Ning,
Khanh Hoa (mién Trung) va Tp. H56 Chi Minh, Cin Tho (mién Nam). Hinh 5 minh hoa ciu tric
mang kém theo mdt vai k&t qud tinh toan.
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Hinh 5. Ciu tric mang bdo hiéu nam 2005

Tuyén ndi giira hai cip STP gdm 4 tuyén cé dung lugng bing gia tri bi€u dién
~ 2, - = s X

Tuyén ndi gitra SP véi STP gém 2 tuyén c6 dung luong bing gid tri bi€u dién

Don vi: Dung lwong STP: kbit/s. Kénh bao hidu: kénh 64 kbit/s.
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5. KET LUAN

L3n d3u tién, phin mém thiét k€ mang bao hiéu s8 7 SNEPS duwoc xiy dung hoan chinh béi

ddi ngil can bd nghién ctu cda VNPT. M6t trong nhirng wu di€m ndi bit cda phin mém la su ti€p
- cin v6i cdc phuong phép lap trinh tién ti€n déi véi bartodn quy hoach mang, c6 tinh dén diéu kién
cu thé cda mang vién thdng qudc gia. Ngoii ra, do phin mém dwoc thiét ké dwéi dang médun cé
ciu tric m& nén viéc ning cip, hiéu chinh 13 hoan toin nim trong khi ning cda nhém nghién ctru.
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