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MO DAU

Chung ta dang budc vao ky nguyén cua cong nghé thong tin. May tinh v61 hang
loat hé thdng cac phan mém dang ngdy cang trd nén than thién, can thiét va khong thé

thiéu trong moi linh vuc hoat dong ctia con nguoi.

Phan mém ngay cang duoc hoan thién, ning cao chat lugng va phat trién véi kich
thude rat 16n. Nhung bén canh dé, su bung nd thong tin 1am cho mot loat cac hoat
dong luon bi thay doi. D6 1a su thay doi cia méi truong, thay dbi clia cong nghé, thay
d6i ctia nghiép vu. Pé khic phuc nhiing sy thay doi d6 nguoi ta thuong dua hé thong
vao bao tri. Cong viéc bao tri phin mém dugc xem xét nhu 14 mot pha tén kém nhat
trong cac pha trong vong doi ciia mot phan mém. Ngudi ta udc tinh chi phi cho né xap
xi 70% téng cong strc chi phi trong su phat trién phan mém[1]. Nhung néu xay dung
lai hé thong méi thi chua phai 13 giai phap hay, vi khi d6 ta phai bo di ca nhiing phan
rat hiru dung trong phan mém. Hon thé nita, chi phi cho viéc 1am ra phan mém méi 1a

rat ton kém.

Lam thé nao dé hang loat nhiing hé thong phan mém 16n, cii, dang hoat dong
thich nghi dugc véi nhitng thay doi voi mirc chi phi thay d6i chap nhan duoc. Tai k§

ngh¢ phan mém chinh 1a mot sy tra 161 cho cau hoi do.

Tai k¥ nghé phdn mém 14 hoat dong tién héa hé théng phan mém dé nod co thé
tiép tuc dugc st dung cho hiéu qua, gitp ta d& dang va d& ton kém hon trong viéc bao

tri sau nay.

Nhimg phan mém di st dung trong mot thoi gian dai c6 thé c¢6 nhidu nhuoc diém
nhu: xay dung trén ngdn ngit cii ma hién nay khong con dung nita, tai liéu viét cho phan
mém nay ciling da bi hong va thiéu do viéc cét gilt va cap nhat chua tbt, cac tinh nang hoat
dong bi han ché do hoat dong nghi€p vu da co6 nhitng thay doi, ... Giai phap tdt nhat giup
ta tiép tuc st dung phan mém nay 14 tai k§ nghé. Tai k§ nghé 1a giai phap t6t nhat va ciing
c6 thé néi 1a giai phap duy nhat dé dat duoc muc dich véi chi phi ré. Hon thé nita, ndé dam

bao an toan cho hoat dong nghiép vu ctia h¢ théng dang lam viéc.

V& mit khoa hoc, tai k§ nghé dua ra mét giai phap tién hoa hé théng phan mém

bang nhitng cong cu va phuong tién mdi véi quy trinh khép kin kha hoan thién va tién
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dung. V& mit thyc tién, n6 1a mot hudng giai quyét tot, vira dap ing nhu cau tai thiét

ké hé thong cil, vira dem lai hiéu qua 16n va thiét thuc vé mit kinh té.

Db 4n dé cap toi viée tai ky nghé phdn mém qua d6 minh hoa su két hop thiét ké
huéng d6i tuong voi cong nghé tai k§ nghé hién c6 duge st dung nhu mét quy trinh
tai k¥ nghé cho mét ing dung cho hé théng canh bao hiém hoa thién tai st dung hé

thong mang cam nhan khong diy WSN.
Dé tai gdm ba chuong:
Chuwrong 1: Trinh bay vé quy trinh tai k§ nghé hé thong phan mém.
Churong 2: Trinh bay cac cong cu trg gitp qua trinh tai k¥ nghé phan mém

Churong 3: Tai ki nghé trong hé thong canh bao thién tai
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CHUONG 1: TAI KY NGHE PHAN MEM

1.1. Tong quan vé tai ki nghé

Sau mot thoi gian st dung, cac phin mém can phai dugc bao tri dé dap ung cac
yéu cau phat sinh ctua ngudi st dung, ciia cong nghé méi, va sy thay doi cua cac hoat
dong nghiép vu theo thoi gian... Pung theo nghia vong doi ciia mot hé théng phan
mém, ta lai bat dau céc cong viéc: phan tich, thiét ké, cai dat, kiém thir... & muic cao
hon. C6 nhiéu cach thuc hién viéc bao tri hé théng phﬁn mém va cling c6 nhiéu cong
cu dé thiét ké lai phan mém. Mdi cong cy thiét ké lai phan mém déu c6 nhing vu va
nhuoc diém riéng, tuy theo hoan canh thuc té ma ta c6 thé lua chon mot cOng cu sao
cho hiéu qua nhat. Trong bai ndy em s& trinh bay mot s van dé vé tai thiét ké hé thong

phan mém bang UML (Unified Modeling Language).
1.1.1. Bao tri

Bao tri hé théng nhdm bao dam cho hé théng duoc tiép tuc hoat dong sau khi
thuc hién tric nghiém hay sau khi dua h¢ théng vao hoat dong trong thuc té. Bao tri
phan mém bao gdm nhitng stra d6i lam hé thong thich nghi véi nhitng yéu cau thay ddi
ctia ngudi str dung, thay doi dir liéu cho phu hop, g& rdi, khir bo va sira chita cac sai

sot ma trudc day chua phat hién ra...
Céc hoat dong trong bao tri phan mém bao gom[5] :

¢ Trong qua trinh kiém thir, theo doi qué trinh hoat dong cua hé théng phén mém,
ta s& phat hién ra tat ca cac 151, cAc sai sot tiém tang trong hé thong, tat ca cac 15i
d6 s& duge goi tin cho cac chuyén gia phat trién phin mém dé ho cap nhat lai.

Tién trinh d6 dugc goi 1a bao tri swa chira.

¢ Theo thoi gian, cac khia canh xir Iy va hé thong phan cimg thay doi; moi truong
lam viéc nhu hé diéu hanh thay ddi; cac thiét bi ngoai vi va cac phém tir cia hé
thong dugc nang cap; cac yéu cau cua khach hang cho hé thong sé& thay doi...
Diéu d6 dan t&i viée phai thay d6i hé thong phdn mém sao cho phu hop véi cac

yéu cau thay d6i trén, qua trinh d6 duogc goi 1a bdo i thich nghi.

¢ Khi hé théng phin mém thanh céng va dwgc dua vao st dung, ngudi ta nhin

dugc cac khuyén cao vé kha nang mdi, cac chirc nang can bo sung nang cao...
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D6 14 qua trinh ning cip hé théng phin mém cho phu hop va tién dung hon,

duoc got 1a bdo tri hoan thién.

¢ He¢ thong can phai thay doi dé dam bao tinh tin cdy, an toan trong twong lai, tao
co s tot hon cho viéc ning cao chét luong trong twong lai, tién trinh d6 duoc goi
la bao tri phong ngura, hoat ddng nay duoc dac trung boi cac ki thuat dao nguoc
va tai ki nghé.
Céc cong cu bao tri phan mém c6 thé duoc chia theo cac chirc ning sau:

¢ Kingh¢ ngugc vai cac cong cu dac ta: nhan chuong trinh gdc lam dau vao va sinh ra

cac mo hinh phan tich va thiét ké c6 cau trac db thi, cac thong tin thiét ké khac.

¢ Cong cuy tai cau triic va phéan tich ma : phan tich ¢t phap chuong trinh, sinh ra do

thi luong di€u khién, va sinh ty dong mdt chuong trinh c6 cau truc.

¢ Cong cu tai ki nghé hé théng truc tuyén: dung dé thay doi cac hé théng co so dir

lidu truc tuyén.

Bao tri 1a giai doan cudi cung trong tién trinh ki nghé phan mém, no tiéu ton rat
nhiéu thoi gian, cong stc va kinh phi. Tai k¥ nghé 1a cong nghé dic trung giup cho

viéc bao tri cac hé thong phan mém hiéu qua va nhanh chong.
1.1.2. T4i ky nghé

Céc san phim cong nghé dang duoc st dung nhiéu, nhung hoi c¢6 dién, ching
thuong hay bi hong, mét nhiéu thoi gian cho viéc stra chira va khong dat duoc trinh d6
cia nhitng céng nghé méi. Vay ta phai lam gi? Néu san pham 1a phan cing thi nd
dugc thay bﬁng thiét bi méi, con phﬁn mém thi cac lua chon khong c6 sian va lic do
can thiét phai xay dung lai. Ta s& phai tao ra mot san phdm ma cac chirc ning khac co
thé dugc thém vao, hiéu nang tdt hon, do tin cdy cao hon va kha nang bdo tri dugc cai

thién. D6 duogc goi 1a tai ky nghé.

Quaé trinh tai ky nghé bao gém phan tich, cAu truc lai tai lidu, k¥ nghé nguoc, cAu
tric lai ma, céu tric lai dit liéu, k¥ nghé xudi. Muc dich cta cac hoat dong nay la tao ra
cac phién ban méi cua cac chuong trinh dang ton tai, dé n6 co chit luong cao hon va

bao tri tdt hon.
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San pham cua viéc tai k¥ ngh¢ rat da dang nhu: cdc mau phan tich, cdc mau thiét
ke, cac thu tyuc kiém thtr,..Dau ra cu6i cung la viéc tai k§ nghé cac tién trinh nghi¢p vu

va/hoic tai k¥ nghé phan mém.

Trong thyc té, khong it cac hé thong phan mém thuong mai 1a cac hé thong ci,
n6 can dé hd trg cho céac tién trinh nghiép vu. Cac cong ty can cac hé thdng nay dén
mirc ho phai giit chung trong hoat dong. Chién luoc phat trién phan mém bao gdm

viéc giit lai, thay thé va phat trién kién tric chinh 1 qua trinh tai k§ nghé phan mém.

Tai k§ nghé phan mém dé cap dén viéc 1am lai hé théng dang hoat dong dé ching
c6 thé tiép tuc hoat dong t6t va d& bao tri sau ndy. Tai k¥ nghé c6 thé bao gém viéc
lam lai tai li€u hé théng, t6 chirc va cau trac lai hé théng, bién dich hé théng sang ngoén
ngir 1ap trinh hién dai hon, chinh stra, cap nhat cAu trac va luong gia dir li¢u hé théng.
Thong thuong, cac chirc ning chinh ciia phan mém khong thay doi va hé thong ciu

triic cua no cling dugc gitr lai.

Tir khia canh k¥ thuat, tai k¥ nghé phan mém c6 thé xem nhu mdt giai phéap thir
hai cho nhitng van dé cta tién hoa hé théng. Kién trac phan mém khong duoc cap nhat
nhu ddi véi cac hé thong trung tdm duoc phan tan. N6 ciing khong thé thay dbi hoan
toan ngdn ngi 1ap trinh hé thong, vi hé thong cii khong thé dugc chuyén d6i sang ngdn
ngir lap trinh huéng dbi twong nhu Java hodc C++ vén c6 giéi han trong hé thong

dugc gitr lai boi chitc ning phan mém khong thay doi.

Tuy nhién, tir quan diém nghiép vu, tai k¥ nghé phdn mém co thé chi nham dé
bao dam rang hé thong cii c6 thé tiép tuc sir dung. N6 c6 thé ciing dat va gap nhiéu rui
ro nhu bat ky cach tiép can khac cho viéc tién hoa hé théng. Dé hiéu diéu nay, ching
ta can dua ra mot danh gia tho vé van dé ctia cac hé thng cil.

Tai ki nghé mot hé thdng phan mém c6 uu diém hon cach tiép can phat trién mai
hé théng; vi:

1. Gidm rii ro: ¢ su rii ro 16n trong viéc phat trién méi mot phan mém, d6 1a tat
yéu v&i mét to chire. Cac 13i ¢6 thé duoc tao ra trong dac ta hé théng, 6 thé nay

sinh céc van deé, khong 6n dinh hé théng, V.V...

2. Gidm gid thanh: Gia thanh cua viéc tai k§ nghé 13 thip hon dang ké so voi gia

phat trién phan mém méi. Ulrich (1990) dua ra mét vi du cia hé théng cii, & d6
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gia xay dung méi dugc udc lugng khoang 50 triéu dola. Hé théng duoc tai ky
nghé thanh cong véi gia khoang 12 triéu d6 la. Néu con sd nay 1a dién hinh thi tai

k¥ nghé ré hon viét lai.

Dic ta hé thong Thiét ké va Hé thdng m&i

trién khai

K¥ nghé xuoi

Hé¢ théng phan Hiéu va H¢ t_héflg duoc
mém dang ton tai chuyén d6i tai ky ngh¢
Tai k§ nghé
phan mém

Hinh 1-1 Tién trinh ky nghé phin mém xudi va tai kj nghé phin mém

Hinh 1.1 minh hoa tién trinh tai k§ nghé kha thi. Pau vao cua tién trinh 1a mot
chuong trinh ké thira va dau ra 1a mot cau trac, phién ban hiéu chinh cta chuong trinh.
O cung thdi diém nhu chuong trinh tai k¥ nghé, dir liéu cho hé thdng ciing c6 thé dugc

tai k¥ nghé. Cac hoat dong trong tién trinh tai k§ nghé nay la:

1. Chuyén doi ma nguon: Chuong trinh duoc chuyén dbi tir mot ngdn ngir 14p trinh

phién ban cli sang mdt phién ban méi hon hodc sang mot ngdn ngir khac.

2. Ky nghé nguwge: Chuong trinh duoc phan tich va trich ra cac thong tin tir n6 dé
gitip 1am tai liéu vé t6 chirc va cac chirc nang cia no.

3. Cdi tién cdu triic chwong trinh: Cau trac diéu khién cua chwong trinh dugc phan

tich va chinh stra lam cho n6 dé doc va dé hiéu hon.

4. Modul héa chirong trinh: Viéc thay thé cac phan cua chuong trinh duge nhom voi
nhau va duoc 1am cho phu hop, bd sung modul méi va bé di nhitng du thira.
Trong mdt s6 trudng hop, giai doan nay co thé bao gém ca su bién ddi kién tric.

