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CAU TRUC HE THONG SOFTSWITCH
HOANG MINH

1. GIGI THIEU

Trong mang thé hé méi (NGN) trén nén Intemet Protocol (IP), hé thong chuyén mach mém
(Softswitch) ném & lop diéu khléh, tao ra cac két ndi giira cac thiét bi, didu khién viéc thuc hién
cac loai hinh dich vy va dinh tuyén thong qua cac kiéu mang khéc nhau [1-3]. Trén quan diém li
thuyet hé thong, Softsw1tch dugc nhin nhén nhu‘ mdt hé dong th nhiéu d4a vio nhiéu dau ra,
nén cé thé quy vé cac hinh thai bién dang cia téng dai truyen thong [4, 5]. Nhtmg, hé dong hoe
md ta Softswitch khéng don gian [6, 7] va chua c6 chuén thiet ke [8 9]. Vi vy, mdi nha sdn
xuat phét trién Softswitch theo mét cach tiép cén riéng va céu triic ciia Softswitch 1a ddc quyén
ctia timg hing.

Bai bao nay gidi thiéu hé théng Softswitch, dugc nghién ciru, phat trién tai CDIT va di
dugc dua vao thir nghiém trén mang vién théng cta Tép doan Buu chinh-Vién théng Viét Nam.
Sau 1o gidi thiéu & phan 1, hé théng Softswitch do CDIT phat trién dugc trinh bay & phén 2.
Phin 3 13 m6t s danh gia va ban luén.

P 2. HE THONG SOFTSWITCH-CDIT

2.1. Mt s6 chi tigu d6i véi Softswitch-CDIT

i
'

2.1.1. Vé chitc ndng hé thong -

C6 kha ning thay thé chirc nang caa chuyen mach kénh ngi hat (khi' cung clp céc dich vy
cho ngudi ding cudi 1a doanh nghiép hodc h gia dinh).

Co6 nhirng chirc ning cua tdng dai chuyen tlep (dé giam luong cac cudc'goi truy nhap mang
dir liéu sir dung céch quay sb hay trung chuyén céc giao dich).

C6 kha nang linh hoat v& dung lirgng v&i sé lwgng phong phu cac dich vy khi sir dung cho
mdi trudng doanh nghiép.

2.1.2. Vé ndng luc ciia h¢ thcfng ‘;'

Dam bao cac thong s6 hiéu ning: s6 cube goi dong thoi, sé cude 2oi co kha ning thiét lap
trong 1 gio, v.v....

Hé théng Softswitch dé xuat c6 dung lugng 20,000 thué bao, tu'cmg duong khoang 50,000
BHCA.

2.1.3. Vé tinh tuomg th:'ch

_ C6 kha nang twong thich cao va hd trg nhiéu giao thirc (c6 kha niing két hop céc thiét bj cia
nhiéu nha san xuat dé dua ra giai phap ti tru ca vé thoi gian lan dich vu).

2.1.4. Vé tinh mo
H& théng 6 thé dugc md rong theo hai chidu chinh:



Phat trién vé s& luo’ng thué bao trong m$t nit mang (chiéu doc): ¢6 kha nang ting kha nang
xir li cude goi, ting tuyén tinh vai cdc i nguyén xir 1 va sir dung hidu qua nhit tai nguyén nay

Phén tén céc nguon tai nguyen trén pham vi dja Ii ring (phat trién chidu ngang): c6 kha
ning phan tan cic ngudn xir li cudc goi dong thoi duy tri dwgc sy dong b, va cic co ché dy
phong.

2.2. Lira chon céu triic cho hé thong Softswitch-CDIT

Softswitch ¢é the chay trén cac phan cing la cac Server chuyén dung hosc phéd dung {8].
Vigt Nam chura c6 nén cdng nghiép dign tir phat trién, vu;c sir dyng cac phan cimg phd dung 12
phu hop. Céc server pho dung nay thu'(mg cd tai nguyén (toc d6 CPU, dung lugng bg nhd..) han
ché, Do viy, céu triic dé xuét cho thiét ké Softswitch 1a cdu tric phan tan nhim téng ning lyc
phan mém hé thong do két hgp ning liyc cta nhidu hé théng xir i ¢6 tai nguyén han ché.

