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Linh vgc ky thuat dwge dé cap

Sang ché dé cap dén mo-dun phan tich tin nhin ctia ngudi dung. Cu thé, sang ché
@& cap dén viée thiét 14p mo-dun phan tich tin nhin ngudi ding tuong tac v6i hé thong
vién thong theo ¢t phap va ndi dung phan mé rong.

Tinh trang ky thuit cia sang ché

Hé théng phan tich tin nhin nguoi dung hoat dong véi muc dich twong tc dich vu
vién théng nhu: kich hoat dich vu, dang ky dich vu, huy dich vu ... Ngudi van hanh hé
thdng dua ra cac ct phap tin nhin twong tmg véi cac dich vu ké trén. Khi ngudoi dung giri
tin nhén t6i hé théng, hé théng thuc hién phan tich tin nhén ngudi ding dua trén cc cl
phép c6 san, tir 6 tim ra dugc mong mudn ctia ngudi ding 1a: kich hoat dich vu, ding ky
dich vu, huy dich vu ... Hién nay, cac budc xtr ly tin nhén dwge thue hién nhu sau:

Bude 1: ngudi van hanh khai thac hé théng thuc hién ciu hinh ci phap tin nhan va
lién két cd phéap tin nhin v6i nghiép vu ngudi ding twong tmg;

Budc 2: nhan tin nhin cia ngudi ding va tién xi 1y tin nhan;

Budc 3: tir tin nhén cua ngudi ding, tim kiém trong danh sach tin nhan cdu hinh
ctia hé thdng dua ra nghiép vu cia hé théng trong tmg.

Trong d6, viée thue hién céc bude can d6 phirc tap nhit dinh vé k¥ thuat, ddm bao
rdng md hinh dit liu ciu hinh hoat dong linh hoat, viéc truy suat va tim kiém ct phap tin
nhén trong danh sach tin nhin dwoc cau hinh phai cé @6 chinh x4c cao véi thoi gian xtt 1y
nho. Mo-dun phén tich tin nhin cta ngudi ding theo ¢t phép va ndi dung gidi quyét dwoc
bai toan v& d6 phirc tap va cach thic xir 1y thong minh.

Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché 14 dé xuit mo-dun phén tich tin nhén ctia ngudi ding theo
¢t phép va noi dung giai quyét cac vén d& han ché va do phirc tap néu ra & trén. Cu thé,
md-dun phén tich tin nhin ciia ngudi ding theo ct phép va ndi dung bao gom:

Phan hé dinh nghia cdy r€ nhanh (1): chiu trach nhiém phan tdch danh sach cu
phép dugce céu hinh thanh cic cum va luu duéi dang cay ré nhénh. Mdi hé théng vién
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thong dua ra cac td hop ct phap dé ngudi dung c6 thé tir d6 twong tac v6i hé théng thong
qua cac td hop ct phap d6. Ban than mdi té hop ¢t phéap s& bao gdm cu phap tin nhéin va
noi dung phan mo rong. Ca phép tin nhin 12 phin bit budc nguodi ding phai nhap. Noi
dung phan mé& rong 1a thanh phan tity chon, tuly vao dic diém cua timg dich vu va nghiép
vu nguoi dung ma thanh phén nay duoc yéu cAu c6 can nhip vao hay khong. Viéc phan
tich ct phap tin nhén 1 thao tic tach timg tin nhén cAu hinh thanh ct phép va phan mé
rdng riéng biét. Sau d6 luu theo dang cdy r€ nhanh dé phuc vu qué trinh dua ndi dung tin
nhén ngudi diung gri 1én vao cdy ré nhanh dé tim ra mong mudn tuong tac dich vu cia
nguoi dung;

Phan hé tién x Iy tin nhan (2): khi hé théng nhan dugc ndi dung tin nhin ngudi
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dung gui 1én, phin
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tién xir 1y tin nhan thyc hién xr Iy dit lifu ban d4u: thue hién cat

toan bd khoang tring trudc va sau phan ndi dung chit, x6a toan bd cac trudong hop dau
cach gifta hai ky tw bi lap, tiép theo chuyén toan b tin nhén sang ky tir hoa d& dam bao
tim kiém dwogc chudn xac nhét;