5. Tdi ky nghé dir liéu: Dit liéu xir 1y boi chuong trinh dugc thay d6i twong tng véi
su thay d6i chuong trinh.

Chuong trinh tai k§ nghé c6 thé khong can thiét yéu cau tat ca cac budc trong
hinh 1.2. Viéc chuyén ma ngudn c6 thé khong can thiét néu ngén ngit l4p trinh dung

dé phat trién hé thong con dugc hd trg boi cong ty cung cap trinh bién dich. Néu tai k§
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nghé hoan toan dua vao cic cong cu ty dong thi tai liéu 14y ra thong qua tai k§ nghé co
thé 1a khong can thiét. Tai k¥ nghé dit liéu chi duoc yéu cau néu cau tric dit liéu trong
chuong trinh thay d6i khi tai k§ nghé hé théng doi hoi. Tuy nhién, tai k¥ nghé phan

mém ludn bao gdbm mot s6 chuong trinh dugc cau tric lai.

Chuong Tai li¢u Chuong trinh )
trinh goc chuong trinh dugc modul Dir liéu goc

héa
7y \

~
K¥ nghé dao
nguoc

Dich sang

ol Modul héa Tai k§ ngh¢
ma mo1 chuong trinh dit liéu
Cai tién cAu
tric chuong
trinh
Chuong Dir liéu duoc
trinh dugc tai k¥ nghé
cau truc lai

Hinh 1-2 Tién trinh tii k§ ngh¢ phin mém

Gié cua vi¢e tai ky ngh¢ ro rang phu thudc vao mirc d§ kho khan cua cong viéc
thuc hién. C6 nhiéu cach tiép can kha thi véi tai k§ nghé nhu chi ra trong hinh 1.3. Gia
tai k¥ nghé ting tir trai sang phai: tr mirc chi phai chuyén d6i ma ngudn (1a ré nhat )
dén mirc cao nhit 13 phai thay d6i lai toan bd cau truc.

Tu dong két cau Két cau lai dit lidu
lai chuong trinh va chuong trinh

Tu dong chuyén Tu dong két cau lai véi Cau trac 1?.1'1 C_l‘l,ng vOi su
d6i ma ngudn su thay doi thu cong thay doi kién trac

) Gia tang
Hinh 1-3 Cac cach tiép cén tai kj nghé
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Ngoai cac yéu td lién quan dén viéc md rong hoat dong tai ki nghé, con c6 nhitng yéu

t6 khac vé nguyén tic c6 anh hudng t6i gia cta viée tai k§ nghé nhu sau:
1. Chdt lwong phan mém dwoc tdi ky nghé: Gia tri chit luong ctua phan mém va tai
li¢u ctia n6 cao hon gia cua tai k¥ nghé.
2. Gid tri ¢éng cu hé tro cho viée tdi ky nghé: Gia tri hiéu qua cho viéc tai ki nghé
mot hé thong phan mém c6 thé thip hon gid tri cong cu CASE dé ty dong thay

d6i hau hét cac chuong trinh.

3. Pham vi cua yéu cau chuyén doi dir liéu: Néu tai k¥ nghé yéu cau chuyén d61 mot

s6 16n dit lidu, diéu d6 1am ting déng ké gia thanh thyc hién.

4. Gia tri cua ddi ngii chuyén mén: Néu trach nhiém nhan vién bao tri hé thong
khong duogc sir dung trong tién trinh tai k§ nghé, viéc ndy sé 1am ting gia thanh.

Doi ngii chuyén mén tai ki nghé s& can nhiéu thoi gian dé hiéu hé thng.

Nhuoc diém chinh cta tai k§ nghé phan mém 1a cac gidi han thuc té dbi véi viée
mo rong hé thong c6 thé nam trong pham vi cia viée tai ki nghé. Piéu nay 1a co thé.
Vi du, chuyén ddi mot hé théng van ban st dung tiép can chirc nang té1 hé théng
huéng d6i twong. Kién tric chinh thay d6i hodc to chirc lai cin ban viéc quan Iy di
liéu hé théng khong thé dugc thuc hién tu dong, nhu thé lién quan cao dén viéc thém
gia thanh. Mic du tai k§ nghé co thé cai tién viéc bao tri, tai k§ nghé hé thong s&
khong thé duy tri dugc nhu hé thong mdi phét trién sir dung cac phuong phép tai ky

nghé phan mém hién dai.
1.2. Dich mi ngudn
Céc 1y do can dich ma ngudn:

1. Cdp nhdt nén phan ciing méi: Td chite mudn thay doi nén phan cimg chuan. Cac
b6 dich ngdn ngir goc khong co gia tri trén phan cling méi.

2. Thiéu déi ngii ¢é ky nang: C6 thé thiéu doi ngil bao tri lanh nghé cho ngdn ngir
gbc. Pay 1a mot van dé thyc té & d6 cac chuong trinh duge viét bang mot ngon

ngir khong chuan ma hién tai khong sir dung.
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3. Cdc thay doi chinh séch cia té chirc: t6 chirc c6 thé quyét dinh chuan hoa trén
ngodn ngir thuc té dé giam thiéu chi phi trg gitip phin mém tro gitp ciia nd. Bao

tri mot sO phién ban cua bd dich cii ¢6 thé rat dat.

4. S yéu kém ciia viéc tro gitip phan mém: Céac nha cung cip chwong trinh dich ¢

thé d3 bo viéc kinh doanh hodc khong tiép tuc ho tro san phém cua ho ntra.

H¢ thong can Hé théng cn H¢ théng dugc
tai ky nghé tai k¥ nghé

tai ky nghé

y
Nhan biét sy
khac nhau cua
ma ngudn

Thiét ké bd
dich cac
1énh

Hinh 1-4 Tién trinh dich chwong trinh

Hinh 1.4 chi ra tién trinh dich ma ngudn. C6 thé khoéng can hiéu chi tiét hoat
dong ctia phan mém hodc chinh stra kién tric hé thong. Phan tich su lién quan c6 thé

tap trung vao ngdn ngit 1ap trinh trong dwong nhu ciu tric didu khién chwong trinh.

Viéc dich ma nguén chi thyc su 12 kinh té néu bo dich tu dong san sang dé thuc
hién véi mot sb luong 1on. Pay co thé 1a mot chuong trinh duoc viét dic biét, mot
cong cu duoc mua dé chuyén d6i tir mot ngdn ngit nay sang mot ngdn ngit khac hoic
mot hé théng mau thich hop. Trong trudng hop thir hai, cach thirc mot tap cac 1énh dé
tao su dich chuyén tur su trinh bay nay sang mot sy trinh bay khac can duoc viét cac
mau duoc tham sb héa trong ngdn ngit ngudn dugc xac dinh va két hop véi cac mau

twong duong trong ngdn ngir dich.

Trong nhiéu trudng hop, viéc dich hoan toan tu dong 1a khong thé. Cac cau tric
trong ngdn ngit ngudn khong cé ciu trac twong dwong truc tiép trong ngdn ngit dich.
C6 thé cac 1énh diéu kién bién dich trong ma ngudn ma khong dugc hd tro trong ngdn
ngit dich. Trong truong hop nay, ban can tao ra su thay doi thii cong lam cho phti hop

va cai tién hé thong sinh I¢nh.
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1.3. K§ nghé nguoc

K§ nghé nguoc (reserve engineering) 1 tién trinh phan tich phin mém ma ngudn
vo1 muc dich chuyén ddi n6 vé dang thiét ké va dic ta. Chuong trinh ty n6 khong bi
thay d6i boi tién trinh ki nghé nguoc. Ma ngudn phan mém thuong cé gia tri nhu dau
vao cho tién trinh K§ nghé nguoc. Tuy nhién, diéu nay co thé khong c6 va K§ nghé

nguoc can bat dau voi ma thuc thi.

K§ nghé nguoc khong hoan toan gidng nhu tai k§ nghé (re-engineering). Muc
ti€u cua k¥ nghé nguoc thu dugc la thiét ké hoac dic ta cua hé théng tr ma nguén cua

no6. Muyc tiéu cua tai ky ngh¢ la lam ra mét hé thong phan mém méi, dé bao tri hon.

T4t nhién, nhu chiing ta ¢ thé thay trong hinh 1.2, k¥ nghé nguoc dé co duoc

mot sy hiéu biét vé hé thong va thuong 1a mot phan cua tién trinh tai k§ nghé.

K nghé nguoc dugc dung trong tién trinh tai k¥ nghé phan mém 1a dé phuc hoi
lai thiét ké chuong trinh ma sé& giup cac k¥ su hiéu t6t mot chuwong trinh trude khi to
chtic lai ciu trac ciia né. Tuy nhién, khong nhat thiét theo sau k¥ nghé nguoc phai la
tai k§ nghé:

1. Ban thiét ké va dic ta ciia mot hé théng dang tdn tai ¢ thé duogc k¥ nghé nguoc,

vi ching c6 thé ding nhu mot dau vao cho dic ta cac yéu cau cua chuong trinh

can thay thé.

2. Nhu mot sy lya chon, ban thiét ké va dic ta co thé duoc k§ nghé nguoc, vi chiing
san sang dé gitip bao tri chuwong trinh. Thong tin nay c6 thé khong can thiét cho

viéc tai ki nghé ma ngudn hé théng.

Biéu do cau trac

> chuong trinh
Kho
thong
H¢ thong can tin hé Tao tai Biéu dd céu truc

tai k¥ nghé thong

A 4

liéu dir liéu

Dién giai

thu cong Ma tran lan vét
—>|  thyc thé chirc

nang

Hinh 1-5 Tién trinh k§ nghé ngwoc
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Tién trinh k¥ nghé nguoc duoc minh hoa trong hinh 1.5. Tién trinh bt dau véi
mot pha phén tich. Trong pha nay, hé théng dugc phan tich ding cong cu ty dong dé
nhén ra cu tric ciia nd. Trong ban than né, khong du dé tai tao hé thong thiét ké. Sau
d6 cac k¥ su lam viéc véi ma ngudn hé théng va mé hinh cdu trac cta nd. Ho thém
thong tin vao pha nay khi ho hiéu hé théng. Thong tin nay duoc luwu trit nhuw mot dd thi

¢6 hudéng gan két téi ma ngudn chuong trinh.
1.4. Phat trién triic chwong cdu trinh

Can sir dung b nhé tdi wu va su thiéu hiéu biét vé k§ nghé phan mém boi mot s6
nguoi 1ap trinh, nghia 1a mot s hé thong cii khong dugc cau tric tot. Sau khi ciu tric
diéu khién bi 10n x6n véi mot sé nhanh vé diéu kién va logic diéu khién khong ro6 rang.
Céu trac ndy ciing c6 thé bi giam gia tri boi sy bao dudng thuong xuyén. Su thay doi

chuong trinh c6 thé duoc tao ra.

Hinh 1.6 minh hoa sy phuc tap trong diéu khién, ta c6 thé tao mot chuong trinh
khac don gian hon dé thuc hién. Chuong trinh dugc viét twva nhu FORTRAN. Trong
hinh 1.6 13 b6 diéu khién mot hé théng 10 sudi. Mot bo cong tic co thé dit & mot trong
3 trang thai: on, off, controlled. Néu hé théng duoc diéu khién khi no chuyén On va tit
phu thudc vao thoi gian dit va b diéu nhiét. Néu 16 suoi 1a ON thi chuyén cong tic 10

sudi thanh OFF va nguoc lai.

Dic biét, cac chuong trinh phat trién nay co6 do phirc tap logic ciu tric vi chiing
duogc chinh sira trong khi bao tri. Thém cac diéu kién két hop cac hoat dong ma khong
thay d6i cau tric diéu khién dang ton tai. Trong mot thoi han ngan, day 1a mot giai
phap nhanh va it mao hiém vi n6 giam su thay dbi 16i trong hé thdng. Tuy nhién, trong
mot thoi gian dai né din dén kho hiéu mé chwong trinh. Cdu trac mi phuc tap c6 thé
cling xuét hién do khi nhitng ngudi lap trinh ¢ gang tranh sy lap lai ma. Diéu nay, doi

lac can thiét khi chuong trinh bi rang budc vi bd nhd cé gioi han.
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Start: Get (Time-on, Time-off, Time, Setting, Temp, Switch)
If Switch=o0ff goto off

If Switch= on goto on

Goto Cntrld
Off: if Heating-status = on goto Sw-off

Goto loop
On: if Heating-status= off goto Sw-on
Goto loop

Cntrld:

if Time = Time-on goto on

if Time = Time-off goto off

if Time < Time-on goto Start

if Time > Time-off goto Start

if Temp > Setting then goto off

if Temp < Setting then goto on
Sw-off: Heating-status :=off
Goto Switch

Sw-on: Heating-status:=on
Switch: Switch-heating
Loop: goto Start

Hinh 1-6 Chwong trinh diéu khién véi ng din dién logic
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loop
{Trang thai Get tim cdc gid tri dé dua cdc gid tri tu mdi
trudng hé thdng}
Get (Time-on, Time-off, Time, Setting, Temp, Switch);
case Switch of
when On=>

if Heating-status = off then

Switch-heating; Heating-status :=on;
end if;

when Off=>
if Heating-status = on then

Switch-heating; Heating-status :=off;
end if;
when Controlled =>
if Time >= Time-on and Time <= Time-off then
if Temp > Setting and Heating-status = on then
Switch-heating; Heating-status:=off;
elseif Temp < Setting and Heating-status:=off then
Switch-heating; Heating-status:=on;
end if;
end if;
end case;
end loop;

Hinh 1-7 Chwong trinh diéu khién céu tric

Hinh 1.7 chi ra h¢ thong diéu khién tuan ty duoc viét lai khi st dung cau trac
diéu khién. Chuong trinh ¢ thé doc lién tuc tir trén xudng dudi, nhu vay né kha dé
hiéu. Ba vi tri chuyén di on, off, va controlled dugc dinh nghia rd rang va lién két t6i
mi cua vat lién két cia n6. Ta khong sir dung Java khi chuwong trinh nguén khong 1a

chuong trinh hudng ddi tuong.
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Complex condition

If not (A>B) and (C<D or not (E>F))..
Simplified condition

If (A<=B) and (C>=D or E>F)..

Hinh 1-8 Pon gian héa diéu kién

Chuong trinh dugc Chuong trinh da
kién trac lai kién trac lai
A
\ 4
Phan tich va xay Bé6 sinh ma
dung biéu do chuong trinh
A
\ 4
Trinh dién
bieu do

Hinh 1-9 Kién triic lai chwong trinh ty dong
Van dé cau tric lai chuong trinh ty dong bao gdom:

1. Mat cdc 16 chii thich: Néu chuong trinh ¢ chi thich trong mot dong thi dong

chu thich nay s& mat gi tri khi mot phan cua tién trinh kién trac lai.