2.2.1. Nguyén tdc phan tan

Phén chia cdu trac hé thong thanh cac modul nhé hon phti hop vai nang Iye xir i cia phin
curig hién ¢o.

Phan tan theo chuc ning. MJi chirc ning ¢ thé dugc thyc hién boi vai modul dé ning cao
dung lugng.

Sé ‘béc phin tan hop li: Phan tan thanh cang nhidu cép thi ning lyc dat duge cang cao
nhung rét phirc tap va khoé kha thi trong thyc hién.

Giam tbi da sq_r trao dbi thong tin giita cac thanh phan: Cang it thong tin trao ddi thi cang d&
dang ddng bd hoat déng va tranh sy phirc tap trong giao tiép, gianh gidi sy phan tén thudong ndm
tai cac diem gay trong kién tric chirc ning.

Lién lac giira cac thanh phin: Cé thé sir dung nhiéu phuong an khéc nhau nhung céch phtf
bién va théng dung nhét 14 sir dung méi trudmg IP. Tuy nhién, cin c6 nhimg phuong thirc trao
ddi da diém di manh cho myc tidu nay.

2.2.2. Xde dinh bién chia cdt trong kién tric phdn tan

- Co ché va chinh sdch trong xu li cdc giao dich

Trong qua trinh xir }i cudc goi, chi c¢6 khau dAu tién phy thudc vao céc giao thirc bao hidu
cy thé {cung 13 tin hiéu nhac may, véi ISUP chuyén trong ban tin [AM, vdi SIP trong INVITE va
voi H.323 trong bén tin SETUP). Hai khéu sau thudn tuy mang tinh xir 1i logic, déc lap voi cac
giao thirc bdo hiéu. Logic cuje goi duge xir 1i trén co s& su kién do cac giao thirc bo hiéu
chuyén dén [9 = 13].

Chinh sdch (policy) 1a nguyén tic xir Ii cudc goi do nha cung cép dich vu quyét dinh. Nhu
vay, chinh sach phy thudc vao dich vy, khong phu thude cc giao thirc bao higu cude goi (SIP, -
MGCP.) [14+17].

Co ché (mechanism) phy thudc vido tu'ng giao thic, thyc hién cac chinh sich véi timg
truong hop khéac nhau cua loai dau cubi, cac giao thirc bao hiéu. Co ché thuc hién méi giao thirc
gom 2 phén: phan chdng giao thirc (protocol stack) thyrc hién ma héa va giai ma ban tin va phan
quan li phién giao dich (transaction control) thyc hign quén li cac phlen lam vigc trén ngin xép
giao thirc d6 (hinh 1).



Mechanism

"~ “Transaction control

Hinh 1. Co ché thyc hién giao thic

Théy ring, giita Policy va Mechanism tdn tai mgt diém gdy. Phan tach tai diém gay, co thé
lya chon dugc phuong 4n dam béo tinh md cua h¢ thong [20]. Trong cac mang djc lap (SIP,
H.323..) phén chinh sach dugc thiét ké gin véi phin co ché dé tao nén mot cAu tric don gin, t6i
wu vé hiéu nang, song lai khdng c6 tinh mé.

- Phuong dn mét diém gdy: (hinh 2)
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Hinh 2. Mé hinh phin tan mirc cao

Céc giao thirc bao hiéu dugc chuyén sang mdt giao thirc chung nhit (sjéu giao thirc). Phin
chinh séch cho cudc goi co ban (BCM) duge xir 1i & tim mdt hinh sao (star;. Phén co ché duge
thurc hién trong cac nhanh goi la cac Leg. Céc Leg sé& anh xa céc giao thirc cy thé sang giao thirc
chung (chirc nang protocol gateway). ’

Véi co ché nay sb gateway glam tbi thiéu (BCM) kha ning mé réng ciing rt linh hoat.
Khi thém mét giao thirc méi, chi can tuan thi mit cit giao thirc chung.