Phén hé phén tach tin nhén thanh céc cum (3): tin nhin sau khi duoc chuan héa va
tién x@ 1y, phan hé phén tach tin nhén thanh cac cum thuc hién tich ndi dung tin nhin
thanh céc cum, mdi cum 1a mot tir dugc cach nhau boi d4u cach. Cac cum s& duoc tao
thanh mot phin tir lwu vio cu trc dit liéu danh sach. Tin nhén sau khi dugo tich thanh
cac cum, thir tu cum sap xép theo trat tu tin nhén ban dau tinh tir trdi qua phai, tir nao
dtmng trude thi cum twong ung s€ dugc dua vao cAu trac dit liéu danh sach trudc;

Phéan hé tim kiém (4): sau khi tin nhén ban dau duogc tach thanh cac cum va dua
vio céu trac dir liéu danh sich. Phéan hé tim kiém duyét cac phén tt trong cau trac dit liéu
danh séch va dua vao cdy r& nhanh dé tim kiém. Nguyén tic dua vao cdy r& nhanh dugc
thue hién nhu sau: coi th& tu cia cum trong danh sach twong ung véi thir tu ndt trong cay
r& nhanh, cum dau tién trong danh sach dugc dua vao ndt géc, néu gia tri dit liéu kiéu
chudi ctia cum bang v6i gia tri kidu chudi ctia ndt thi dugc coi 1a tim thiy cum trong cdy
r& nhanh va tiép tuc dua cac cum tiép theo vao cac ndt trong mg cua ciy ré nhanh;

Phan hé dua ra két qua tim kiém (5): dua theo chién lugc két qua ding gan nhét,

chitc ning cua phan hé nay 1a tim ra dwoc nhanh cly tir mire goc dén muc 14 cudi cung
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twong Gmg vdi tin nhén, tir d6 tim ra dwgc mong mudn trong tac dich vu ctia nguoi dung;
M6 ta viin tit cac hinh vé

Hinh 1 13 hinh v& minh hoa md hinh mé-dun phan tich tin nhén cua nguoi dung
theo cu phap va ndi dung mo rong;

Hinh 2 13 hinh v& minh hoa m6 hinh cdy r& nhanh luu trit c phap va phan mo
rdng cua tin nhén cAu hinh;

Hinh 3 13 hinh v& minh hoa md hinh tach cum tin nhén cta ngudi ding;

Hinh 4 13 hinh vé& minh hoa mé hinh tim kiém dit liéu trong cdy r& nhanh tir cu
tric dit liéu danh sach.

M3 ta chi tiét sang ché

Séng ché duge mo ta chi tiét dudi ddy c6 dua vao cic hinh v& kem theo, cac hinh
v& nay nham muc dich minh hoa cac phwong &n cua sang ché ma khong 1am gigi han
pham vi bdo hd sang ché.

Sang ché dé xuét mo-dun phan tich tin nhin cta ngudi dung theo cu phap va ndi
dung phﬁn mao rong bao gém cac phan hé, tham chiéu Hinh 1, chi tiét nhu sau:

Phén hé dinh nghia ciy r& nhanh 1: chiu trach nhiém phan tich danh sach cua phép
duoc c4u hinh thanh céc cum va luu dudi dang cdy r& nhanh. M&di hé théng vién thong
dua ra cac t6 hop ct phap d& ngudi dung c6 thé tir 6 twong tac v4i hé théng théng qua
céc td hop ct phap d6. Ban than mdi t6 hop ctt phap s& bao gdm ct phap tin nhin va ndi
dung phan mé rong.

CAu trdc tin nhén c6 dang:
CU PHAP PHAN MO_RONG_1 PHAN_MO_RONG 2 ...
Vidu: hé théng tao phuong thitc dang ky dich vu A cho nguoi dung:
- Néu nguoi dung mudn dang ky dich vu A trong vong 30 ngdy, ngudi dung gui tin
nhén 1én hé théng theo ndi dung: DANGKY A 30 NGAY.
= CU_PHAP: DANGKY
PHAN MO RONG_1: A
PHAN MO RONG 2:30
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PHAN MO RONG 3: NGAY

- Néu nguoi dung dang ky dich vu A khong gidi han s6 ngay, thuc hién g tin nhén

1én hé théng theo ndi dung: DANGKY A.

= CU _PHAP: DANGKY

PHAN MO RONG 1: A

Ct phép tin nhin 13 phin bt budc ngudi ding phai nhép. Noi dung phin mé& rong

13 thanh phan tity chon, tiy vio dic diém cta timg dich vu va nghiép vu ngudi ding ma

thanh phan nay dugc yéu cAu ¢6 can nhap vao hay khong.