2. Mt tai liéu: Tuong ty, sy tuong Gmg gilta tai liéu chuong trinh bén ngoai va
chuong trinh cling mat. Tuy nhién trong mot vai truong hop, ca phan chi thich
va tai liéu ciia chuong trinh déu quéa han, nhu vay day khong phai 1a mot nhan td
quan trong.

3. Yéu cau tinh todn Ién: giai thuat nhung trong cong cu ciu trac lai phtc tap. Mic
du phr:in cung hi¢én dai, nhanh, n6 ciing co thé mat mot thoi gian dai dé hoan

thanh tién trinh cdu trc lai cho chuong trinh 1én.
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1.5. Modul héa chuwong trinh

Mo dul hoa chuong trinh 13 tién trinh t6 chirc lai chwong trinh sao cho nhiing
phan chuong trinh duoc tip hop véi nhau va duge xem nhu 13 mot modul. Khi chuong
trinh da duoc modul hoa, dé bo di nhitng phan thira trong cac phan dugc thay thé, dé
t6i wu chuong trinh, dé cac phan cua chuong trinh twong tac v6i nhau trong mét giao
dién du don gian.

Vi dy, trong mot chuong trinh xt 1y dir liéu dia tran, tt ca cac hoat dong két hop
voi su trinh dién d6 hoa cua dit liéu c6 thé duogc tdp hop vo1 nhau trong mot modul
don gian. Néu hé théng bi phan tan, cac modul dugc tao co thé dugc g61 gon nhu cac
d6i twong va truy cap thong qua giao dién chung. Vai kiéu modul khic nhau cé thé

dugc tao trong khi xir Iy modul hoa chuong trinh. Qua trinh nay gom:

1. Triru twong dir lidu: Kiéu dit liéu triru tugng duoc tao boi sy két hop dir lidu véi

cac thanh phan tién trinh.

2. Modul héa phdn cirng: Thay dit lidu triru tuong va tap hop tat ca cac ham chung
v61 nhau mot cach chat ché, né dugc su dung dé diéu khién thiét bi phén cung
riéng biét.

3. Modul héa chirc nang: D6 1a cac modul ma né tap hgp céc churc ndng vdi nhau,
cac chirc ning nay dong dang hodc c6 cac tac vu gan nhau. Vi du, tit ca cac chirc
nang co lién quan voi dau vao va gia tri dau vao co thé duoc hop nhét trong mot
modul don gian. Kiéu nay cua sy modul héa duoc xét dén khi khong can stra lai

triru tuong dir liéu chuong trinh.

4. Modul tro gitip tién trinh: D6 1a cac modul ma & d6 tit ca cac chirc ning va cic
muc dit liéu dac biét yéu cau dé tro giup tién trinh nghi¢p vu dac bi¢t dugc nhom
lai. Vi du, trong mot h¢ théng thu vién, mot modul trg gitip tién trinh c6 thé gém

tat ca cac chirc nang yéu cau dé tro giap sy phat hanh va phan hoi cta sach.

Modul héa chuong trinh thudong thyc hién tha cong bdi su kiém tra va sira chira
ma nguén. Pé modul hoa mét chuong trinh, ban can nhan ra quan h¢, gitra cac thanh
phan va thyc hién nhiing gi ma cac thanh phan nay lam. Céac céng cu trinh dién va lam

tryc quan tro gitip nhung n6 khong thé tu dong hoan thanh tién trinh nay.
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1.6. Tai k¥ nghé dir liéu
Tai k¥ nghé dit lidu sé khong can thiét néu chic ning cia hé théng khong doi.
Tuy nhién, trong thuc té, c6 mot sé 1y do ta can stra dit liéu trong cac chuong trinh cta

hé théng cii:

1. Sw suy thodi dit liéu: Nhu trén, chat luong cua dit liéu hudng toi sy suy giam dan.
Sy thay d6i dir liéu m& du cho céac 151, cac gia tri gidng nhau co thé duoc tao ra
va su thay d6i méi truong bén ngoai khong thé duoc phan anh vao trong dit liéu.
Pay la diéu khong thé tranh dugc boi thoi gian séng cua dir liéu thudng 13 rat dai.
Vi du, dir liéu phan hdi cta ca nhan vao trong dir liéu dang ton tai khi mot tai
khoan dugc md va c6 thé can tiép tuc ton tai it nhat 1a bang thoi gian séng cia
khach hang. Khi 1y lich ctia khach hang thay d6i, sy thay ddi nay c6 thé khong
thich hop véi dit liéu trong nha bang. Tai ki nghé chuong trinh c6 thé mang van
dé chat lwong dir lidu t6i sy sang to va d6 1a diém mau chét can két hop tai ky
nghé dir li¢u.

2. Cdc han ché vén c6 dwoe xdy dung trong chwong trinh: Khi thiét ké ban dau,
nhitng ngudi phat trién cua nhiéu chuong trinh di dua vao nhiing rang budc tu
xay dung vé s luong dir liéu ma né cé thé xtr Iy. Tuy nhién, ngdy nay chuong
trinh thudng yéu cau xir Iy nhiéu dir liéu hon du tinh ban dau cia cic nha phat
trién. Tai k§ nghé dir liéu co thé dugc yéu cau dé huy bo cac gidi han d6. Vi du,
Rochester va Douglass (1993) dién ta hé théng quan Iy tién, n6 duogc thiét ké ban
dau dé luu giit 99 loai vén. Cong ty chay hé thong dang quan 1y hon 2000 loai
von, va can chay 23 ban roi1 nhau cua hé théng. Nhu vay, ho quyét dinh tai k¥

nghé hé thong va két hop dit lidu cia no.

3. Phdt trién kién triic: Néu mot hé thong tap trung chuyén sang mot kién triic phan
tan, diéu can thiét cdt 161 cua kién trac d6 12 mot hé thong quan 1y dir liéu, né co
thé duoc truy cap tir cac may tram. Diéu nay co6 thé yéu cau mot sy cd gang 16n
trong viéc tai k§ nghé dé di chuyén dit liéu tir cac tép rdi vao trong hé thdng quan
1y dir li€u chu. Sy di chuyén téi mot kién tric chuong trinh phan tan c6 thé duge
khoi tao khi mét td chic quyét dinh di chuyén tir viée quan 1y dit liéu bang céac

tép co so sang hé théng quan 1y co s& dir licu.
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Gidng nhu tai k§ nghé chuwong trinh, c6 mot tdp cac cach tiép can t6i tai k§ nghé
dir liéu. N6 phan anh 1y do tai sao viéc tai k¥ nghé dit liu duoc yéu cau. Piéu nay

duoc chi ra trong hinh 1.10.

Tiep can Dien ta

Cac ban ghi dir liéu va cac gia tri dugc phan tich dé cai tién chat
Lam sach | luong cia chung. Su trung 1ap duoc bo di, sy du thira thong tin dugce
dir liéu x6a bo va dinh dang thich hop dugc ap dung cho tit ca cac ban ghi.

Thudng nhitng diéu nay khéng yéu cau thay doi chuong trinh.

Trong trudng hop nay, dit liéu va chuong trinh duoc tai k§ nghé dé

b6 di gi6i han trén viée xir 1y dit liéu. Viéc ndy c6 thé yéu cau thay
M6 rongdir | , . S , .
s doi to1 chuong trinh dé tdng chiéu dai truong, stra tdng gidi han trén
1eu . R ot A1t o3 1A R 1. s
bang,...Sau do, dir li€u, ty n6 c6 thé viét lai va lam sach dé phan anh

su thay ddi ctia chuong trinh.

Trong truong hop nay, dit liéu duoc di chuyén vao sy diéu khién cia
Di chuyén hé quan tri co s¢ dir li€u hién dai. Dit 1i€u co thé duoc luu trir trong
dir liéu cac tép doc lap hoac co thé dugc quan ly boi mdt kiéu cii hon cua

DBMS. Diéu nay dugc minh hoa trong hinh 1.11.

Hinh 1-10 Tiép cén t6i viéc tai k§ nghé dir liéu

1.7. Két luan

Déi tugng cua hé thong tai k§ nghé 1a cai tién cu triac hé thong va lam cho né dé
hiéu hon. Nhu vy, gia ctia bao tri hé théng trong tuong lai giam.

Tién trinh tai k¥ nghé bao gdbm: Dich ma ngudn, k§ nghé nguoc, phat trién cu
tric chuong trinh, modul héa chuong trinh va tai k§ ngh¢ dir licu.

Trén day 1a quy trinh tai k¥ nghé mot hé thong phan mém néi chung. Khi ap
dung cho m&i phin mém cy thé ta s& dua ra quy trinh phii hop nhat véi né.

Chuong sau s& nghién ctru mot hé thong phan mém cu thé, d6 1a hé théng canh

bao thién tai va viéc ap dung quy trinh tai k§ nghé cho hé thong do.
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CHUONG 2: CAC CONG CU TRQ GIUP TAI KY NGHE

2.1. Giéi thi¢u cong cu Rational Software Architecture

Cong cu phat trién phan mém IBM Rational, dua trén co s ma ngudn méd cia
Eclipse. Rational Software Architecture (RSA) 1a phan mém cong cy hd trg manh cho
xay dung kién tric phin mém, cho phén tich, thiét ké hé thong phdn mém va cho xay
dung cac tmg dung phan mém theo hudng ddi twong. N6 gitp mé hinh hod hé théng
d6ng thoi sinh ma nguodn chuong trinh, dam bao tinh dung dén, hop 1y cia kién trac hé
thong tir khi khoi dau dy an. M6 hinh RSA 14 bt tranh hé thdng, nd bao gdm toan bd
céc biéu db cuia UML, tac nhan, ca sit dung, doi tuong, 16p, thanh phﬁn va cac nat trién
khai trong hé thdng. N6 mé ta chi tiét hé thdng bao gdm nhitng gi va chiing 1am viéc ra
sao, dé ngudi phat trién hé théng c6 thé st dung mo hinh 1ap ké hoach chi tiét cho viéc
xay dung hé thong. RSA hd trg giai quyét nhiéu van dé quan trong trong qua trinh xay
dung va phat trién hé théng, ch:flng han vi¢c do1 ngli du an giao tiép v6i khéach hang

hay 1am céc tai liéu yéu cau, quy trinh phat trén phan mém RUP.

N6 cho phép phat sinh ma trinh tir m6 hinh ctia UML sang mdt ngén ngir va dich
nguoc tr mot ngén nglr sang moé hinh UML. Rose Eterprise cho phép phét sinh ma
trinh sang cac ngon ngir Ada83, Ada95, ANSI C++, CORBA, Java, COM, Visual
Basic, Visual C++, C/C++, Oracle, DB2, SQL Server, XML... va dich ngugc tir ma
ngudén cua cic hé trén sang mé hinh cia UML. Hon nita Rational Software
Architecture cho phép mé hinh hoa cac ing dung trén website va tai thiét ké cac tng

dung trén no.

Rational Software Architecture hd tro tién trinh tai k§ nghé va tién trinh thiét ké
tai k¥ nghé ca véi mot s6 ngon ngir 1ap trinh trén mang nhu ASP, JSP, J2EE va céac
trang HTML. N6 géan cac stereotype thich hop cho cac 16p va tao cac mdi quan hé giita
ching. Rational Software Architecture con cho phép tai ky nghé dir liéu voi: IBM
DB2, Microsoft SQL Sever, Oracle va Sysbase Adaptive Sever 12.x.

Dic diém chic ning cta Rational Software Architecture 13: mo hinh héa tién
trinh nghiép vu hé théng, phan tich va thiét ké hé théng, kién tric hé théng, 1ap trinh

va kiém thir hé théng.
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Vé6i cong cu phat trén phadn mém Rational Software Architecture Platform,
ching ta co thé st dung dé mo hinh hoa hé théng phén mém va tao ra cac loai biéu do

trong UML nhu:
e Biéu d6 Ca sir dung — Use Case
e Biéu do Lop-Class
e Biéu d6 Tuan ty - Sequence
e Biéu d6 Truyén thong — Communication
e Biéu do May trang thai — State Machine
e Biéu d6 Hoat dong - Activity
e Biéu d6 Thanh phan — Component
e Biéu do Cau tric tong hop — Composite Structure

e Biéu do Trién khai - Deployment

{_ﬁlhitiﬁ stage y

il 1l

— 71,7

1 S

_~displayBalance
£ f—?
g A Teller
b 1.*
'1 createTransaction 1
1 —
Customer

«system»
logTransaction CityBank

Hinh 2-1Biéu d6 Ca sir dung — Use Case
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(3 Customer

o name | (3 CityBank
o id , o id
o account - customer - citybanke transithurnber

o institutionNumber

. Siiﬁlfnl () . ' [ @geth ()

@ createTransaction () 2 ge;ITrapflt:Jun;éJ?:r)( )
@ getAccountInfo () 2 ALY

«interface» © Archive
€9 IUserSession " o locale
o type
@ createTransaction ( ) ® Jzatemg ()
@ createdccount () @ getlog ()

@ displayBalance ()

Hinh 2-2 Biéu d6 Lop-Class

MenuForm :DisplayBalanceForm accounts: Account

Balance

» display
» findForCustomer

1: getBalance()
[0,*]

Hinh 2 -3 Biéu d6 tuin tw - Sequence
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customer: ; : CityBanlk:
Customer 1: Ylogint

31 hauthenticate),
5 ycormmmit!,

archive: &rchive

7 performadit!,
ALidit;

Hinh 2-4 Biéu do truyén thong — Communication

Login screen

#|| Entry
Transaction screen © Do Main
7|l Entry 7| | Entry
) Do
Backup/archive Investment view
|f| Exit fl I Entr'j." 1
Maintenance
7| Entry

Hinh 2-5 Biéu d6 may trang thai — State Machine
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Walidate accounts exist
and transfer balance

authenticate transaction

Debit Customer accournt
and credit other account

Display irvalid by transfer amount
transaction message

Dizplay transfer surnmary

Hinh 2-6 Biéu db hoat dong - Activity

Biéu d6 hoat dong nim bat hanh dong va cac két qua cua chung. Biéu dd hoat
dong tap trung vao cong viéc dugc thuc hién trong khi thyc thi mgy thu tuc (ham), cac

hoat dong trong mdt 1an thuc thi mot truong hop st dung hodc trong mét déi tuong.