- Phuong dn 2 diém gay:

( day, phan co ché cia céc giao thirc dugc tach lam 2 16p (hinh 3). M6 hinh nay dwoc sir
dung khi yéu cau vé thiét ké Softswitch hd trg cho quan li cac Media Gateway ¢6 s6 lugng cdng
lom.
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Hinh 3. M6 hinh phan t4n rit cao

- Phuwong aﬁ 3 diém gay:
C6 thé dat duge dung luong rit cao nhung rit phirc tap, do phan chinh sach ¢6 thé dugc

phan chla Mé h;nh nay phil hop vé&i cac hé thong trong tuong lai, khi dit van d& mé rong cac
yéu ciu. .

2.2.3. Cdu tric hé thong Softswitch theo mé hinh phdn tdn
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Hink 4. Cu tric cia hé théng Softswitch theo mé hinh phan tin



Céu tric Softswitch duge trinh bay & hinh 4, trong d6 ph?m xir li chinh siach cudc goi co
ban goi 1a CallController (CC), cac modul thyre hién 16p co ché thich nghi véi cac giao thirc goi
14 cac LegController (LC).

Softswitch thuc hién cudc goi co ban 2 partner (hinh 5) bao gdm 2 nira cude goi (half-call)

Half-call .

Hinh 5. Cufc goi co ban 2 partner

M&i Half-call bao gi¢r ciing c6 phén chinh sach va co ché, 2 phin nay duge tach roi va thuc
hi¢n trong CC vz‘i LC nhir hinh 6.
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Hinh 6. Nira cube goi (half-call)

Bbi voi cude goi cé dich vy, CC s& tuong tac v&i Application server theo mo hinh tuong tr
trong mang thong minh, tuy nhién & day giao di¢n gilra Softswitch va App server 1a INAP 43
dugc sira d6i thich nghi véi méi trudmg IP (hinh 7),

Application

Softswitch

Hinh 7. Xit li cudc goi co dich vu



' 2.3. H¢ théng Softswitch-CDIT

Hg théng Softswitch-CDIT dugc thiét ké theo md hinh phén tén véi cau tric dugc trinh bay
& hinh 4, v6i cac co ché va cac phin mém phét trién nhu sau day.

2.3.1. Co ché dy phong ctia hé théng Sofiswitch-CDIT

Dé dam bao tinh tin cay, h¢ thdng Softswitch-CDIT dugc thiét ké du phong theo phuong 4n
trinh bay ¢ hinh 8, véi 2 cap d9 khac nhau:

- CallController dong vai trd nhu giao diém trong mét mang hinh sao (star), thyc hién viéc
xir li céc phién giao dich & mirc triru tugng cao nhét dya trén giao thirc chung, khéng phy thude
cac giao thitc cu thé. Do vay, CC can dugc thiét ké dy phong & mirc cao nhiét, vi nu modul nay
dirng hoat dong thi coi nhu hé théng khong thé thiét 1ap duge cac giao dich.

- Céc LC s& dy ph(‘mg & muc thé;; hon, do LC nim ngoai tdm ciia mt chu tric hinh sao,
mot LC 13i chi anhhudng dén céc ddu cubi va cdc phién giao dich hién thdi lién quan dén LC do.

- Déi véi CallController: Sir dung co ché Active/standby va load-sharing;

+ Co ché Active/standby: gém hot-standby va warm-standby. Vé&i hot-standby, moi thong
tin dugc cﬁP nhat dong bj giira 2 bén khi ca hai CC déu hoat dong, nhung chi ¢ mdt bén active
1a didu khién thuo.y cac phién giao dich, do vay han ché dugc tdi da cic anh hudng khi mot
trong 2 CC bj 161, dat duoc db tin cdy cao nha‘it, song ciing ¢6 d§ phuic tap cao nhét. Vé&i co ché
warm-standy, dir liéu vé cude goi chi c6 Active CC quan li, hai CC giam sat nhau, néu active CC
bi 13i thi Stanby CC chiém quyén diéu khién.