Sau khi dua ra duge danh sach ca phép cAu hinh, hé théng luu danh sach trong

bang co s& dit lidu c6 cau truc nhu bén dudi, thao tac luu vao co s& dit liéu sa dung ngdn

ngit lp trinh v6i phuong thirc két noi va luu vao co so dir licu.

Bang CU PHAP TIN NHAN m6 ta danh séch cac ct phéap hé thdng dinh nghia.
Bang CHI TIET TIN NHAN m ta chi tiét cy thé mot tin nhén bao gdm ¢l phap va cic

phan m& rong nao:

BANG: CU PHAP TIN NHAN

Tén truong dit lisu | Kiéu dit liéu Y nghia
ID CU PHAP Sé nguyén | M dinh danh cho ¢t phép
CU PHAP Chudi Ca phap tin nhan

BANG: CHI TIET TIN NHAN

Tén truong dit liu | Kiéu dit lidu Y nghia
ID Sé nguyén | Mi dinh danh cho dit liéu
ID CU PHAP Sénguyén | Mi dinh danh cho ct phap
PHAN MO RONG CHUOI Dinh nghiaphan m& rong

Mbi dong dit lidu dinh nghia

THU TUPHANMO |, | motphanmo xong Neumot
RONG S6 nguyén | cu phap c6 nhicu phan mo

rong thi s& c6 nhiéu dong md

ta phén mo rong twong ung.

Trong phan hé dinh nghia cdy 1€ nhanh, st dung phan hé doc cAu hinh

(LoadConfig Process) truy cap téi co s¢ dit liéu su dung giao thirc twong tac véi co s dir
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lidu duge ngdn ngit 1ap trinh hd tro dé doc hai bang dir lieu CU PHAP TIN NHAN va
CHI TIET TIN NHAN. Dit lidu sau khi duge doc tir bang s& dugc dwa vao phan tach dé
tao cdy r€ nhanh.

Tham chiéu Hinh 2, hinh v& minh hoa mé hinh cdy r& nhanh luu trit ca phap va
phin m& rong cia tin nhin cau hinh. Ciy ré nhanh dugc tao thanh tir td hop cac ndt,
nguyén tic tao cdy ré& nhanh nhu sau:

N&t gde: bao gdm tip hop céc ndt & ting trén cling cla cdy ré nhanh. Nét gbe 1a
tap hop céc tu d4u tién trong danh séch cu phép tin nhin cu hinh cta hé thong.

N&t trung gian: bao gdm toan b céc nét tinh tir ting thir hai dén tng 1ién ké tang
cudi cing. Cac ndt trung gian 1a noi luu trit cc tir trong ¢l phap tin nhén ciu hinh duge
bét dAu tir vi trf tir thir hai dén hét ctia cAc tin nhén cAu hinh, mdi tir 1 mot ndt, céc ti
dwoc xép theo ndt tir trén xubng dudi theo thir tu tir trdi qua phai ctia tir trong ¢ phap.

Nt 14: bao gdbm tép hop céc ndt & tang cudi cung. Nét 14 12 noi luu trit phan mo
rong cua ct phap cAu hinh.

Viéc phén tach ot phap tin nhén 12 thao tac tich timg tin nhén cAu hinh thanh cd
phép va phan m& rong riéng biét. Sau d6 luu theo dang ciy r& nhanh dé phuc vu qu4 trinh
dwa ndi dung tin nhén nguoi dung guri 1én vao cdy ré nhanh (mo hinh cay r& nhénh ciu
tric dir 1iéu ngudi 1ap trinh ty dinh nghia dwa trén md hinh cAu tric dit 1idu KHOA — NOI
DUNG ldng nhau) d tim ra mong mudn trong tac dich vu cia ngudi dung;

Phan hé tidn xit Iy tin nhén 2: khi hé théng nhan dugc ndi dung tin nhén ngusi
ding g 1én, phan hé tidn xt Iy tin nhin thyc hién xir Iy dit liéu ban dau. Noi dung tin
nhén do nguoi ding chu dong soan tin va g tir thiét bi d4u cudi cia minh, nén thuong s&
xdy ra cac vAn @& vé noi dung tin nhén khong chuén tic nhu: ¢6 khoang tring & dau hodc
cudi ndi dung nhén tin, ¢6 nhidu hon mot khoang tring gitta hai tir ...