«component> «interface» «artifact»
= |EJBServer €3 LicenseArchive “Y*8? . License
£3 Licensearchive
@ getlD ( ) @ getlD ( )
@ getMame () ® getMame () «Lsen
9 Licensearchive
@ getlD () L |  «artifact»
® gethame ( ) U estamEs =] ServerType
__ «artifact»
< Customer

Hinh 2-7 Biéu do thanh phan — Component
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loanappClient :
ILoanapplication

1
«soaphttp»
clientbinding
checkService : ICreditChecf fort » ICreditCheck
1
i : icati C torl
loanappClient ILoanApphcatlor'; . onnector Attributed :
0anAppSYC : ICreditCheck
LoanAppService
«soaphttp»
wsBinding

Hinh 2-8 Biéu do cau truc tong hop — Composite Structure

PiggyBank CityBank
o transactionID o transactionID
oname = piggybank - citybankg name
o transithumber : " o transithurmber
1- citybank
0.1 1 - archive
«artifact» auditsystern Archive
< AuditSystem

Hinh 2-9 Biéu do trién khai - Deployment
2.2. Cong cu lap trinh nhing
Quan tri cAu hinh va quan tri thay doi

Trong cac coéng cu sir dung thiét 1ap cho mang cam nhéan phai ké dén phin mém
nhung viét cho CC1010 duogc viét bang ngdn ngit C/C++, sit dung cac thu vién cho

CC1010 do hang Chipcon cung cap va chuong trinh bién dich Keil Vision 2.0. N6
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dugc dung dé xdy dung cac chuong trinh cho cac ho VDK tuwong thich 8051 cua Intel.
Pay 14 bo chuong trinh dich cho phép nguoi viét chuong trinh soan thao chuwong trinh,
dich chuong trinh va g& 15i trén cing mot mdi truong. Chuong trinh dich hd tro cho ca
ngdn ngit C/C++ va Assembly. Hang Chipcon ciing cung cap bd thu vién CC1010IDE
hd tro cho viéc xdy dung phan mém cho VDK CC1010. Py 13 bo thu vién gitp cho
viéc xay dung chuong trinh cho CC1010 dugc dé dang va nhanh chéng. Cudi cling, bo
lién két dua ra dang tép thuc thi dang Intel HEX va co thé nap vao bd nhé Flash cua vi
diéu khién.

Mo hinh ctia mot phan mém nhiing viét cho CC1010 nhu sau:

Chwong trinh vwng dung

Thu vién tién ich Chipcon
(Chipcon utility library-CUL)

Tg;rC\:En Thu vién phan ctng
chuin (Hardware abstraction library — HAL)

Céc tép dinh nghia phan ciing
(Hardware definition Files - HDF)

Hinh 2-10 M6 hinh phan mém nhiing CC1010
2.3. Dich xudi, dich ngwgc trén Rational Software Architecture

Ngbén ngit mo hinh hoa théng nhat UML 1a ngén ngit chuin dé viét ra cac ban
thiét ké phén mém, né cé thé st dung dé 1am truc quan, dac ta, cAu trac va lam tai liéu
ché tac cho cac hé thong phim mém chuyén sau. UML duoc tich hop vao Rational

Software Development Platform.

Dich xubi 1a kha ning phat sinh ma ngudn tir caic mé hinh thiét ké. Dich nguoc 1a
kha nang ty dong hoa viéc xay dung lai cdc mo6 hinh thiét ké tir cac thong tin trong ma

nguon.

UML duoc thiét ké dé hd trg viéc anh xa tit ca cac mo hinh thiét ké vao céac ngon
ngir trién khai va nguoc lai anh xa tr ma nguén vao md hinh. Péi véi dich xudi, ma
dugc phat sinh cho mdi phan tir mé hinh phy thudc vao dic ta cac phan tir cia mo hinh
va cac thudc tinh ciia nd. Ciing nhu vay, khi dich nguoc, cac thong tin trong ma ngudn

s& quyét dinh cac m6 hinh dugc phat sinh. Tuy nhién két qua cua viéc dich xudi va
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dich ngugc con phu thudc vao cong cu bi€u dién thiét ké viéc dich dugc ho tro to1 dau,

va cling phu thudc vao ngdn ngtr lap trinh trién khai dugc chon dé anh xa té1 no.

Rational Software Architecture 13 cong cu phong pht hon bét cir mot ngon ngir
1ap trinh hudng ddi twong nao hién nay. Vi vy, mot s phan tir c6 trong mo hinh s&
khong c6 phan tir twong tng voi nd trong mot ngodn ngit lap trinh cu thé, cic phan tir
do6 s€ bi bo qua trong cd hai qua trinh dich. Nhu vay, khi dich xu61i hay ngugc s€ xay ra
su mat thong tin. Do do, dé co duge hé théng hoan chinh thi sau khi dich can phai bd

sung thém cac thong tin bi mat mat vao két qua thu dugc.

Viéc dich xudi va nguge dugce thyc hién dya trén cac nguyén tdc 4nh xa mot-mot
giita cdc phan tir trong mo hinh thiét ké va cac phan tir trong ma ngudn. Két qua cia
qua trinh dich xu6i co thé cho ma nguén thyc hién dugc hodc cac t¢p nhi phan luu gitr
thong tin vé mo hinh. Két qua cua viéc dich nguoc s& cho cic mo hinh thiét ké ban

dau.

Ta c6 thé mo ta qua trinh cua tai k§ nghé trong UML nhu sau:

Dich xu0i

A 4

M6 hinh UML

Mda nguon cua mot

A

Dich nguoc

Hinh 2-11 Dich xuéi va dich nguoc trong UML
2.4. Thiét ké hé thong bang Rational Software Architecture

Thiét ké bang tai k¥ nghé 1a thiét ké 1ay thong tin tir ma ngudn, roi tao hodc cap
nhat lai mdt mo hinh trén Rational Software Architecture. Thong qua kha nang tich
hop cua Rational Software Architecture véi mot ngon ngir 1ap trinh khac, chang han
nhu: C/C++, EJB, J2EE, XML ..., Rational Software Architecture hd trg co ché thiét
ké tai k¥ nghé thanh mot mé hinh UML.

Trong tién trinh thiét ké bang tai k§ nghé, Rational Software Architecture s& thu
thap cac thong tin vé: céc 16p, cac thudc tinh, cac tac vy, cac mbi quan h¢, cac goi, cac
thanh phan,... trong chuong trinh nguén. N6 s& str dung cac thong tin nay dé tao méi
hodc cap nhat mdt md hinh dbi tuong. Néu ta c6 mot tép tin ma nguén chtra mot 16p,
tién trinh thiét ké tai k§ nghé s& tao ra mot 16p twong ung trong mo hinh Rational

Software Architecture, moéi thudc tinh va tac vy cua 16p s€ xuat hién dudi dang céc
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thudc tinh va céac tac vu cua l6p mai trong mo hinh Rational Software Architecture.
Cung voi1 tén thudc tinh va tén tdc vy, Rational Software Architecture dua thém vao

cac thong tin vé tam hoat dong, kiéu dit liu va céc gia tri ngam dinh.

Néu ban dau ta dung Rational Software Architecture dé tao ra cac 16p, dung ki
thuat dich xudi dé phat sinh ma trinh, sau d6 thuc hién mdt ) thay ddi voi cac 16p
trong ma trinh, céc thay ddi nay s& duoc phan anh trong tién trinh thiét ké voi tai k¥
nghé. Chang han, néu xo4 hay bd sung mét tc vu trong ma trinh, tac vu nay s& bi xod

hay bd sung vao mé hinh nhan dugc bang tai ki nghé.

Ngoai cac 16p, Rational Software Architecture s& thu thap thong tin vé cac mbi
quan hé trong ma trinh. Néu mét 16p chira mdt thude tinh cé kiéu dir liéu 12 mét 16p
khac, Rational Software Architecture s& tao moi quan hé gitra hai 16p. Véi céc mbi
quan hé ké thira Rational Software Architecture s& tao cac moi quan hé tong quat hoa

dé hd tro moi quan h¢ trong ma trinh.

Két qua cua qua trinh dao ngugc s& cho mo hinh ciia hé théng phan mém trén
UML tir ma ngudn. Xuét phat tir ddy ta c6 thé stra d6i, cap nhat cho mé hinh hé théng,

sau d6 s& phat sinh ma trinh cho mé hinh hé thong theo qui trinh dich xudi.

C6 thé md ta cac qua trinh phan tich thiét ké va tai thiét ké nhu trong cac so d6
sau day: Trong hinh 22 mo ta mot bude lap trong tién trinh tai thiét ké xuit phat 13 ma
ngudn ciia mot ngdn ngit 1ap trinh duge UML hd trg. Trong hinh 23 mé ta mot budc

lap trong tién trinh tai thiét ké xuat phat 13 m6 hinh thiét ké cia UML da duoc thiét lap

trude day.
A M©b hinh ~ p
7 ) Ly Md nguon
Ma nguon thiét ké suon
(trong ngdn ngit A) (trong ngOn ngit B)
Dich nguoc Dich xu6i

Hinh 2-12 M¢t buée Idp ciia qud trinh tdi thiét ké véi xudt phdt la ma nguon
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M@ hinh thiét Mi ngudn M@ hinh thiét

ké — ke
Dich xuoi Dich nguoc

Hinh 2-13 M¢t bude Idp ciia qud trinh tdi thiét ké xudt phat la mé hinh thiét ké

Hinh 12,13 mé ta mdt budc lip trong tién trinh tai thiét ké. Ban dau tir chuong
trinh nguon cua hé thong duoc lap trude day, nho ki thuat thiét ké dao nguoc cia
Rational Software Architecture ta chuyén né sang mé hinh thiét ké trén UML. Tiép
dén 1a cap nhat, sua ddi, hiéu chinh, bd sung cho ban thiét ké nay trén Rational
Software Architecture. Sau d6 lai st dung ki thuat dich xuoi cua Rational Software
Architecture dé chuyén ban thiét ké nay sang ma ngudn. Qua trinh ldp trén c6 thé duoc
thuc hién nhiéu 1an néu can thiét, va sau mot budc lap do ta sé dugc mot thé hé phﬁn
mém méi co thém céac chirc ning va nhitng dic tinh moi. Trong qua trinh tai thiét ké

hé théng phan mém chiing ta c6 thé két hop hai so d6 trén v6i nhau.

Qua trinh tai thiét ké phan mém voi Rational Software Architecture khong nhiing
cho ta mot hé théng phﬁn mém md&i hon han hé théng ban dau vé tinh nang, ma con
cho phép sinh ra hé théng trong mot ngdn ngit 14p trinh khac ngdn ngit ban dau. Nho
vay, lam tang tinh kha chuyén (c6 kha ning hoat dong trén méi truong mai) cua hé

théng méi nhan dugc.
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2.5. Phat trién ing dung C/C++ trén Rational Software Architecture

Pé tao mot du an ta vao File —> New Project. Roi chon kiéu maketép tu dong

hay bang tay dudi ddy 1a mot sb kiéu bang tay.

(=) Mew Project < |

Sebect a wizard
Creske & new C++ project and let Edlipse create and manage the makefile

Wizards:
(% Drynamec wioh Project
& ET Project
[ dzrwa Project
=3, Managed Make C++ Fraject
=l UL Praject
T2 ¢
i) [Z= 4
| == Modeling
| +
5
+

=% Puglats
= Smpl=s
[+ Examplas

I Showe Al Wizards,

[ hemes | | concel

Hinh 2-14 Tao du dan trén C/C++
Tiép tuc chon trinh dich va cdu hinh ma ngudn. Ctra s6 lam viéc gdm co6 Project
View, Editor va cta s6 bién dich. Dé tai k¥ nghé, ta nhép cac tép chuong trinh nguén

vao bang cach File = Import = File system
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@ =0
| C3 - o S (-0 -0%- | ®F [0 H % GG
L3 & Disgramba... | = O :’@h'lpmi LAy =0
= ne is rot &valable.
- File system . i
= S5hape r—
= Impoet rescurces from the local file system., : 7 :
|
— (!
|
|
From dirsctory; |C;t5|‘mc_sauum .LI Brovese, .. |
|
|
& .= shape_source H [ circle.cpp =
[ © circleh |
[ & cube.cop J0i
[ & cubeh 3
M € main.cop i
[ © shape b |
H € shapezd.fy i
[ ¢ shapesd.h |
4 € sphere.cpp |
A € enhere b LAl
i
Fiter Types.. | Selectdll | Desslec | i
|
i
Into foldar: | Shape l% Bromise, . |
|
—pbions: :
b | | T Ovarwite existing resources without warming If Mo - =0
e =
1 " Create complets Folder structure L
b |
ﬂ r: Croate seleched Fuldsrs Uﬂ'}' '—I_
—| Info f
b |
= i
Iz |
it :
L“ <Back il [ Fsh ] comest | ] s Shope
o i
S . )
Hinh 2-15 Djch chuong trinh
@ = 4
@ o —
:@Pmpettiu for Shape = l;.]
|4~ TSR e [ — | T % Gglhe
: ! il [~iréo C/C++ Build IIa ~ = i
e £l . Diogram Ha Euiders || 2E Outine 22 % "1 =0
= G4+ Euld Adtnve configuration [ cutine is riot avalable,
1 CJC4+ File Types Plaform: E tabis (Gras an Wind I
5 Shape : CjCt+ Indexer B |xar_ua e (Gru on s ﬂ ,l
=-ig tocludes | Error/Binary Parsers Corfiguration; [Debug | Manage... |
* |l ardeh I Froject References |
= n] eubeh | Yakdation Cenfiguration settings |
+ [ shapeh | I
- A} shapezdh I |
© B shaps3dh I |
= sphereh : M Lirectories length=0l |r
+ [ squareh i W optimization I
T B tetezheden.h I @ Debuggig |
+ [ wiange.h | B Warrings 1
=6 drcle.cpp | @ Mscellzneous |
+ [@ oube.cop | l;‘:C M&!L!bbr 1
- [&] main.cpp I Ganer; 1
* [ shere.op : ;CC C++;irk=r [
= d square.cpp : aner 'r
+ [€] tetrshedwon.cpp | = Libraries |
=] wisnge cpp | Miscellaneous |
: W Shared Lbrary Settings :
| 3 1 > l
I |
I
I Defaks Apphy [ |
| |
: I ERpm v =0
| |
I oK I canel | | |
| 1
% derrved false
erktalic true
|zst modified 20/09/ 14 3:24 PM
Inked fase