+ Co ché dy pﬁbng chia tai (load-sharing): Binh thudng ca 2 CC hoat ddng, cac LC sé dugc
khai bao CC nhit dinh, khi mot trong 2 CC c6 13i thi cac LC s& ty dong chuyén huréng sang CC
kia. Vi co ché load sharing, ddng théi ca 2 CC déu didu khién cac phién giao dich. Vai trd cia
hai CC nhtr nhau, khi m¢t trong s6 chiing bi 15i thi CC con lai tw ddng ganh tai cia CC do. J
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Hinh 8. Thiét ké dy phong cho Softswitch CDIT




- Bbi véi LC:

o F Véi cac LC quan li cac gjao thirc bao hiéu li€én mang hodc lién dai khéng can sir dung co
ché du phong vi theo nguyén tic chung cia bao higu lién mang thi céc tuyén nay thuong di
dugc dy phong .

+ Vm céc LC quan li cac cong phucmg tién (Media Gateway) thi viéc dy phbng 13 cén thiét
vi déy 1a cdng giao tiép thué bao tryc tiép nén khong cb vige khai béo dmh tuyén nhu céc hlro‘ng

trung ké. Tuy nhién, c4c trudng hop niy d4 duge tinh dén trong cac giao thire didu khién cong
phuong tign.

2.3.2. Co ché phat hign va diéu khién qud tdi

Bén canh thiét ké dy phong, cic co ché phat hién va didu khién qua tai cho hé théng
softswitch ciing dugc quan tim. Cac thugt toén: Call-gapping, percent throttling [21], [24],
leaky-bucket, RED (Random early discard), SRED[22], ARO (acceptance rate occupacy), AQM
(active queue management), ARG (Auto matic code gapping) [23], v.v... 48 dugc xem xét va sir dung,

2.3.3. M6t 56 phan mém 33 phat trién

- Phat trién bus truyén thong ndi bg, toc 46 cao (IPC). D]nh nghla siéu giao thirc trung
chuyen thong tin bao hidu cudc goi (IBUS) va cac thi tuc giao tiép ndi bd ding cho ddng b,
gidm sat, .. clia hé théng.

- T6 chitc phin mém hé théng dugc phan thanh cic modul phﬁn mém hoat ddng lién két vi

nhau trén co s& quan hé vé mjt chirc nang. Cic modul nay gom CallController (CC) cac

» LegController (LC), modul quén trj co s& dit ligu thué bao, modul hé trg van hanh va glam sat

h¢ thong, modul quan I cwéc va modul hé trg quén 1i mang SNMP. Sau khi tich hop cic modul
phin mém nay v&i nhau, hé théng ¢6 mé hinh nhur hinh 9.

Hinh 9. M4 hinh node ciia hé théng Softswitch

Mbi modul phin mém cta hé thng s& nhu mot diém truy nhap trén IPC, IPC nay duqc xdy
du‘ng trén nén giao thic UDP va la giao thirc truyen thong da dlem tdc d6 cao. Bus truyen théng
nay dugc ding dé chuyen ch& cac ban tin cia cic giao thitc Gng dung khac siéu giao thirc -
IBUS, giao thic ddng b gifta cac node, ... (hinh 10).



Hinh 10. Trao bi théng tin gifta céc ‘node trong hé théng

3. MOT SO BAN LUAN, PANH GIA

Hé théng Soﬂtsthch—CDIT da dugc dua vao thir nghlom trén mang ludi vién thong, cung
cap thir nghiém cac dich vy tong dai NGN ndi hat, chuyén tiép va IP PBX. Qua thit nghiém, thiy
réng

- Vé tinh ning cuia hé théng:

+ Hé thong Softswitch-CDIT ¢6 kha néng hd trg tbi da cac dich vu va c6 thé thich ing
trong cic moi trufmg lam viéc khac nhau: Class 4, Class 5 hay IP-PBX, IP centrex, v.v... Do 1a
vi, CC dugc thiét ké theo mé hinh do ITU de xudt cho mang thong minh, ¢é tham khao thém cac
tdp ning lyc CS1, CS2 va CS83, cac dé xuét lién quan dén phat trién dich vu cho mang di dong,
mang IP (SPIRIT), . Mt khéc do phén chinh sich duge tdp trung, nén Softswitch-CDIT dé
dang giai quyét du'orc yéu ciu vé hd trg djch vu cho hé théng, tvong ty md hinh mang théng
minh ciia ITU duge.dé cdp trong tip ning lyc CS2.

