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TOM TAT

Trong méi trwdng tw ddng hda ngay cang cao, viéc xay dwng hé théng tw dong tra 1&i cac
cudc goi trong cac td chirc kinh t& xa hoi giup tiét kiem ngudn nhan lwc va thdi gian la mot xu
hwéng tat yéu. Hé théng sé gilp twong tac tw dong véi ngudi goi thong qua cac théng tin ma nha
quan ly da thiét 1ap s8n cling nhw x& ly va tra I&i cac yéu cau tir phia ngudi goi. Trén thi trwdng
tdn tai nhiéu hé thdng bao gébm chirc nang twong tac tw ddng bang giong néi khac nhau, nhwng c6
thé néi chung chwa dap (rng yéu cau s dung. Chung téi xay dung hé théng méi dwa trén cac giao
tiép Synway két hop vép ky thuat 1ap trinh mang va xt ly da tién trinh. Hé thdng con cung cap cac
cong cu c6 giao dién than thién vé&i kha nang tao kich ban linh hoat, don gian, giup cho viéc quan
ly dworc dé dang, thuan loi.

ABSTRACT

In the environment automated more and more high, building automated system to answer
calls in the economic and social organization, that give help to save manpower and time is an
inevitable trend. The system will automatically interact with the caller through the information that
managers have set up beforehand, as well as process and answer the caller's request. On the
market, existing many systems, including the automated interactive voice function differently, but
they have not already satisfied the requirements of use. We build new systems based on Synway
CTI CARD combining with the network programming techniques and multi-thread proccessing. The
system also provides tools that have friendly interface with the ability to create scenario flexibly,
simply, makes management easy and convenient.

1. Pit van dé

Hién nay cac hé thong tra 101 tu dong khong con xa la ddi véi ngudi dan Viét Nam.
Céc cong ty vién théng 16n nhu VNPT, Viettel, Mobifone ... d3 st dung hé thong nay trong
cac dich vu cta minh. Con ddi véi don vi thwong mai, hé thong nay ciing dugc st dung
trong linh vyre chdm séc khach hang, giéi thiéu san pham. ..

Trén thé gidi, hién nay, cac tdp doan nhu Siemens, Alcatel, Cisco, Avaya... cung
cap nhiing hé théng 16n bao gdm phan hé tra 10i ty dong. Viéc van hanh va quan 1y cac hé
thdng nay rat phirc tap, doi hoi nguoi dung phai duoc dio tao k§. Nhung diéu quan trong 1a
cac hé thong nay kha dat tién tir hang chuc ngan dén hang trim ngan d6 la, khong phu hop
dé trién khai trong cac to chirc vira va nho.

Con & trong nudc cic cac cong ty nhu Cong ty TNHH Cong nghé & DV Vién
thong Nam Viét, Cong ty CO phan phat trién va tich hgp Cong Nghé Thong minh
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(Smartek), Cong ty C6 phan Truyén théng va Giai phap Doanh nghiép (EBIZ), Céng ty CP
Hé thong Thong tin Tich hop - VMFC, Cong ty Dién tir Vién thong Hai Dang, Cong ty
Dau tu phat trién cong nghé Dién tir - Vién thong ELCOM... ciing cung cép cac hé thong
tra 1o tu dong. Tuy gia thanh twong d6i phu hop khoang tir 20 triéu dén hang trim triéu
(chua bao gdm phan cimg) tuy thudc ting hé théng nhung ciing vap phai han ché nhit
dinh. Hé théng mang tinh cimg nhic, 14p trinh ¢ dinh cho ting doanh nghiép, t6 chirc. ..
Vi véy, khi mudn thay doi phai ton nhiéu thoi gian va tién bac, giao dién quan 1y va tuong
tac voi hé théng con chua that than thién, tién dung nhét.