Phan hé tién xir Iy tin nhén, thuc hién chuin hoa ndi dung tin nhin nhu sau:

- Cht toan bo khoang tring trudc va sau phan noi dung tin nhin.

- Véi truong hop co nhiéu hon mot khoang tréng & gitra hai tir, thuc hién xda

hét cac khoang trang bi thira.

- Chuyén toan bd chit trong ndi dung tin nhén sang chit in hoa dé dam bao tim
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kiém duoc chuén xac nhit.

Phan hé phan tach tin nh#n thanh cac cum 3: tin nhin sau khi duoc chuin héa va
tién xtr 1y, phan hé phan tach tin nhén thanh cac cum thuc hién tach ndi dung tin nhin
thanh cdc cum, mdi cum 1a mot tir duge cach nhau boi d4u cach. Cac cum s& duoc tao
thanh mot phdn tir va Iuu vo cu tric dit lidu danh séch. Tin nhén sau khi duge tach
thanh céc cum, thr tu cum sép xép theo trat tu tin nhin ban dau tinh tir trai qua phai, tir
nao dtmg trirde thi cum twong Gng s€ dugc dua vao cAu trac dit liéu danh sach trude;

Phén hé phan tach tin nhén thanh céc cum (3): tin nhin sau khi dugc chuén hoa va
tidn xi Iy, phan hé phan tach tin nhan thanh cic cum thye hi¢n tich ndi dung tin nhén
thanh cdc cum, mdi cum 13 mdt tir duge cach nhau boi dAu cach.

Tham chiéu Hinh 3, hinh v& minh hoa m6 hinh tach cum tin nhén cta nguoi ding.
Céc cum s€& tao thanh mat phﬁn t&r vao luu vao ciu tric dit liéu danh sach. Tin nhén sau
khi duge tach thanh cac cum, thir tw cum sép xép theo trat tu tin nhén ban dau tinh tir trai
qua phai, tir ndo ding trude thi cum tuong Umg s€ duoc dua vao cu trac dir liéu danh
sach trude.

DAu ra ctia phan hé phén tach tin nhin thanh cac cum la dua ra dugc mot a6i
tugng danh sanh, trong dbi twong nay gdm céc phan tir, mdi phan tir 12 mot tir trong tin
nhén ban dau.

Phan hé tim kiém 4: sau khi tin nhin ban ddu duoc tach thanh cic cum va dua vao
cAu trac dit liéu danh sach. Phin hé tim kiém duyét cac phan tir trong ciu trac dir lidu
danh sach va dua vao cy r& nhanh dé im kiém.

Tham chiéu Hinh 4, md hinh tim kiém dit lidu trong cdy r& nhanh tir cu tric dir
liéu danh sach. Nguyén tic dua vao cdy ré nhanh duge thyc hién nhu sau: Coi thir ty cuia
cum trong danh sich twong tng véi thir tu ndt trong ciy ré nhanh, cum dau tién trong
danh sach dugc dua vao ndt géc, néu gia tri dit lidu kiéu chudi cta cum bang véi gia tri
kidu chudi ctia ndt thi duge coi 1a tim thdy cum trong cdy r& nhanh va tiép tuc dua cic
cum tiép theo vao cic ndt trong tng cua cdy ré nhanh.

Két thic qua trinh, dua ra dugc tip hop cac dudng di trén cdy 1€ nhanh véi moi

duong la tap hop cac ndt trong tmg véi ndi dung tin nhén ngudi dung;
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Phan hé dua ra két qua tim kiém 5: dua theo chién lugc két qua ding gan nhat,
chttc nang ctia phan hé nay 1a tim ra dugc nhanh cay tir mic gbc dén muc 14 cudi cing
twong Gmg voi tin nhén, tir 46 tim ra dugc mong mudn twong tac dich vu cua ngudi ding.

Chién lugc tim kiém két qua gan ding nhit dwoc trién khai nhu sau: két thic qua
trinh thuc thi tai phan hé tim kiém 4, tim dugc mot tip hop cac dudng di tim ra két qua
trong cdy r€ nhanh. Coi s6 luong duong di cho ra duge két qua trén cdy ré& nhanh 13 do
16n cta tap hop.