Hinh 2-16 Cdu hinh lai chwong trinh
Sau khi nap xong céc tép cta chuong trinh thi c6 thé dich chuong trinh — build
sang churong trinh d6i twong ma mdy, rdi cau hinh lai chuong trinh, chon din huéng

thiét 1ap cho chuong trinh.
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Mot maketép duoc tu dong sinh ra trén co s& thiét lap. Chuong trinh c6 thé tu
dong duoc xay dung nén bang cach Build project —Run in background. Céc Options c6
thé dugc chon dé ciu hinh lai chuong trinh dugc nhu mong mudn béng cach vao thu
muc Debug chon maketép roi chay chuong trinh, Cong cy nay cling hd tro diéu khién
thuc hién chuong trinh va g& roi. Vi du: diéu chinh lai bién, thay ddi cac gia tri cua

bién, xem cac thanh ghi va luong dir liéu.

|@ €I+ + - makefile - IBM Rational Sofl Development Platf =2 ¢ |

File Edit Mevigate Search Run Project Windows Help

- e | G OF 2 %‘}%0'%' B F [P o % g G
3 O/ Proj.. L1 Diagrammia,. | o0 1Shepe.exe 5| g= outhne 23 " -0
o oF Debugas [ DEEE R RER SRR SRS SRS SRR AR SRR S EEE S EEE RS TR 15
S Shape 45 Debug. . Hly-generated f£ile, Do not edit! & root
¥ Binaries Crganze Favarkes, . HHEARERA R AR AR AR BHENEERAHE R AR R i indude $ROCT)Ymakefle. ...
£ Trchudes & ru
= & Debug ROOT 2= .. i indude sources. sk
#- 4] crde.o- [x86e] i incude JUSUBLIRS: Ya="l5ul
0[] cube.o - [nie] —include §(ROOT)/mwaksfile.inic i indude obicts.imk
31-[4] maino-[eE6k] i indude HIDEPS)
i - <fighe] R :- tm -rf i incude HROCTYmakefle, ...
[ b all
* _1 square.o - [itle] # All of the sources participating in the builld are defined here #-+3 Shepe.exs
-2 tetrabedron.o - [xB6le] _inelude soucces.mk + +3 cean
-0 triangle.o - [Gele] -include §(SUBDIRS:%=4/subdar. k) Ted PHOW
L::Ie.: —include ohjscta.mk i incude SROCT imakefie. ...
‘a_°d —inelude §(DEPS)
] Irlr'e::'w- —include §(ROOT) /makefile.defs
ects.
[ sll: Shape.sxe
sphere.d
sopsare.d Shape.exe: § (0BJS)
sibdiemk. Becho ‘Bullding targec: 3R
totratadron.d g++ -o §0 §(DBJS] §(USER_OBJS) §(LIES) -
p— P —— e e e an = 5 5
+ b cdrceh
£ W cubeh Preblems | Bl Corsale &1 . Properties a8 = B-=0
C L: 3“*\:0-*:“ C-Buld [Shape]
£ [ chapezdh g N ftermhe - L]
¢ B shape3dh Finished building: ../tetcahedron.cpp
#- H sphereh o
© B squareh E..:-l...ing file: ../triangle.cpp ) )
B[R betrahedranh g++ —00 —gd -Tall -c —fmessage-length=0 -o triangle.o . ./triangle.cpp
v B iargleh Finished building: ../ trisngle.cpp
g crck.cpp
+ g cube.cpp Building target: Zhape.sxe
- man.cop gt+ -0 Shape.exe pircle,o cube.o main.o sphere.o squars=.o tetrahedron.o trisngle.o
+ €] sphere.cop Finished building: Shape.exe
#d] squars.cpp Euild complete for project Shape
¥ g tetrahedron.ce v v
J¥shzpe Debugjshape. exe

Hinh 2-17 G& réi chirong trinh

Khi g& phim danh sach cac thudc tinh va ndi dung lién quan hd tro. Viéc tim

kiém cac khai bdo va cac thanh phan ctia ma nguon ciing duge hd tro.

Rational Software Architecture tich hgp by soan thao UML va soan thdo ma
ngudn. Do vay, chung ta c6 thé dong thoi st dung bd soan thaio UML dé truc quan hoa
va soan cac ung dung trén C/C++. Pé 1am viéc nay, ta boi den céc tép cua C/C++ roi

click chugt phai chon Visualize ->Add a new Diagram tép ->Class Diagram.
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|© cic++ - 1B Rational Software Develapment Platform
File Edit Mawigate Seach Run Project ‘Windows Help

i [ FFE (H-0-%- |® 5 |

lﬁ‘CjG—tF‘rtﬁ... i3 % Dingramba... | — O

LEk A

Shape

4 Einaries

| Incudes

Cebrg

orcle.h

cubeh

shape.h

shapezd h

shapsad.h

=WE

E2E

7

=E

7

=B

7

el ey M Y A Y G EAE,

A

mas
sph [{=] Capy
M

tets
tria ¥4 Delete
Maowve...

HEEEEEEEEE s s el

g Impuet... -
27 Expuet.... Problems|Cmsnle Properties | 4 Search 13
betrahedron - 7 Ooourrences in Workspace
= (=5 shape  /Shapz )
= [8] main.cpp { |Shapejmain.cop )

{;}5 Refrach
Add Bookmark. .,

@ maird) { CiDoouments and Settngslcbiakomas| IBMirationatsdps. BwarkspacalShapeiman.cop ) (1 makch)

Fun Yalidation
Team
Compare With
Replace Wih

# [€] tetrahedron.cop { jShapeitetrahedron.cpp )
+ |€) tetrshedron.h | fShepe(tetratadron.h )

Visualize
#Add ba New Ciagram File

3 wuewm
Maks Topi Dizgram. ..

Etatuslne

MEX

120 - = i

= Qutine 55 =0
A outine iz not &valable,
TR X YRCGHENE =G ) V- =0

Hinh 2-18 Si dung bé soan thao UML dé truc quan hoa ung dung

(& €IC++ - classdiagram. dnx - 1BM Rational Software Development Platform =k
Fie Edit Mavigate Search Run Project Disgram Window Help
03~ E & o FD [H-0-Q- BV [T0E- w % 6
Ep——— 5
] Palette +
Com— [y Sekect
@ shape [= Note o
Ve stars [ = Geomekric Shapes |
@ getize | ) Lo+ +
@ satcakr ) @ O+ Class
® getlobr ()
L@ i)
o o o =3 o 0
welagsn welagg
o @ shapezd | @ shapedd
b=l O =]
=8 area | ) =8 surfaradras )
9 a a ® vobme [ )
or o
a o . . a a o o
wilasgn wClasss wClasss arassn «classn «dassy
(@ triangle @ souare @ arde @ sphere @ tube @ tetrahedron
o siza : double a sia ; double o sz double o sige ; double o siga ; double o sige ; double
o color @ sting o color ; sting o color ; string o coor : string o color ; sbing o color : sting
=@ trlangle () = souae () @ orde () =@ sphere [ ) =& cube () =@ tetrahedion ()
@ trizngle () @ esouare () @ ~oicle () @ ~gphere () @ ecube () @ ~tatahedion ()
pesetsea{) 0 oegetsee() O eesetsee() » o e@setSioe() o @sesea () [ e setSie () o
® getSizs () ® setSie () ® getsice () ® gatsee () ® getSize () ® getsze ()
@ setColor () @ setColor () @ setColor () @ setCoior () @ satCoor () @ setCoior ()
@ getlobr () @ getiobr () @ getCoor () @ getcolor () @ getCokbr { ) @ getiolor (3
® area | ) ®aeal) @ area | ) @ surfacadres | ) ® surfacedmea () ® aurfacadmea ()
@ pent ) @ pnt () @ prnt ) @ wouma | ) @ volume { ) @ volume | )
DOSE'L) L ﬁsstg) L ® set () ®pnt () @ pme () ®print ()
n«uset()1 S nwset(g L n!lset(ju
vl
& } —

Hinh 2-19 Sur dung b soan thao UML dé soan ung dung trén C/C++
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Chung ta c6 thé thém 16p moi vao ting dung bang cach add new class wizard.
Chon C++ class, mot cira so xudt hién cho phép dit tén, kiéu 16p va 16p ké thira
roi nhin Finish mot 16p duoc ty dong sinh ma twong tng véi viée thiét 1ap. Bo soan

thao mo hinh cho phép ta diéu khién gitta UML va mi 1énh

(2 CIC++ - classdiagram. dnx - BM Rational Software Development Platform [___J[_ﬁ_‘.ﬂ
File Edit Mevigate Search Run Project Disgram  Window Help
rE & & B ‘@"G'Q.' ® A e -‘ﬁ:iﬁl
B/ Praj... 2 DisgramMa,.. = O | [a] ¥elassdiagram,drie £ E 5 outine 5™ S
] < B
v [ SP_alettte .
CREE o L selec
+- & Binars = Hcke r
¥ Trchudes i |oGeometic Shapes
+ l'gllr Debug i I+ *
v N crcleh i e
+ h abeh : @ O+ s
% Rhormbus.h ‘ =
+- [ shapa.h . . .
7[R shapeddh aclassy - 1
| shapeddh (@Rhombi A0S CICH ' =-
#- N sphere.h = .
+- [ squareh 7@ Rhombws J.r‘d:lala;ram
£ L‘I betrahedran.h ) [ ] H'Rhtll'ﬂb.l & Add Hote:
- triangle -
W (g circlecpp u_NMM *  Showin r
o8 ubsapp 5 Explore 1 Browsa Diagran, Make Tackc Biagram. .
# ¢ maincpp . . -
-8 Rhombus.cop e Dnm%dardm
w8 sphere.cpp Edt 4
+- 6 square.cpp
# 1 tetrahedron.cop 3 Dekete
do ) triangle.pp adass XM adassr  [w
U5 dlassdiagram dr ¢ = pefana N R
Frehlems Corsale Froperte J o (XK BASEE G Jew =0
tetrabedron - 7 Occurrenees | p oo b
=/ 15 Shape { fShape ) Fiar »
= [€) mainucpp ( jhaps
@ man){ il Transfom ¥ inalsdpé Diwarkspacel Shapeimain.cop ) (1 match)
4[] tetrabedron.cop
v [€] totrabedronnf f Harvest
= Shiow Propsrties Wew

Hinh 2-20 Thém l6p mdi vao vng dung

Khi soan ma 1énh chuong trinh, thi trén mé hinh UML tu dong cap nhat. Nguoc

lai cac ma ngudn ctia C++ ciing duoc sinh tir mé hinh UML

Vii Thi Tuyét Minh CT902 34 Truong Pai hoc Dan Lap Hai Phong



Bdo cdo do dn tot nghiép

2 CIC++ - classdiagram. dnx - B Rational Software Development Platform =J=E3
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class Bhombus : public shape2d{
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public:
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Hinh 2-21 M6 hinh UML tw dong cdp nhdt

Ma ngudn C++ co thé sinh ra ¢ bat ky mo hinh UML nao, tuy nhién can mot ho
so cu thé vé dan huéng cho C++ dé diéu khién qua trinh sinh ma. Ta thuc hi¢n diéu
nay bang cach add thém cac protép, rdi chon protép mau tuong Gng dé chuyén doi.
Rational Software Architecture tich hop cac thu vién san c6 dé thiét lap cac kiéu cu thé

ctia C/C++ bang cach bam chudt phai, chon Import Model Library .

@ =)
LI i B |Qu~-95~|# |%&-~ o % 8|
I | TS = e Bi-oB-2p - M= =
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Type: | Select bype ...
e & Mukipicty: [2 _:]

Hinh 2-22 Hé so ddn hieéng cho C++ diéu khién qud trinh sinh ma
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Lua chon cac thanh phan cia UML va cac phép bién ddi C++ co lién quan dé
sinh md vao du 4n ciia minh. Cach lam: nhan chudt phéi vao thanh phan ctia mé hinh —
roi chon Transform - > Run transform - >UML to C++, sau d6 chon sinh ma trén du

an da tao.

|Ql Modeling - Blank Model::Main - IBM Rational Software Development Platform [
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Hinh 2-23 Sinh ma vao duw an
M3 dugc sinh 13 mot thanh phan trong dy an phat trién phian mém.

Bao tri phén mém 13 mot cong viéc quan trong dam bao cho hé théng ton tai va
phat trién l1au dai, d& tén nhiéu cong sirc, thoi gian va kinh phi. Ta c¢6 thé dung ki nghé
dao nguoc ciia UML dé thiét ké lai mo hinh hé thong phan mém tir cic thong tin ma
ngudn duoc viét bang mot ngdn ngit duoc chi ra. Viée tai ki nghé 14y théng tin thu
dugc va tai ciu tric lai chuong trinh cho phép hé thong dat chit luong cao hon, thoi

gian ngan hon va dac biét c6 dugce tinh 6n dinh cao.

Do UML 14 ngén ngir hd trg manh cho phan tich va thiét ké huéng dbi tuong,
cho nén céac hé thong d6 duoc xdy dung theo hudng ddi tugng, thi viéc tai thiét cac hé
théng d6 theo ki thut dao nguoc caia UML sé& duogc thuc hién mot cach thun loi. Tuy
nhién, con nhiéu van dé can duogc thu nghiém, danh gia dé co thé dé xuat mot quy trinh

tai thiét ké tot va nhitng kinh nghiém hiru ich khi tai thiét ké.
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CHUONG 3 TAI KY NGHE TRONG HE THONG CANH BAO THIEN TAI
3.1. Céu triic hé théng canh bao thién tai

Hé théng canh bao thién tai st dung mang cam nhan khong day WSN la mang
ma trong d6 cac nut mang c6 kha nang thuc hién chirc nang mang va chirc nang cam
nhan. N¢ 1a truong hop riéng cua mang khong day Ad hoc vi ngoai chirc ndng mang
né con co chirc ning cam nhan moi trudng. Mdi nit mang cé chire ning nhur may tinh
di dong trong d6 st dung hé vi xir 1y ¢6 kich thude rat nho, (nhd dén mirc ngudi ta co
thé ché tao vong mac nhan tao bang nhiéu nit mang cam nhan). M6 hinh canh béo
chay rung dugc trang bi cdc nlit mang cam nhdn thong tin nhiét dd tr moi truong,
chuyén thong tin d6 thanh tin hiéu sé rdi truyén vé nat co so - nit nay dugce ndi véi
may tinh phuc vu cé thé tu dong cap nhat 1én Website sau mdi chu ky thoi gian hodc

duoc truyén vé trung tam xtr Iy thong qua internet hay vé tinh.