DPéng chu ¥ hon ca véi cac hé thong hién nay 1a hé thong mi ngudn mé Asterisk
duoc viét bang ngon ngit C chay trén hé didu hanh Linux ra doi vao nam 1999 do Mark
Spencer (M§) phat trién. Day 1a h¢ thong mién phi nhung hé théng nay c6 nhugc diém
chinh 13 viéc cAu hinh, van hanh phuc tap, khong phai bét ky ai cling c6 thé st dung duoc
hé thong. Asterisk chi chay trén cac hé diéu hanh Unix nén viéc trién khai thyc hién va sir
dung con nhiéu khé khin do cac hé diéu hanh nay chua duoc sir dung rong rii va pho bién
nhu hé diéu hanh Windows.

Tt ca cac hé thong trén déu co nhitng dac diém ndi troi riéng. Nhung déu méc phai
han ché chung 1a viéc cai dat, quan 1y con phtic tap, viéc xdy dung kich ban tra 10i chua
that su thudn loi, d& dang d6i voi nguoi st dung. Chi phi dau tu con 16n dbi vai cac to chirc
kinh té xa hoi, doanh nghiép c6 quy mé vira va nho.

Vi vay v6i nhitng nhu cau hién nay thi viéc trién khai hé thong trén trong cac doanh
nghiép, to chirc con nhiéu han ché. Toi da chon dé tai “Xay dung hé thdng twong tac tur
dong dya trén card giao tiép Synway” véi tiéu chi: chi phi trién khai va van hanh thap, kich
ban tra 161 6 tinh linh hoat, viéc cai dit va quan 1y dé dang, ndi dung tra 15i co thé thay ddi
ma khong can 1ap trinh lai.

2. Cac ki thuat co ban

2.1. Cac giao tiép synway

Trude day, nguoi ta st dung mo-dem Creative, ZOOM, USRobotics Sportster
Voice Way2Call HiPhone Desktop, Stylus... trong hé thdng tuong tac ty dong nhung c6
cac han ché 14 chat lugng khong cao, hau nhu khong thé xay dung hé thong hoat dong 6n
dinh dua trén cac thiét bi d6. Hién nay, trén thi truong tdn tai nhiéu loai cac giao tiép khac
nhau nhu Digium, Donjin, Synway... Hé thong ma toi di nghién cru xay dung sir dung
cac Synway co chét luong tdt, gia ré, ngudn cung phong phu..., dong thoi giao dién lap
trinh cho cac loai cac hd trg kénh analog, E1, T1, J1 khong khac nhau nhiéu, khéng doi hoi
phai thay d6i nhiéu khi nang cap thiét bi.
2.2. Ldp trinh Window Service

Windows Services [3] cung cap phuong tién cho application logic chay lién tuc trén
may tinh, thong thuong 13 viéc cung cap diéu khién thiét bi hoic cac dich vy hé diéu hanh.
Windows Service 1a mot tng dung chay trén may chu hodc may tram va cung cip nhitng
chtrc nang ma sy dién tién cua nd khong can su tuong tic truc tiép cia nguoi dung.
Windows Services thuong dugc dung dé giam sat hoat dong hé thdng. Mot Windows
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Service s& chay trong tién trinh cta riéng né, khong phu thudc nguoi dung hay cac chuong
trinh khac dang chay trén cung may tinh. Windows Services thudong duoc cdu hinh dé tu
dong bat dau khi nao may tinh khai dong.

Trude day, viéc phat trién cac Gmg dung dang ndy 1a rat kho khan. Gio ddy, nhd c6
NET Framework chita mot tap cac 16p, cung cép cac chirc ning co ban cho viéc cai dit va
phat trién dé dang cac ung dung Windows Service trén nén C# .NET.

2.3. Ldp trinh xir Iy da tién trinh

Mot tién trinh 12 mot chudi lién tiép nhitng sy thuc thi trong chwong trinh. Véi co
ché da tién trinh, Gmg dung ctia ban c6 thé thuc thi song song dong thoi nhiéu dong 1énh
cung luc. C6 nghia 14 ban ¢6 thé lam nhiéu cong viéc dong thoi trong cling mot tmg dung
cta ban. Pa tién trinh cho phép ban viét cac chuong trinh hi¢u qud tin dung tdi da CPU
bang cach duy tri thoi gian tré 1a t5i thiéu.