Néu d6 16n cua tdp hop bang 0, tirc 1a khong tim thay chinh sach nao phu hgp véi
tin nhin ngudi dimg giri 1én.

Néu d6 16n clia tap hop bang 1, tirc 13 tim thdy duy nhat mot chinh sach phi hop
vé6i tin nhén ngudi dung giri [én. Day dugc coi la két qua cubi ciing va hé thdng thuc hién
chinh sach twong tmg 1én s6 thué bao clia ngudi ding.

Néu @6 1én cua tip hop 1én hon 1, dua ra danh sach cic duong di trén cay ré
nhéanh. Coi s ndt trén ciy r& nhanh ma dudng di da di qua 1a kich thude cua dudng di.
Sip xép danh sach dudmg di theo kich thuéc ciia dudng di theo chiéu tir bé dén lon.
Duodng di nao co kich thuée bé nhit dwgc coi 1a gan dung nhat v6i myc tiéu ndi dung tin
nhén. Tir d6 14y ra két qua theo duong di ngén nhat, hé thng thuc hién chinh sich twong
{rng 1én s6 thué bao clia ngudi dung;

Hiéu qua dat dugce ctia sang ché

Khi dua ra m6-dun phén tich tin nhin cta ngudi ding theo ca phap va ndi dung
phén mé& rong, nha phat trién mudn t6i wu v6i hai muc dich chinh:

Muc dich thtr nhét: tim kiém ding nhit mong mudn ctia ngudi ding qua tin nhin
nguoi dung giri 1€n.

Muc dich thr hai: mé-dun c6 kha ning tim kiém nhanh nhét dam bao tiéu tri vé
trai nghiém ngudi dimg vé mit thoi gian phan hdi ciia hé thong tinh trén don vi mili gidy.

Mic dit cAc mé ta néu trén chira nhidu chi tiét cu thé, ching khong dugc coi 1a gidi
han vé& phuong an thuc thi sing ché, ma chi nhim muc dich minh hoa mdt s6 phuong 4n

thuc thi dugce wu tién.
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Yéu ciu bao ho

1. Mo-dun phéan tich tin nhén cta nguodi ding theo cu phap va ndi dung phan mo
rong bao gom:

phan hé dinh nghia cdy r& nhanh: chiu trach nhiém phéan tach danh sach ct phap
duoc ciu hinh thanh céc cum va luu dudi dang cdy 1€ nhéanh; mdi t6 hop ct phap s& bao
gbm cu phap tin nhin va ndi dung phan m& rong, trong d6 cu phap tin nhén 1a phan bét
budc ngudi dung phai nhap, ndi dung ph?m m& rong la thanh phﬁn tuy chon, tuy vao dic
diém cta ting dich vu va nghiép vu ngudi dung ma thanh phan nay duge yéu cdu ¢6 can
nhap vao hay khong; viéc phan tach ct phdp tin nhén 13 thao tac tach timg tin nhan ciu
hinh thanh cu phép va phin mé rong riéng biét; sau d6 luu theo dang cdy 1€ nhanh dé
phuc vu qua trinh dua ndi dung tin nhén ngudi dung ghi 1én vao ciy r& nhanh dé tim ra
mong mudn twong tac dich vu cta ngudi dung;

phan hé tién xir Iy tin nhén: khi hé théng nhan dugc néi dung tin nhén ngudi ding
oiri 18n, phan hé tidn xit 1y tin nhén thuc hién xir 1y dit liéu ban dau: thuc hién cit toan bd
khoéng tring trudc va sau phan ndi dung chit, x6a toan bd cac trudng hop déu cach gitra
hai ky tu bi lap, tiép theo chuyén toan bo tin nhén sang ky tu hoa dé dam bao tim kiém
duoc chuén x4c nhét;

phén hé phan tach tin nhén thanh cac cum: tin nhén sau khi duogc chuén héa va tién
xtr ly, phan hé phan tach tin nh#n thanh cac cum thuc hién tach ndi dung tin nhén thanh
cac cum, mdi cum 12 mdt tir duge cach nhau béi d4u céch; cac cum sé& tao thanh mot phﬁn
tr vao lwu vao cAu trac dit liéu danh sach; tin nhén sau khi duoc tach thanh cac cum, th
tu cum sép xép theo trat tu tin nhén ban dau tinh tir trai qua phai, tr nao dimg trude thi
cum twong Ung s& duge dua vao cAu trac dit liéu danh sach trudc; d4u ra cta phan hé
phén tach tin nhén thanh cdc cum li dua ra dugc mot d6i tugng danh sénh, trong i
turong nay gom cic phan tir, moi phan tir 12 mot tr trong tin nhin ban dau;