Hinh 3-11 Hé thong cdanh bdo chdy rimg
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3.2. Hé thong canh bio thién tai

r
W] ——
Based Station Cloull-PT-Empty
3 \\\\\\\\\\\

Cloud0

g

Hinh 3-2 Hé théng cdanh bdo hién ¢
Céu tric hé théng canh bao gém: bon nit mang va mot tram co so, cac nut truyén

td1 tram co sé la truyén don budc, ching thu thong tin nhi¢t d§ phat vé nit co s&, nut

tri cua nut do.

co s& truyén vé trung tam xu li, tai d6 dat ngudng vé nhiét do (85 dé)dé so sanh véi
thong tin thu vé. Néu thong tin thu vé cta cac niit vuot qua ngudng thi canh bao cho vi

3.2.1. Mo ta hoat dong ciia hé thong canh bAo thién tai

Hé théng canh bdo thién tai hoat dong phu thudc vao cac Sensors cam nhan tir

moi truong: nhu sensor cadm nhan nhi¢t do, cdm nhén anh sang, cdm nhan mirc nudc

dang lén, cdm nhan d¢ Hp, toc dJ gid vv.. Mai sensor chi cam nhan dugc mot thong so

cua moi truong. Thong tin cdm nhan dugce dugce chuyén thanh tin hiéu sé nho bo ADC,
trén mdi nat mang c6 gan bo thu phat tin hiéu.

CAu trac mang cam nhan khong diy gém nhiéu nit mang khéng day lién két véi

nhau thong qua bo thu phét song v6 tuyén dé truyén tin hiéu ma nat mang cam nhan

dugc tir moi truong truyén vé tram co s¢ mang nay két ndi voi trung tam xir 1y.
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Kién tric cia mot nat mang cam nhan khong day gin twong tu nhu kién trac cua
mot may tinh thong thudng, gdbm cac thanh phan chinh nhu: B vi xir 1y, bo mach, bo
nhd, bo truyén thong, bd cam bién, va bd khoi dong.

B¢ vi xie Iy (bo xtr 1y dir lidu: c6 nhiéu loai): Xir Iy dir liéu thu thap tir moi
treong, xir 1y tin hiéu truyén nhan gifra cac nit mang do cdu tao ciia nat mang rat nhod
nén bd vi xur 1y phai dap trng duogc kién trac nho, tiéu thu dién nang it...(vi du nhu bo

xtr Iy CC1010 cua hang Chipcon).

Bo mach: Bao gom ngudn nudi, cac cong giao tiép va la noi dé tich hop cac thiét

bi nhu : bd cam bién, bo luu trit dit liéu, bo truyén thong. ..

B$ nhg: Cac nut mang cam nhan khong day co nhiing thanh phan luu trir rat
nho. Ching thudng sir dung bé nhd DRAM va Flash. Viéc truyén thong chinh 14 thanh
phan tiéu thu ning lugng chinh cia mang cam nhan khong day. Vi vay, néu chung ta
mong mudn kha ning luu trir tai mdi nit mang sé& ting 1én thi phai quan 1y duoc ning

lugng cuia mang.

B¢ truyén théng: Gom ing ten (thu, phat song radio véi budc séng trong giai

khong can cap phép cia ISM).

Mo hinh truyén thong thuong dugc dé cap trong mang cam nhan khong day hién
thoi 1a viée truyén thong da budc theo kién triic bo. Cac két qua hién thoi chi ra rang
viéc truyén théng da budc theo kién trac bo s& tiét kiém duoc ning luong chi co nit
gdc s& tiéu thu dién nang kha 16n vi chinh viéc lang nghe yéu cau niang lugng ngang

bang v&i viée truyén thong tin.

B¢ cdam bién: B6 cam bién la cac secsors, dung dé thu nhén céc thong s6 bén
ngoai moi truong. Co rat nhi€u loai cdm bién nhu cam bién quang, co, nhiét....

B§ khoi dong: Néu coi by cam bién nhu la d61 mat cia mang cdm nhén khong

day thi bo khoi dong nhu 13 co bip cia nd.
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Hinh 3-3 Céu triic mang cim nhin khéng day

Lién két day
—————— Lién két khong day \

Céu trac mdi nut mang gém c6 mot bo vi xtt 1y ho Intel 8051, bo nhé flash 32kb
(2048 + 128 Byte SRAM), c6 4 b dinh thoi, co 2 cong UART- RTC, ¢6 3 kénh ADC
10 Bit, giao dién lap trinh SPI, bo ma hoa DES tich hgp bén trong, c6 26 chan vao ra
chung, can rét it thanh phan bén ngoai, c6 bd thu phat song vo tuyén 300 — 1000 MHz,
c6 bd cdm nhan thong tin moi1 trudong do nhay cao, nguén nuoi tr 2.7 — 3.6V, tiéu thu
dong thip (9.1 mA trong ché d6 thu), cong suat phat ¢ thé 1ap trinh duoc (1én dén +10
dBm), toc d6 thu phat dir li¢u 1én dén 76.8 kbit/s. Khi chuong trinh dugc nap vao bd
nhé cia no, no6 s€ hoat dong theo chuong trinh nam trong bd nhd, hoat dong ctia no6 thu
nhan thong tin méi trudng tiy thude bd cam nhéan nao thi thu thong tin vé mdi truong
theo by cam nhan do, hoac thu thong tin tor mot nut mang khac roi truyén thong tin do
vé tram khéc hodc tram co so.

3.2.2. Uu diém ciia h¢ thong cinh bao thién tai
Heé thong canh béo thién tai sir dung mang cam nhan khong day WSN c6 nhiéu
uu diém:
— D& trién khai lap dit & cac mdi trudng dic biét, vi khong can quan tim t6i viée
lap dit nod tu t6 chire thanh mang truyén thong nhau.

— Chi phi chap nhan duoc vi cong nghé tich hop.
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Do bao phu tuong dbi.

Thot gian dap tng nhanh, chinh xac.

Tinh bao mat cao

Téc d6 1ay mau hiéu qua.
3.2.3. Nhuoc diém ciia hé thong canh bao thién tai

~  Thiéu nang heong hoat déng cho cdc nit: Hé théng st dung ngudn nudi bang
PIN cho nén nang lugng st dung la hiru han. Mang cang hoat dong nhiéu mtrc 46 tiéu
hao ning luong cang 16n. Khi mé rong mang, cac nat mang cang phai hoat dong nhiéu
hon nita, mang s& tiéu ton cang nhiéu ning luong. Do 6, thoi gian hoat dong cua céac
nit mang s& giam, dan dén thoi gian hoat dong cua toan hé thong giam, nhu thé s&
khong dam bao hiéu qua cho hé thong. Vay, van dé dam bao ning luong cho nit mang
va toan mang hoat dong lau dai la van dé can dugc quan tam ddi véi cac nha thiét ké
hé thong.

- Kha nang xuw Iy va bo nho nho: Kha nang xur 1y ctia bo vi xtr ly tuy da dap tng
duoc nhu cau, tuy nhién cling chua du manh néu lugng thong tin xur 1y 16n. Kha nang
lwu trir thong tin ctia cac nut ciing van chua nhidu. Do viy, dit liéu tir cac nit mang
cht yéu dugce tap trung xir 1y tai nat co sd. Viée nay lam cho luu lugng dit liéu truyén
trén mang nhiéu, dan dén mang phai hoat dong thudng xuyén hon. Pay cling chinh la
nguyén nhan 1am cho ning lugng tai cic nut mang giam di, 1am giam thoi gian song

cua cac nut mang.

~  Giao thike truyén: Mang hoat dong dya vao giao thirc truyén binh diang va nhom
giao thirc phan cdp. Trong nhom giao thirc binh ding cac niit mang binh dang va hoat
dong doc 1ap véi nhau, nguoc lai trong nhom giao thirc phan cip, mot nat mang s& giir
vai tro diéu khién hoat dong ciia cac nut trong ban kinh phii séng ciia no. Trong nhém
giao thirc binh ding, mdi nat khi mudn truyén tin déu thuc hién viéc truyén thong béo
cho moi nut con lai trong nhoém. Giao thirc nay cé nhugc diém 16n 1a khi mot nat hoat
dong s€ kéo theo toan nhom phai hoat dong. Nhu vay, sau hoat dong ctua mdi nat s&
1am cho ning lugng cua toan mang giam di rt nhiéu va tudi tho cia mang ciing sé& bi

rt ngén, bén canh d6, hiéu qua truyén phat goi tin ciing khong cao.

— Do thay doéi vé yéu cau: mé rong kich thude cta hé thong, sd lugng nut mang.
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3.2.3.1. Lua chon giai phap tai ki nghé

Giai phap tim dudng ngan nhat hay giai phap xay dung giao thtrc dinh tuyén cho
mang déu khong nam ngoai muc dich mudn giam thiéu chi phi ning luong cho cac nut
mang dé kéo dai tudi tho cua ching. Pé thyuc hién diéu nay, ta co thé tham khao mot s6
cach sau:

& Thiét ké moi: Thiét ké va cai dat mdi phan mém theo tu tuong “dan méi
nhanh hon dim lai”: Trong trudng hop ndy chua han da ding, vi giai phap tao méi nay
s& phuc tap va rat ton kém. N6 lién quan dén viéc tao méi phan cing, cac thu vién cia
phan cing. Giai phap nay khong nhiing khé khan, t6n kém ma con thuc su khong thiét
thuc, khong hiéu qua.

& Thiét ké bé xung thém chirc ning: Cach 1am nay dé lam cho hé thdng tré nén
phirc tap va bi chong chéo khién cho viéc bao tri sau nay gip nhiéu kho khan.

& Sir dung lai: Pay 1a giai phap 14y cac thanh phan ctia mot s6 san pham dé phat
trién san pham khac véi tinh niang khac. Trong truong hop nay, phin mém nhing
thudng co sy gin két chat ché voi phan cimg. Do d6, giai phap nay 1a khong kha thi.

& Tdi ky nghé: Pay 13 qué trinh xem xét tim hiéu mot hé thdng véi muc dich
thyc hién mdt dang moi (cai tién) cho hé théng.

Trong cac giai phap dua ra ¢ trén ta thdy, chi co giai phap tai ki nghé 1a kha thi
nhat, vi giai phap nay 1a phu hop nhat, vira giai quyét dugc yéu cau dit ra, vira kinh té,

it ton kém nhat, hi€u qua cao nhat.

3.3. Tai ki nghé hé thong canh bao thién tai

Hinh 3-4 Yéu cau hé thong méi
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Nhu phén trén, ching ta thiy rang hé thong canh bao thién tai st dung mang cam
nhan khong diy WSN da phat huy nhiéu tinh ning t6t, bén canh d6 ciing c6 nhiéu
nhwoc diém. Tai ki nghé cho hé thdng canh bao thién tai nhim khic phuc nhimng

nhuoc diém do:

-Tang pham vi hoat dong cua cac nut mang do: P9 phtrc tap ctia phuong thire

truyén thay d6i, chuong trinh cii khong thich hop.

-Tang khoang cach: Khoang cach cii tir nut mang dén tram co s <=100m nén
khong thé thu phat dugc tin hiéu xa, vi thé ta phai mé rong khoang cach nay tir don

ching chuyén thanh da ching..

-Kéo dai tuoi tho ctia cac nit mang: HE cdm nhan khong day sir dung ngudn nuoi
bang pin cho nén van dé bao ddm nang lugng cho nit mang va toan mang hoat dong

lau dai 1a van dé can quan tam.

Ngoai ra, con c6 cac ki thuat thay doi vé dinh tuyén va xdm nhép méi trudng cho

tirng nut mang:

— Tim dwong ngdn nhat: Dé khic phuc nhugce diém ning lyc xir Iy va dung luong
bd nhd ta c6 thé nang cao ning luc xir Iy va cung luong bd nhd. Tuy nhién, ta
khong chu dong 1am duoc viée ndy ma bi phu thudc vao nha cung cap phan ctng.
V& mit phan mém, ta van c6 thé co giai phap dé khic phuc duoc mot phan nhuoc
diém trén. Dé giam viéc tiéu thy ning lugng do dir liéu phai truyén vé nat co so
dé xir Iy, mdi nut mang phai duy tri mot bang dinh tuyén dé hudng gdi tin di con

dudng tdi uu nhat, it ton nang lwong nhat.

~  Xdy dung giao thirc dinh tuyén cho mang: Ngoai viéc can nang cao hiéu qua
chuyén phat cac goi tin, phai can nhic toi van dé tiéu thu niang luong. Thoi gian
song ciia mang WSN phu thudc niang luong tiéu thy tai mdi nit mang (ma chi
yéu 1a do qua trinh truyén théng). Do vay, can phai xdy dung giao thic dinh
tuyén cho mang. Dé thay d6i giao thirc dinh tuyén ta c6 thé dwa tham sé thoi gian
thiét ldp dé khong bi phat quang ba ldp theo chu trinh, va thay d6i mot s yéu t6

khéac vé van dé tiet ki€ém nang lugng.
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3.4. Tién trinh tai k§ nghé hé thong canh bao thién tai

3.4.1. So do tién trinh

Tai liéu hoa Chuong trinh o
/“ chuong trinh duoc modul hoa Dir ligu goc

A

Mb hinh héa |
UML

Ma I}guén~hé Modul héa CAu tric lai dit
thong cii chuong trinh ligu

Cai tién cau truc
chuong trinh

Chuong trinh dugc Hop dich va
cau trac lai kiém thur

Hinh 3-5 Quy trinh tdi kj nghé hé thong canh bdo thién tai
3.4.2. Cac budc thuce hién
Buée 1. Tir ma ngudn hé thong cii dua vé dang mé hinh.

Hé théng canh bao thién tai: cam nhédn thong tin tir méi trudng thong qua
sensor, thong tin thu duoc (vi du thong tin nhiét do mdi truong) phat truyén

v€ tram co s0.
Budce 2. Tu md hinh tryc quan cau trac lai chuong trinh

Chuong trinh nén dugc tai cdu tric mot cach ty dong hodc bang thi cong dé
bo di nhitng thanh phﬁn thira, hodc céu trac sai. Céc diéu kién nén duogc don
gian hoa dé dé hiéu. Trong budc nay modul hoa lai chuong trinh va xay

dung tai liéu thiét ké.
Buwée 3. Tai k¥ nghé dir ligu
Phén tich va to chirc lai cdu trac dit liéu trong chuong trinh, thém thong s6

thoi gian trong pha thiét 1ap; thay doi lai thong tin thoi gian, gia tri tan sb

Vii Thi Tuyét Minh CT902 44 Truong Pai hoc Dan Lap Hai Phong



Bdo cdo do dn tot nghiép

thu phat va quang b4, thiét 1ap ché d6 ngu Hibernate khi nat mang ¢ trang
thai doi,...