Pa ludng c6 nghia 1a nhiéu tuyén xu 1y, cho phép mét chuong trinh c6 nhiéu thé
hién cung hoat dong, cung sir dung chung bd nhd. Mgt ing dung c6 thé thuc hién nhiéu tac
vu dong thoi va cac ludng c6 thé truy xudt ti cac bién dir liéu ding chung dé cung 1am
viéc hop tac véi nhau.

2.4. Lap trinh mang swr dung thu vién WinSock

Mang may tinh gitp chia s& thong tin,tai nguyén... giita cdc may tinh hay thiét bi
dau cudi. Hai mo hinh chinh thyc hién chuan héa mang 12 mé hinh OSI va mé hinh
TCP/IP. Socket 1a khai niém quan trong trong lap trinh mang néi chung va lap trinh trén
nén tang .NET noi riéng. Socket 1a su két hop giita dia chi IP, cong két nbi va cac ki thuat
1ap trinh hé thdng can ban dé tao ra cic ing dung dya trén mo hinh Client-Server.

Vi khéi niém nay, cac Gmg dung c6 thé trao doi thong tin v6i nhau trén cung mot
may tinh, hodc gitra cac may tinh khac nhau trong mang Lan, Internet. Giao thurc (protocol)
dé cac may tinh “noi chuyén” voi nhau trong khai niém lap trinh socket 1a UDP (Socket
khong hudng két nbi), TCP/IP (Socket hudng két ndi).

Su khac biét giita két n6i dong bo va khong dong bo trong lap trinh mang [4].
Trong két ndi dong bo, trong khi may chu dang c6 két ndi (nhan dit liéu) v6i may khach thi
trong cung thoi diém d6 s& khong c6 bat ki két ndi nao tir may khach khac. Nguoc lai trong
két ndi khdng dong bo, khi may cha dang c¢6 két ndi voi mot may khach né ciing van c6 thé
nhan, xtr 1y théng tin tir may khach khac hay néi don gian trong két ndi khong dong bo
méy chu cung lac ¢6 thé “lam viéc” v6i nhiéu may khach.

2.5. Cong nghé tich hop thoai va dir liéu

Computer Telephony Integration (CTI) [5] 1 cong nghé két ndi, twong tac va tich
hop gitta mang dién thoai v41 may vi tinh.

Gitp cho ngudi ding dién thoai ¢6 thé didu khién chuong trinh may tinh thong qua
ban phim dién thoai va thong tin dang dit liéu (lwu trir trong mdy tinh) s& duoc chuyén thé
va chuyén t6i ngudi ding dién thoai. Cong nghé tich hop thoai va dit liéu 1a chia khoa cho
viéc xay dung cac van phong lam viéc tu dong.
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2.6. Xuw ly tap tin wave

Tap tin wave [6] la mdt dang tap tin
dung dé luu trit dit liéu 4m thanh sé (dang
song) va nd la mot trong nhing dinh dang
phd bién nhit cua hé diéu hanh Windows.
Tap tin wave thudc chuan RIFF (Resource
Interchange File Format - dang tdp tin tai
nguyén c6 thé trao dbi) va dic diém cua
nhimng tap tin thuéc chuan RIFF d6 1a né s&
nhém ndi dung cta tap tin thanh cac khéi
riéng biét va moi mot khdi s& gém mot header
(dung dé qui dinh kiéu va kich thuéc cia
khéi) va cac byte dir lidu.

Dit liéu am thanh trong tap tin WAVE
¢ thé chua nén, hoic d3 duge nén b.':fmg cac
bé ma héa nhu MPEG,0GG, WMA, AC-3,
v.v. Dang dir li¢u chua nén thuong la PCM
(Pulse Code Modulation).

2.7. Cong nghé SAPI
SAPI (Speech Application Program
Interface) [7] 1a mot cong nghé mdi cua
Microsoft . SAPI gom hai phan co bén :
— Hé thng chuyén tir vin ban sang tiéng
noi (text-to-speech,TTS).