phan hé tim kiém: sau khi tin nhin ban dau dugc tach thanh céc cum va dua vao
c4u tric dit lidu danh séch; phan hé im kiém duyét cac phan tir trong céu tric dit lidu
danh sach va dua vao cdy r& nhanh dé tim kiém; nguyén tic dua vao cdy r& nhanh duoc

thuc hién nhu sau: coi thit ty cua cum trong danh sach tuong ng véi thit tu ndt trong ciy
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ré nhanh, cum du tién trong danh sich dugc dua vao ndt géc, néu gia tri dir liéu kiéu
chudi ctia cum bing v6i gid tri kidu chudi clia ndt thi duge coi 12 tim thay cum trong cay
r& nhanh va tiép tuc dua cic cum tiép theo vao cac ndt trong Gng cta ciy r& nhanh; két
thiic qué trinh, dwa ra duge tap hop cdc duong di trén cdy ré nhanh voi mdi dudng 1a tap
hop céc ndt trong tmg véi ndi dung tin nhén ngudi ding;

phan hé duara két qua tim kiém: dua theo chién lugc két qua dung gan nhét, chic
ning ctia phan hé nay 1a tim ra duge nhanh cdy tir mirc gbc dén mic 14 cubi cling twong
ung vai tin nhén, tir 6 tim ra duge mong mudn trong tac dich vu cua ngudi dung.
2. Mod-dun phén tich tin nhin ctia ngudi ding theo cu phap va ndi dung phan mé
rong theo diém 1, trong dé:

& phan hé dinh nghia cay r& nhanh, cAu tric tin nhin c6 dang:

CU PHAP PHAN MO _RONG_1 PHAN_MO RONG_2.
3. Mod-dun phéan tich tin nhén cta nguodi ding theo ci phap va ndi dung phan mé
rong theo mat trong cac diém tir 1 dén diém 2, trong do:

& phin hé dinh nghia cay 1€ nhéanh, sau khi dwa ra dugc danh sach ca phap ciu
hinh, hé théng hru danh sach trong bang co s& dit lidu c6 cAu triic nhu bén dudi, thao tac
luru vao co s& dit lidu stir dung ngdn ngit 14p trinh véi phuong thie két ndi va luu vao co
s& dir liu;

bang ct phap tin nhin mb ta danh sach cic ca phap hé théng dinh nghia; bang chi

tiét tin nh&n mo ta chi tiét cu thé mét tin nhan bao gdm ca phap va cac phan md rdng nao:

bang: ci phap tin nhén

tén truong dit liéu kiéu dit liéu y nghia
id ct phap s6 nguyén ma dinh danh cho ct phap
ct phép chudi ct phap tin nhin

bang: chi tiét tin nhan

tén truong dir lidu | kiéu dit liéu ¥ nghia
id sénguyén | mi dinh danh cho dir liéu
id ca phap sé nguyén | ma dinh danh cho cti phip
phin mo rong chudi dinh nghiaphin mo rong
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mdi dong dit liéu dinh nghia
mot phdn m& rong. néu mot
thir tr phan mo rong sé nguyén | cti phap c6 nhidu phan mé
rong thi s& ¢6 nhidu dong mo

ta phan m& rong twong Ung.

4. Mob-dun phan tich tin nhén ciia ngudi ding theo ci phap va ndi dung phan mg
rdng theo mat trong cac diém tir 1 dén diém 3, trong do:

& phan hé dinh nghia cay r& nhanh, phan hé doc cAu hinh (loadconfig process) truy
cap toi co s¢ dir liéu st dung giao thirc tuong tac véi co s& dit liéu duge ngdn ngit 1ap
trinh hd trg d& doc hai bang dit lidu ct phép tin nhén va chi tiét tin nhén; dit lidu sau khi
duoc doc tir bang s& dugc dua vao phan tach dé tao cay ré& nhanh.