+ Hé théng Softswitch-CDIT ¢6 kha nang hé trg cac phién giao dich giita cac ddu cudi bite®
ky, sir dung cac loai giao thirc hién ¢é (ISUP, R2MFC, SIP, H323, SIPT, BICC, MGCP..).

+ Vi vige sir dung phwong dn phén tan chirc nang, Softswitch-CDIT dap img dugc tiéu chi
vé tinh m& cia hé théng. Kién tric hé thdng thay dbi t3i thidu khi ¢c6 yéu cau ting dung lugng
hay bd sung cac giao thirc méi.

+ Lép xir li logic cude goi va phin giao thirc dugce cich ly qua tuyen bus chung, nén de
dang dua thém glao dig¢n v&i mft giao thire méi véo hé thong Viéc bd sung giao thirc mai rit
don glan chi vu;c anh xa giao thirc md&i ndy sang “si€u giao thire”; xdy dyng LC twong (ng ma
khong cn thay dbi kién tric chia hé théng, .

-Vé ndng luc cua hé thong.

+ Nang lyc hé thong da duge kiém tra doc lap hodc tich hgp. Modul CC ¢6 ning lye xir 1f
t6i hon 2,500,000 BHCA trén phén cimg CPU 1 ,9GHz, 512MRAM Céc LC ciing c6 nang lyc
rit cao, tiy d¢ phirc tap ciia giao thic bdo higu/ diéu khién ma LC quan li. M3i LC c6 thé xir li
tir 400 + 800 yéu cAw sec. Ning lyc tong thé hé théng dé dang dat dwgc t&i hon
1,000,000BHCA.

+ Do téch duorc 16p coché ra khm CC nén loglc xir li cufe goi co ban dya trén giao thirc
chung ttrorng dbi dong nhat va don gian rdt nhleu, tﬁng dugc nédng Iyc cua CC. Ngoii ra, néu 2
CC lam vwc & ché 4§ chia tai thi ning lyc cia phin x i trung tim nay ting 1&n, kho xay ra hig¢n

- turgng nidt ¢b chai.

+ Co ché dy phong chia tai cling cac co ché phat hién va diéu khién qu4 tai ciing dugc thye
hién trong hé théng. Hai CC c6 thé chia nhau ganh tai tir cac LC lam cho nang lyc cta cip CC



ting gan gip d6i so véi mot CC dom.

- Vidn dé nghién ciru tiép theo:

Céc phin mém trong Softswitch ciing mét lac didu khién va sir dung nhidu giao thirc c6 dic

tinh tré khac nhau. Vi vy, cén thiét phai nghién ctru v “tinh nhat quan” theo nghia nao d6 trong
khéng gian “multirates” va xdy dung “siéu giao thirc” c6 kha ning quan tri, trung chuyén céc
théng tin tr cdc giao thirc khic nhau. Két qua nghién ciru budc dau v& “siéu giao thic”, {img
dung trong Softswitch-CDIT s& dugc tic gia gigi thidu chi tiét trong bai bao tiép theo.
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SUMMARY
ON A STRUCTURE OF SOFTSWITCH

A structure ‘of Softswitch developed in Center for Development of Infor-mation
Technology (CDIT), Post and Telecommunication Institude of Technology (named as
Softswitch-CDIT) is reported in this paper.

The paper arranged as follows. After a brielf instroduction with respect to the state-of-art of
Softswitch structure in the first paragraph, the second paragraph is for describing the developed
softswitch. The first part of the later paragraph, major requirements for Softswitch-CDIT are
briefly mentioned, and on the basis of those, different proposed criteria for structure of
Softswitch-CDIT is described in the second part. The third part of this paragraph is for
describing the prqposed structure of Softswitch-CDIT. Different results and further related
matters with respect to Softswitch-CDIT are disscussed in the third paragraph of the paper [24]
cited references are also mentioned.
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