Buwdc 4. Hop dich va nap lai cho nit mang dé van hanh hé théng

Phan biét su khac nhau ciia ma nguén, thiét 1ap bo tur mau dich gitta UML
va ma nguén. Hé théng dugc tai ky nghé nén duoc dich ma ty dong. Su

dung cong cu nap ROM, kiém thir sau mdi cong doan.
Buéc 5. Danh gia két qua sau bude thay doi

Van hanh hé thong mai, kiém thtr toan hé thong. Thuc hién cac phép do,

danh gia, so sanh két qua trudc va sau khi thay doi.

Céc budc ciia qua trinh trén duoc chi tiét hoa thong qua viéc ing dung tién trinh
RUP v¢é phat trién hé thdng ciia Rational Architurect Software trong viéc thay doi thiét
ké va tai liéu hoa cho hé théng canh bao. Quy trinh tai ki nghé hé théng canh bao

duoc mo ta nhu hinh 4.1.
3.4.2.1. Tir ma ngudn ciia hé théng chuyén sang mé hinh truc quan

St dung mé hinh hoéa truc quan giup ta mé ta hé théng mot cach dé dang, viéc
chuyén hoa nay nén dugc thuc hién mdt cach ty dong thong qua cong cu cua Rational.
IBM Rational Software Architecture di dugc dé cap chuong trude. Cong cu nay cho
phép phan tich, thiét ké, phat trién, thir nghiém va trién khai lai hé thong canh bao
thién tai mot cach dé dang. Cac nit mang cam nhan khong day cua hé théng dugc 1ap
chuong trinh, nap véo chip vi diéu khién CC1010. B¢ 1ap dugc chuong trinh can co su
hd tro ctia cac thu vién thanh phan cung cip boi hang Chipcon sir dung vao ra cong va

thanh ghi mot cach dé dang.

Thu vién hd trg

Cong cu L
Rational Development M0 hinh
Flatform tryc quan

M3 ngudn

Hinh 3-6 Tir ma nguon hé thong chuyén sang mé hinh triec quan
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Theo quy trinh phat trién RUP thi hé théng can duoc phan tich, thiét ké va kién
trac thanh phan trén moé hinh. Ban céng cu phat trién phan mém IBM Rational
Development Flatform cho phép dé dang dua ma ngudn cua phan mém da cé sin vao
mo hinh mét cach ty dong dé c6 thé thay doi hodc thiét ké lai va kién truc lai hé thong.
Mot diéu rat tuyét ctia cong cu ndy 1a ngay trén mé hinh c6 thé sinh ma va stra ma
theo. Diéu nay gilip ta cho ta co cai nhin tong quan vé thiét ké, dé dang doc hiéu va

phat trién chuong trinh.

A «folders
(= tempBoadcast
sheader file» sheader file cheader files sheader file» sheader fle> | | ehoader fles afilen
CC1010H yt100.h c1010eb.h i Reg1010.k hal.h culh €] theMain.c

wrmanifestatior

Hinh 3-7 Cdc thanh phan cia chirong trinh dwoc chuyén vé mé hinh
Thao tac Xay dung mo hinh trong UML model
1. Ttr Rational Software Architect, tao mo hinh.
Click File --> New --> UML model.
2. Chap nhan gia tri ngdm dinh, click Finish.

3. Trong ctia s6 Model Explorer view, bAm chudt phai chon new UML model (biéu
twong nay 1a: &h); rdi click Add UML --> Class

4, Mubn thay d6i doan ma nao trong cac thu tuc ta chi viéc click dtp chudt va thu

tuc d6 dé cira s6 man hinh m3 1énh xuét hién (hinh 4.4).
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€/ C/C++ - theMain.c - IBM Rational Software Development Platform

File Edit Navigate Search Run Project  Window Help

S $-0-G%- B |6 LR

=

i
i

&

s -
@) *classdiagram.drix

B thetain.e X

T BfciC+Braws.. 7

Prints the temperature tshle to the terminal window

void thePrintTshle (void) |
int xdata n,m:
float xdata fTemp:
word xdata timeDiff;

/¢ Receive key strokes
if (RI_O) {
RIO =0
if (isdigit (UARTO RECEIVE())) {

vaitMultiplier = toint (UARTO_RECEIVE());

t else if [UARTO_RECEIVE() == 'd'] {

for (n = 1; n < TBC_MAX NODE_COUNT; n++] (
nodeIDs[n] = TEC_UNUSED NODE_ID;
}

else if (UARTO RECEIVE() == 'n'] {

memset [enodelfames[0] [0],0, TEC_NODE _NAME LENGTH) ;
printf ("™ nEnter node nawe (use up to 20 characters):"):
seanf ("4s", snodeMames[0][0]):

/f Write nev nsme into Flash
halCopyaFlash(flashlinitName, énodeNames[0] [0], TEC_NCDE_NAME LENGTH,
ramBufNonAligned, CC1010EE_CLEFREQ) ;

/f Get our ID from CRCLA(our name)

nodelIDs[0] = culFastCRC16Elock(&nodeNames[0] [0], TBC_MODE NAME LENGTH, CRC16_INIT);

// Prepare the id+name part of the packet
txDatabuffer[0] = (nodeIls[0] &> &) & OxXFF;
txDatabuffer[1] = nodeIDs[0] & OxFF:

for (n =0; n < TBC_NODE NAME LENGTH: n++) {
txDatabufferin + TEC NODE ID LENGTH1 = nodeNames[01[lnl:

|3

|

i
5 Start

Writable amart Insert | 4751 43

FE & = .@E:n:n:ume 2 - Micr... [ ¥ My Disc (F:) Christian - ... a Bible

Hinh 3-8 Cira s6 man hinh soan thdo md nguon

3.4.2.2. Tir md hinh tryc quan ciu tric lai chwong trinh

a. Ky nghé ngwoc

K¥ nghé nguoc thuong 13 sy tai hién k§j nghé trudc d6, mot hé théng duoc ky

nghé nguoc s€ 1a dau vao cho tién trinh déc ta cac yéu cau, ho trg qua trinh bao tri sau

nay. Bé phan tich duoc mot phan mém phai dya trén quan diém hiéu thiét ké va dic ta

cua no, cé thé 1a mdt phan cua tién trinh tai k¥ nghé, cling cé thé 1a qua trinh cu thé

hoa lai mot hé théng cho viéc cai dat lai. Nho doé xay dung dugc bd dir liéu chuong

trinh va sinh dir liéu ttr no.
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Céu tric
»  chuong trinh

Phan tich
tu dong

He thong Tao tai CAu tric
canh bao lidu > dit liéu

Dién giai
tht cong

Céc thuc thé chirc
nang

\4

Hinh 3-9 So do tién trinh cdu tric chwong trinh

Viéc ap dung quy trinh tai k§ nghé cho hé thong canh bao thién tai vdi mang cam
nhan khong day cé dé cap van dé céu trac lai chuong trinh, dir 1iéu va cai thién mot sb
chtic nang chuong trinh dé pht hop véi yéu cau mo rong hé théng va tiét kiém ning

luong cho mang, ddng thoi gitip hiéu hé thdng va dé bao tri sau nay.

Tiét kiém ning luong cho nit mang cam nhan khong day nham kéo dai thoi gian
séng cua nat mang, cu thé 1a: tiét kiém nang lugng dya trén hoat dong truyén nhan
khong day, dua trén viéc thiét 1ap ché do lam viéc cua no, ngoai ra phuy thudc yéu to
ti€u thu dién nang cua thiét bi phﬁn cung. Viéc thay ddi cac ché d6 va cach chuyén doi
giita cac ché do ctia hé vi xtr Iy CC1010 théng qua tan sb da gitup cho viée thay ddi ché
d6 1am viéc ctia nut mang WSN mét cach linh hoat trong phan mém nhung. Khi chon
ché do duge thuc hién b'fmg phﬁn mém va khi ¢6 su chuyén doi ché @6 1am viéc nho
dua vao thong s6 thoi gian cho nat mang trong qua trinh thiét 1ap hop 1y sé mang lai
tiét kiém nang luong dang ké.

b. Ciiu triic lgi chwong trinh

Cai thién cau trac chuong trinh 1a qué trinh sira lai cic ciu tric diéu khién sai
trong vong lip va don gian hoa lai didu kién Vi du: Diéu kién phuc tap: if not (A > B
and (C <D or not (E >F))).... Piéu kién dugc don gian hoa: if (A <= B and (C>=
DorE>F)..
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Chuong trinh can
kién truc lai

Chuong trinh da
kién trac lai

\4

[ Phan tich, xac dinh cac cau } B6 sinh ma

trac dicu khién

chuong trinh

Trinh dién
biéu do

Hinh 3-10 Tién trinh kién triic lai chirong trinh

Trong qué trinh t6 chirc lai chuong trinh, hé thong duoc chinh sira v6i hai thuat

toan: thuat toan ctia chuong trinh thu nhan nhién d6 va thuat toan dinh tuyén gia tdi

thiéu. Do vi diéu khién bi rang budc v€ mat tai nguyén nén doi hoi chuong trinh dua

vao vi diéu khién phdi ngan gon, ti€t kiém bd nhd song van dam bao cho vig¢c viét

chuong trinh nhanh, bao tri va nang cip dé dang. Thuat toan cta chuong trinh thu

nhan nhiét d§ c6 thé mo ta nhu sau:

Khéi tao cac tham $0:
- Khoi tao ADC, RF.
- Vé ché do nghi

»ld
Ll

Y

Pén thoi diém phat s6
liéu?

- Wake up C1010

- Thu thap s6 liéu (cam nhan)
- Phét s liéu cho nut gbc

- Tré vé ché do nghi

Hinh 3-11 Thudt toan lam viéc thu nhdn nit mang cam nhdn

Vii Thi Tuyét Minh CT902

49 Truong Pai hoc Dan Lap Hai Phong



Bdo cdo do dn tot nghiép

Y nghia cta cac budc trong luu d6 thuat toan:
¢ Buwoc 1: Khoi tao:
e Khoitao ADC:
+ Dit bd bién d6i ADC vé ché d¢ don (10 bit).
+ bat di¢n ap tham chiéu 1a 1.25V.

e Khoi tao RF:

Thiét 1ap mot trong cac tan s6 RF: 433MHz, 868MHz, 915MHz.
— Céch diéu ché tin hiéu: ma hoa Manchester

Cong suat phat: 4 dBm

— X4c dinh toc do truyén di lidu: 2.4kb/s
e V& ché do nghi:
— Thiét 1ap gia tri ctia bit PCON.IDLE = 01h.

& Buéc 2: Thoi diém phat s liéu 13 thoi diém xung nhip ctia dong hd thoi gian

thuc — RTC dd dém duoc 15s sau khi nat mang chuyén vé ché d6 nghi.
— Néu True : nit mang s& chuyén sang trang thai cua budc 3.
— Néu False : nit mang quay trd lai trang thai nghi.

¢ Buoc 3.

Wake up C1010: Nut mang thic day va chuyén sang ché d6 hoat dong, gia

trj cia bit PCON.IDLE thay dbi.

— Thu thap s6 liéu (cam nhan): Cam bién s& thuc hién chuc nang cam nhan,
thu thap thong tin, sau d6 dua tin hi¢u & dang tuong tu vé cho vi diéu khién.
Tai vi diéu khién, ADC sé& chuyén tin hi€u sang dang s6 rdi doc gia tri vua
chuyén doi.

— Phat s6 liéu cho nut géc: B9 thu phat RF bat TX dé thuc hién truyén sb lieu

cam nhan dugc vé nut goc.

Tré vé ché do nghi: Thiét 1ap gia tri cho bit PCON.IDLE = 1
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3.4.2.3. Modul héa tién trinh

Tién trinh t6 chtrc lai mot chuong trinh trong d6 cac thanh phéan lién quan duoc
tap hop lai voi nhau thanh mot modul. Viéc kiém tra va té chutc lai chuong trinh

thuong duoc thuc hién thi cong. Chuong trinh ctia hé thdng canh bio nén duogc ciu

trac lai nhu sau:

— Cac thu vién hé théng dugc tap hop thanh Modul systems

— Thu vién chuén cta C/C++ thanh mdt modul thu vién C/C++

~ Tap hop cac ham c6 st dung viéc dinh nghia phan cimg Hardware Definition

Files thanh modul HDF

~ Tap hop cic ham cé s dung giao thirc truyén nhan Hardware Abstraction

Library thanh modul HAL

— Tap hop cac ham c6 st dung vao ra thiét 1ap thanh ghi cho vi diéu khién CC1010

cua Chipcon Utility Library thanh modul CUL.

. N
- + “
-. -' *
. i *
. ' N
" 1 L
. N -
. L:_,. LT
£

Thu vien < Thu wien CUL
chuan
Thu wien HAL

Chuong trinh ung dung
TempBoadcast

[ ]

Thuwien HDL

Hinh 3-12 So @6 modul héa cdu triic chwong trinh
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Ngoai ra con ¢o6 cac thu vién ho trg:

CC1010.h: 1a thu vién hd tro hé xir 1y vao ra cho chip hé vi diéu khién CC1010.

vt1010.h: 13 thu vién nhim diéu chinh, diéu khién cic qua trinh ta can thu thap

cac thong tin, do dac, theo ddi su bién thién cua cic bién trang thai cua qua trinh.

khién.

C1010eb.h: hd tro quy trinh nap chwong trinh phan mén vao bd nhé cua vi diéu

— Reg1010.h: l1a thu vién thao tac truy cap vdi thanh ghi cia CC1010.