— Nhan dang giong n6i hay noéi cach khac
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truyén s& xuét hién mot tin hiéu, card CTI s& bit tin hiéu nay va dua cho hé théng xu ly.
3.2. Chwong trinh qudn ly kich bdn tra loi

Chuong trinh quan 1y kich ban tra 161 gitip ban tao ra cac kich ban tra 161 mot cach
de dang thong qua chirc nang ma chuong trinh cung cap. Giao di¢n chuong trinh duoc xay
dung giong Window Explore ti¢én dung cho nguoi dung.

Kich ban dugc xay dung theo _ S
i . ] Truong kinh téKhoa Quin tj/Théng bio Phim bim 1 Thay 861
mo hinh cay, c6 cap bac. Moi nut oy
. , , i3 e Qe b} Noidng  Anthanh
trén cdy tuong ung vdi cac thao tac ooy
. .- . e ) X , i3 Tra cira G thi o
ciia nguoi goi. Noi dung cua moi nit e R DikeTate| W W
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Hinh 4. Chuong trinh quadn Iy kich ban tra loi

— Cung cip cac cong cy dé thiét 1ap 4m thanh,ndi dung cho cac nit.

— Tra ctru lich st cudc goi, tra ctru tap tin log cua dich vu.

—  Kiém tra noi dung,am thanh kich ban da xay dung.

—  Quén 1y ngudi sir dung hé thong.
3.3. Dich vu trd loi tw dong

Dich vu tra 161 tu dong dugc xay dung nhu mdt Window NT Service. Thuc hién

diéu khién cac cudc goi, xir Iy yéu cdu ctia nguoi goi dén thong qua cac tin hiéu do card
CTI bat duoc. Pong thoi né ciing déng vai tro nhu mot may cha (server) thuc hién viée
trao d6i cung cap thong tin ciing nhu xtr 1y cac yéu cau tir chwong trinh quan 1y cudc goi.
Dich vu tra 161 ty dong s€ lam viéc “am tham” trong hé théng, nguoi quan 1y chi co thé

khoi dong, dung hoac di€u chinh [RESHEED
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4. Két qua va két luan

Dua vao cac tiéu chi va giai phap dit ra ban dau toi da xay dung, thir nghiém hé

théng tuong tac tu dong véi cudc goi va dat dugc mot s6 két qua nhu sau:

Kiém soat, cAu hinh dich vu tra 11 tu dong.

Hé thong di dua ra cac thong tin dang Gmg véi cac yéu cau tir phia khach hang.
Nguoi quan 1y ¢o thé tao ra dugc kich ban tra 161 d& dang thong qua giao dién tiéng
Viét cua chuong trinh.Cac nut Iénh c6 thé dugc sao chép, di chuyén, x6a, kéo tha.
Tinh ning chuyén vin ban thanh tiéng néi, thu am, choi tap tin 4m thanh dugc hd
trg san d€ soan thdo am thanh, ndi dung dé nguoi dung cé thé tich hop vao céc nit
1énh.

Su thay ddi kich ban d& dang, cac nut 1énh dugc xay dung béng nhiéu nguén that su
mang lai tinh linh hoat va hiéu qud cho hé thong.

Chuong trinh quan ly cudc goi dugc xay dung trén mo hinh client/server vi vay cho
phép nguoi st dung két ndi, quan ly cac cude goi tur xa.

Hé thdng cho phép xur Iy va tiép nhan song song nhiéu cudc goi cing mot lic. S6
luong cudc goi chi phu thudc vao thiét bi phan cung.

Chi phi cai dat, trién khai hé théng thép. Viéc van hanh, cdu hinh hé théng tuong
doi de dang.

V6i su phat trién manh mé ciia cong nghé thong tin va vién thong & Viét Nam nhu

hién nay, h¢ théng tuong tac tw dong c6 tinh thyc tién rat cao, va co thé duoc ung dung
trong cac don vi, doanh nghiép... cung cép cac dich vu gia tri gia tdng hay c¢6 nhu cau str
dung hé théng tuong tac thoai.
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