5. Mo-dun phan tich tin nhén ctia ngudi ding theo ct phdp va ndi dung phan mé&
rong theo mat trong cac diém tir 1 dén diém 4, trong d6:

& phan hé dinh nghia cdy r& nhanh, nguyén tic tao cdy r& nhanh nhu sau:

nbt gde: bao gdm tap hop cic ndt & ting trén cling ctia cdy ré nhanh; nbt gbe 1a tap
hop c4c tir dau tién trong danh sach ca phép tin nhin cu hinh cta hé théng;

nét trung gian: bao gdm toan bd cic nét tinh tir tAng thir hai dén tang lién ké tang
cubi cung; cac nbt trung gian 1 noi luu trit cac tir trong ct phap tin nhén cdu hinh dugc
bt dAu tir vi tri tir thir hai dén hét ciia céc tin nhén cdu hinh, mdi tir 1a mot nodt, cac tir
duge xép theo ndt tir trén xudng dudi theo thit tw tir trai qua phai cia tir trong ct phép;

ndt 14: bao gom tap hop céc nét & ting cubi cling; nét 14 1a noi lwu trit phin mé
rong cla ¢t phap cau hinh,

0. Moé-dun phéan tich tin nhén cta ngudi ding theo ct phap va ndi dung phan mé
rong theo mat trong cac diém tir 1 dén diém 5, trong d96:

& phan hé dinh nghia ciy r& nhanh, viéc phan tich cu phap tin nhén 1a thao tach
timg tin nhén cAu hinh thanh ct phap va phan m& rong riéng biét; sau d6 luu theo dang
cdy 1& nhanh dé phuc vu qué trinh dua ndi dung tin nhén nguoi dung gt 1én vao ciy &
nhanh (md hinh cdy r& nhanh cAu tric dir liéu ngudi 1ap trinh ty dinh nghia dya trén md
hinh céu trac dit liéu “khéa — ndi dung” 16ng nhau) dé tim ra mong mudn tuong tac dich

vu cia nguoi dung.
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7. Mo-dun phén tich tin nhén cua nguodi dung theo ca phap va néi dung phan mé
rong theo mot trong cac diém tir 1 dén diém 6, trong do:

& phan hé tién x 1y tin nhén, thuc hién chuén hoa ndi dung tin nhén nhu sau:

cit toan bo khoang tréng trudc va sau phﬁn ndi dung tin nhén;
voi truong hop co nhidu hon mot khoang tring & giita hai tir, thyc hién
x6a hét cac khoang tring bi thira;
chuyén toan bo chit trong ndi dung tin nhén sang chit in hoa dé dam bao
tim kiém dugc chudn x4c nhét.
8. Mo-dun phén tich tin nhin cta ngudi ding theo cu phap va ndi dung phan mé
rong theo mdt trong cac diém tir 1 dén diém 7, trong do:

& phéan hé dua ra két qua tim kiém, chién luoc tim kiém két qua gin ding nhét
dugc trién khai nhu sau: két thac qua trinh thyce thi tai phan h¢ tim kiém, tim dwoc mot
tp hop céac duong di tim ra két qua trong ciy ré nhanh; coi s6 lugng duong di cho ra
dwoc két qua trén cdy ré nhanh 1 do 16n cta tap hop;

néu do 16n cua tap hop bang 0, tirc 1a khong tim thdy chinh sich nao phu hgp véi
tin nhin ngudi ding giri 1én;

néu 6 16n cua tap hop bing 1, tc 1a tim thdy duy nht mot chinh sach pht hop
véi tin nhan ngudi ding gt 1én; day dugc coi 1a két qua cudi cling va hé thng thue hién
chinh sach twrong ung lén s6 thué bao ctia ngudi dung;

néu do 16n cua tip hop 16n hon 1, dua ra danh sach céc dudng di trén cdy ré
nhénh.

9. Mb-dun phén tich tin nhan cta ngudi ding theo ct phép va ndi dung phan mé
rong theo mot trong céac didm tir 1 dén diém 8, trong do6:

& phan hé dua ra két qua tim kiém, coi s nét trén cay r& nhanh ma duong di da di
qua 1a kich thuéce ciia duong di; sip xép danh sach dudng di theo kich thude cla duong
di theo chidu tir bé dén 16n; dudng di ndo c6 kich thue bé nhat dugc coi la gan ding nhét
v4i muc tiéu ndi dung tin nhén; tir d6 léy ra két qua theo duomg di ngén nhét, hé théng

thue hién chinh sach twong tmg 1én sb thué bao ctia ngudi dung.
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