«header file

«header flex

«header flex

[ CC1010.H ] vt100.h cc1010sb.h
«rnanifiestations
XTXPAIR _SETTINGS «glohal»

byte
byt
byt
bryte
bryte
byta
byte
byte
byte
te

te

e

te

o byte
i1 byte

J ftempBoadcast/halh
& reentrant ; void

2 halSetPartBit { )

2 halzetPortgit ()

J halSetPort

5 halGetPort )

2 halSetPortBitDir { )

2 halSetPortDir ()

J halFlashiniritePage (1)
J halopy2Hash

5 haReadPatSensar ()
2 halReadTempSensar ()
2 halES ()

2 halRFCallb

2 haRFSEtRTxOAf [ )

le P =1 i et rrirum Bk i

A afciders
(= tempBoadcast

«header flex

halh

«header file»
[ Reg1010.h

wmnanifestation:

emanifiestations

skl
J {tempBoadcast/ cul.h

4 sppSettings : SPR SETTINGS
@ usingQverrides : bool

J sppReset

J RTstop ()

J useXa2 |

J ugeNiDsC |

J initializeFrequencias

J initlalizePHP ()

J setReceivingFunction [}

3 setCalbackFunction ()

J setSynchronizatiopFaledFunction { )

J tancelSending ()

J synchranize {

i thennResat

((ﬁia» ]
" [¢ theMaine

amanifestation:

«global»
J /tempBoadcast, thctMain.c

5 thowiaitRandom
J theTransmit { )
J theRecaive [ )
J thePrint Table
@ main ()

Hinh 3-13 Biéu do cdc I6p thanh phan trong chwong trinh

Céac budc chuyén doi mo hinh sang ma cua C/C++ nhu sau:

1. Tr cira s6 khung nhin Model Explorer view, bam chudt phai vao mé hinh

UML model, rdi chon Transform -> Execute Transform -> UML to C/C++.

2. Trong cira s6 thuc hién Run Transform, chon Target page, click New Project dé

tao ra mot du an dich cho C++.

3. Tai cta s6 New Project wizard, dit tén cho du 4an NewTempBoadcast rdi kich

Finish.

4. Nhan vao Run trong trang Run transform.
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3.4.2.4. Tai ky nghé dir li¢u

Tai ky nghé dir liéu 1a phan tich va t6 chirc lai ciu triic dir liéu trong chuong
trinh, phtt hop véi yéu cau hién tai cia hé thdng, c6 thé 1a mot phan cua qua trinh xir 1y
viéc di chuyén dit liéu tir mot hé théng t6i hé dir lidu hodc tir hé dir liéu nay téi hé dir
li¢u khac. Muc dich la tao ra méi truong quan tri dit li¢u, phu hop yéu cAu cua hé
théng. Cac phuong phap tai k¥ nghé dit liéu nhu: phuong phap dir liéu sach, xoa di
nhirng ban ghi trung lip, x6a nhitng thong tin thira va cac dinh dang khong chuén,
phuong phap mé rong dir liéu, x6a giéi han xir 1y, thay d6i d6 dai truong hodc thay doi

gi61 han bang, vv...

RIIF RIIF RdIIF RdIIF RdIIF Rl
1N I'N L ML TR 8 ' I'UT A IRE ErE UPH
(¥ TR L] T STIT TS " bl o "] LN I f G EY R AT
S b
v L
rI.'l._ljl'-_l.ll'l (el
N TR Fijmavrs
P’y ' 1 LE
el k" T
1 o b
Hinh 3-14 So d6 cdu tric dit liéu dia chi bg nhé va thanh ghi
3.4.2.5. Tién trinh dich chwong trinh
HE thong duge Hé théng duogc Hé théng tai k¥
tai ky nghé tai k¥ nghé nghé (HEX)
y V‘ T
Xac dinh 951_1 kl~1ac Th1etxke bAo Dich ma tu Dich ma thi
nhau ciia ma chuyén doi dong (Keil) .
nguon cac 1énh e cong

Hinh 3-15 Tién trinh dich chwong trinh
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Trong thu muc NewTempBoadcast chia cic tép md ngudn va header cua
TempBoadcast dd duoc thay d6i. Nhung tép nay c6 ma C++ ma ta c6 thé xem, sira hay
thay doi cac gia tri ngay trén mé hinh bang cach nhin dap chudt vao timg 16p dé sira

ma nguén. Sau do str dung Keil dé dich du an nay sang tép HEX roi thuc hién qua

trinh nap lai (Ep flash rom) cho bo nhé ctia CC1010 cua tirng nit mang mot.

3.5. Quy trinh nap phin mén cho tirng niit mang va vin hanh hé thong

Sau khi phﬁn mém duoc thiét ké lai, st dung cong cu Keil dé dich dy an nay sang

tép HEX rdi thyc hién qué trinh nap lai (Ep flash rom) vao bd nhé ctia CC1010 cho

tung nat mang. Cac budc cua tién trinh dugc thyc hién nhu sau:

¢ Buwdc I: N6i ban mach MB v6i PC. Chuong trinh nhiing s& dugc nap cho nut

mang thong qua ban mach nay

Serial port 0 /
Serial port 1

Parallel port

SPI /0 SMA
Power connector connectors
DC jack terminal
power input block
Power
selection
switch

LEDs

Digital /0 B
connector

Analog I/0
connector

Digital I/0 A
connector

Hinh 3-16 Bo mach tool dé nap phan mém cho niit mang
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¢ Buwde 2: Gan nit mang vao ban mach d3 ndi v6i PC Nt mang

Hinh 3-17 Cdch két noi vao mdy tinh

¢ Buwdc 3: Dung trinh bién dich, dich chuong trinh trén C/C++ sang tép Hex d¢é sir
dung trinh dich Keil Vision 2.0.
¢ Budéc 4: Bat ngudn pin ciia ban mach gin nat mang, mé chuong trinh Chipcon

CC1010 Flash Programmer dé nap tép .hex vira dich & budc 3 cho nit mang.

Chipcon CC1010 Flash Programmer |_ |_ |-X |
HE><-file:

IDng_trinh_thu_nghiem"-.tru_l,len_c:amnhan_tknl_da thu nghiemitbe_ 433 hex Browse I
Parallel port: Device Clock Frequency [RMHz]:

|LPTY -] [1avaEe -]

—&ction to Perform

= Erasze. Program & “erify &I
" Erasze & Program E =it I
—

“Werify Device against HE> File
" Read Program bemory from Device and %irite to HE® Fils
" Perform Flash Memony Test

— Memory Lock Options——————————— Device |Information
I “wiite Protect Boot Block Get From Device I
I Read Protect “hole Memony
Device |10 I

P ernory wwirite Protection:
Lock Status:

IAII Femony Unlocked ;I

Ready.

Hinh 3-18 Chuwong trinh nap phdn mém cho niit mang
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& Budc 5: Thao niit mang ra khoi ban mach, gan véi ngudn pin 3.5V rdi lap dat lai
vi trf can thiét. Trude khi 1€ip lai nén tién hanh kiém tra hoat dong cua nut mang

xem c6 tot khong. Néu khong t6t thi phai nap lai va kiém thir.
¢ Buwdc 6: Cubi cung 1 van hanh ca hé thong.
3.6. Két qua dat dwoc va mdt sé danh gia

Tai k§ nghé ap dung trong quy trinh phat trién phan mém RUP giup ching ta to
chtrc quan 1y toan bo tién trinh phat trién phdn mém. Nho qua trinh tai k§ nghé ma cac
nha kién trac, nha phan tich, thiét ké va nha phat trién phan mén dé dang str dung dong
bd trao doi cac cong doan v6i nhau, tudn thu theo tién trinh chung, quan 1y duogc cac

thay d6i, quan tri duoc cac yéu cau, dé bao tri va cai thién dugc chat luong phan mém.

Véi hé thong trén, sau khi van hanh cho két qua, ta kiém thir cac niit & cac ché do
khac nhau bﬁng cach gén thiét bi hién thi cho nit mang nhu hinh 4.23, khi chua bat nut
gbc, nghia 14 nat gbe van hoat dong nhung khéng thu duogc tin hiéu cia 2 nit mang.

Man hinh s& hién thi nhu sau:

Hinh 3-19 Két qud kiém tra niit s6 1 khi nut goc chiea hoat déng
3.6.1. Céap ngudn cho ca nut gbc va cac nat mang

Khi cap ngudn, ntit goc sé thu dugce thong tin cua nit mang va tién hanh kiém tra

dia chi, néu dung 1a dia chi can doc, n6 s& cho hién thi dit liéu 1én LCD nhu sau:

Hinh 3-20 Truyén don buéc khi mit goc hoat dong
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Truyén da budc nit mang truyén vé nit co so thong qua cic nit trung gian

—= He thona —-—
A toan

Hien tai not 2
-- Bao dond --

H.b H.c

Hinh 3-22 Nhiét d¢ vwot qud mirc nguiong
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3.6.2. Panh gia két qua qua cac phép do

Bang dudi day cho két qua do vé6i chuong trinh c6 tiét kiém ning luong nho

chuyén ddi ché do 1am viée, tan s6 RF la 433MHz, két qua thu duoc la:

Dong dién tiéu thu (mA)
. Ché d6 nghi Cam nhan Truyén
Lan do
S6 liéu , S6 liéu , S6 liéu ,
y So lidu cti y So lidu cti y So ligu cii
mai moi moi
1 0.1 9.6 21 23.6 18 18
2 0.2 10 23.6 24 17.8 17.3
3 0.2 10 23.6 24 17.9 18.5
4 0.2 10 23.5 24 17.8 18
5 0.1 10 22.8 24 19 18
Trung
binh 0.16+0.048 | 9.8+0.056 | 22.9+ 0.8 | 24+ 0.8 18.1+0.36 | 18.1+ 0.36
in

Bdng 3-23 Két quad sau khi vdn hanh thir nghiém
3.6.3. Nhan xét

Tt bang két qua trén ta nhan théy, chuong trinh da thuc hién duoc tiét kiém nang
luong rit rd rang. Dong dién tiéu thy tai ché d6 nghi chi bang khoang 1% dong dién
tiéu thu tai ché do tich cuc. Vi vay, néu thoi gian nit mang ¢ trong ché d6 nghi kéo dai
s& tiét kiém ning lugng rat nhiéu. Trong chuong trinh niy, thoi gian nit mang nghi
duogc 1dy 1a 15s. Tuy nhién, tuy theo ing dung thuc té yéu cau thudng xuyén hay dinh
ky cung cap thong tin ma gi tri ndy c6 thé tang 1én hodc giam di. Ta c6 thé nhan thay,
v6i nhitng mang chi can cung cp thong tin mot cach dinh ky s& tén it nang lwong hon.
Can cr vao nhu cau thyc té sir dung ta c6 thé can thiép vao thoi gian nat mang nghi dé

c6 thé tiét kiém ning luong nhat.

Véi kién triic chuong trinh méi nay da tiét kiém tiéu thu ning lwong nit mang sé

thay d6i ché d lién tuc, vi vay s& khé theo doi két qua do. Dé c6 thé thay 1 hiéu qua
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tiét kiém ning luong, ta bd ham chuyén ddi ché do 1am viée: SelectClockMode(char

iMode) va chirc ndng truyén dir liu vé nut goc, két qua do dugc khi mang chi cam

nhan la:
o Dong dién tiéu thu (mA)
Tan s6 RF - - - - -
Lan 1 Lan 2 Lan 3 Lan 4 Lan 5 Trung binh
433MHz 21.2 21 21.1 21.2 21 21.1+0.1
915MHz 23.1 23 23.3 23.1 23 23.1+0.1

Bang 3-24 Bang két qua thir nghiém khi thay doi khéng cé tiét kiém nang lwong

Khi tan sb truyén nhan ting 1én, dong dién tiéu thu ciing 16n hon. So sanh cot gia
tri dong dién tiéu thu khi cam nhan & bang 4.3 v6i bang 4.4 ta thay: cung & tan sb
433MHz nhung khi c6 chuyén ddi ché @6 lam viéc dong dién ti€u thu s& 16n hon. Nhu
vay, 10 rang gitta cac qué trinh chuyén d6i ché do lam viéc cling tiéu hao 1 phan ning
lugng. Tuy nhién, phan ning luong do né tiéu hao 1a khong dang ké so véi phan ning
lugng ma nd tiét kiém duogc. Vi vay, giai phap chuyén d6i ché d6 lam viéc van duogc

coi 1a giai phap tiét kiém nang lugng.

Vii Thi Tuyét Minh CT902 59 Truong Pai hoc Dan Lap Hai Phong



Bdo cdo do dn tot nghiép

KET LUAN

Pé tai nay trinh bay cac van dé vé tai k§ nghé phan mém va van dung chung cho
viéc phat trién phan mém. Qua trinh tai k§ nghé phan mém dé cap t6i cc tac vu nhim
t6 chirc lai, hay thay d6i lai hé théng phan mém dé 1am cho viéc bao tri chiing dé dang
hon, hé thdng hoat dong hiéu qua hon. Tién trinh tai k§ nghé c6 lién quan dén hoat
dong: dich md nguon, kj nghé dao nguwoc, cdi thién cdu tric chwong trinh, médul héa

chwong trinh va tdi ky nghé dir licu.

Dé 4p dung quy trinh tai k§ nghé cho mot hé thong cu thé, dé tai ciing tim hiéu
quy trinh IBM Rational Unified Process danh cho phét trién hé théng phin mém
huéng ddi twong cling cac cong cu trg gitip cho tién trinh tai ky nghé va phat trién hé

nhung.

Pé tai tap trung vao viéc ting dung quy trinh tai k§ nghé phan mém va cac cong
cu tro giup cho hé thdng canh bao thién tai (canh bao chay rimg) véi mang cam nhan

khong didy WSN nham nang cao chit luong va hiéu qua cia nod.

Két qua dat dugc cua hé thong méi nho tai k§ nghé cho thiy: hé thdng hoat dong
trd lai tot, voi mot sb thay ddi nhu: viéc tiéu thu dong dién trén nit mang & ba ché @6
khéc nhau rat nhiéu, dong dién tiéu thu & ché do nghi chi bang khoang 1% & ché do
cam nhéan hodc ché d6 truyén, nghia 1a ning luong tiéu thu trong ché do nghi giam
khoang 100 1an so v&i ning luong tiéu thu trong ché do tich cuc. Pong thoi, khi ning
lugng ctia nat mang dugc duy tri lau s€ lam cho viéc chon duong nhanh chong, dé
dang hon, ting téc do cia mang. Nhuoc diém ciia quy trinh nay 13 phu thudc phan 16n

vao cong cu ho trg trién khai.

Huédng tiép theo cia dé tai 1a mé rong tng dung quy trinh tai k§ nghé va sir dung
lai trén nhitng hé phan mém cu thé khac: hé thong quan 1y thong tin, phan mém tién
ich, phﬁn mém hé thé)ng véi céc loai du 4n nham cai tao cac phﬁn mém cii dé phu hop

v6i su thay doi cua yéu cau hién tai.
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