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e TRANG 2: B6 may diéu phéi Task (Orchestrator)

e TRANG 3: Phan tich Logic BPanh gia Cron Expression (JS Engine)

e TRANG 4: Thuc thi va Cap nhat trang thai (Runner)




TRANG 1: So do lubng hoat
dong tong quat (Sequence
Diagram)

Hé thong déng b clda LGSP khéng chay theo lich cing ma chay theo co ché "Quét va Banh gia"
(Scan & Evaluate) dua trén cau hinh linh hoat trong Database.
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Sau khi Task kich hoat, hé théng sé di qua mot chubi cac Sequence cé nhiém vu chuyén biét dé
ddm bao tinh an toan va linh hoat.

1.1. Budc 1: Quan ly Lubng
(ManagerEvaluateTasksSequence)
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bay la sequence "clra ngd". Nhiém vu chinh:

» Kiém soat concurrency: Sir dung dataServiceCall tdi bdng sync_lock . NEu cé moét tién
trinh RunTaskSequence trudc d6 chua két thic (van dang is_locked=1 ), né sé dirng ngay lap
tuc.

e Phan tach dir liéu: S&r dung mediator <iterate> dé€ bi€n danh sach Task tir Database
thanh timg go6i tin doc 1ap cho moi Task.

1.2. Buéc 2: BDanh gia Cron
(EvaluateSingleTaskSequence)

V@i moi Task dugc tach ra, b Evaluator sé:

e Trich xuat cron_expression (vi du: 0%*15***? -chay mdi 15 phat).

e SU dung Script Mediator (JavaScript) dé tinh toan thoi gian chay tié€p theo.

o Két qua: Néu théa man diéu kién thaoi gian, n6 sé nap bién shouldRun = true vao Message
Context.

1.3. Buéc 3: BO dinh tuyén dong
(RunTaskSequence)

Sequence nay déng vai tro la "Cau giao dién" téng. N6 thuc hién:

e Khéa hé théng: Goi lockSync d€ ngan cac Task khac nhay vao chiém dung tai nguyén.
» Diéu huéng (Switch Mediator): Dua vao tén Sequence luu trong database (
sequence_name ), N6 sé diéu hudng téi logic nghiép vu that su:
o MultiEndpointSyncSequence : Pong bd hda da diém tiéu chuan.
o DongBoDVLTSequence : Dong b dir liéu dich vu luu trd (S¢ dung BatchinsertMediator dé
nap dit liéu 16n).
o DongboVBDenEdocSequence : Chuyén trach dong bd Van ban dién tu.
e Hoan tat: Sau khi nghiép vu chay xong, né cap nhéat last_run vao DB va thuc hién

unlockSync .



1.4. Co ché nap d{r liéu dong (Dynamic
Batch Insert)

Trong du an LGSP, thay vi viét hang tram cau Iénh INSERT cho hang tram loai danh muc khac nhau,
chiing ta st dung co ché Dynamic SQL thong qua 2 Stored Procedure phoi hgp. Co ché nay cho
phép hé théng tu dong nhan dién cau tridc tép JSON tra vé tir doi tdc va nap vao bang tuong (ng
trong Database.

1.4.1. So do lubng xt ly tai Database
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1.4.2. Phan tich Procedure b6 diéu phoi:
sp_batch insert data

Nhiém vu chinh: Phan ra mang dir liéu (Array Parsing).

e Tham sd dau vao: p_endpoint path (d€ xac dinh bang dich), p_data_array (chudi JSON
khéng 16 chra hang tréam ban ghi), p_total records .

e Co ché chiu 16i (Fault Tolerance): Procedure s&t dung DECLARE CONTINUE HANDLER FOR
SQLEXCEPTION . Diéu nay cuc ky quan trong: Néu trong 100 ban ghi cé 1 ban ghi bij 16i dir
liéu, Procedure sé khéng dirng lai ma chi tang bién v_error count , sau doé ti€p tuc xi ly
ban ghi tiép theo.

o Két qua tra vé: Mot tap ban ghi (ResultSet) chira: status (success, partial, error),
message chi tiét va record count thuc té€ da nap thanh cong.

1.4.3. Phan tich Procedure thuc thi déng:
sp_insert generic_data

DPay la chia khéa cua su linh hoat. N6 thuc hién Tu ddng nhan dién cau tric bang (Table
Discovery).

Budc béc tach dir liéu: Procedure ki€m tra xem JSON c6 boc trong thé $.data hay khong

dé lay ding n6i dung can thiét.

Budc anh xa c6t (Dynamic Mapping):

o NO truy cép vao information_schema.columns d€ xem bang dich cé nhiing cot nao, kiéu
dir liéu la gi.

o Néu cot trong JSON khong cé trong Database -> Ty déng bd qua (Gilp hé thong
khong bi chét khi doi tdc thém truong dir liéu maéi).

Xt ly kiéu dir liéu:

o Ty déng nhan dién cac cb6t DATE, DATETIME, TIMESTAMP dé s(r dung ham
STR TO_DATE .

o Tu dong thay thé ( REPLACE ) cac ky tu dac biét nhu dau nhay kép, dau gach chéo dé
chong 16i cd phép SQL.

Co ché Upsert: S dung cl phdp ON DUPLICATE KEY UPDATE updated_at = NOW() .

o Néu ban ghi da tén tai (trung Primary Key): Cap nhat thong tin méi nhat.

o Néu chua cé: Chen méi.

o Diéu nay gilup dir liéu trong kho dia phuong luén dong bd véi truc Quéc gia ma khong
gay trung lap.

1.4.4. Cac bang cau hinh phu thubc

DE 2 Procedure nay hoat dong, ban can cdu hinh bdng mapping



CREATE TABLE endpoint_mappings (
id INT AUTO_INCREMENT PRIMARY KEY,
endpoint_path VARCHAR(200) NOT NULL, -- Pudng dan API (Vd: /api/v1/don-vi)

table_name VARCHAR(100) NOT NULL, -- Tén bang trong Database
status TINYINT DEFAULT 1 -- 1: Kich hoat



TRANG 2: B6 may diéu phoi
Task (Orchestrator)

2.1. MultiEndpointSyncTask (Diém khai
dau)

Nam tai: src/main/wso2mi/artifacts/tasks/MultiEndpointSyncTask.xml .

e Class: org.apache.synapse.startup.tasks.Messagelnjector .
e Co ché: Task nay khoéng chira logic déng bd. N6 déng vai tro "coi bdo déng" dinh ky c&
moi 30 gidy (hodc cdu hinh) sé day mot théng diép vao bd may xi ly.

2.2. ManagerEvaluateTasksSequence (B0
quan ly)
Day la "bo nao" diéu phoi toan bd qua trinh:

1. Kiém tra Khéa (sync_lock): Hé théng goi syncLockDataService/getLock . NEu mot luéng
dong bo khac dang chay, lubng méi sé tu dong huy dé tranh tinh trang "Race Condition"
(nhiéu tién trinh cung ghi vao mét bang dir liéu).

2. Lay cau hinh Task: Truy van lén t6i 200 Task dang & trang thai kich hoat ( status='1") tlr
bang job_schedule .

3. Lap (Iterate): S dung thé <iterate> cla WSO2 dé chia nhé danh sach Task cho cac
lubng xtr ly song song, toi uu hdéa hiéu suat CPU.



TRANG 3: Phan tich Logic
Pbanh gia Cron Expression (JS
Engine)

3.

1. Tai sao can JavaScript?

WSO02 MI mac dinh khéng c6 ham so sanh thai gian véi bi€u thic Cron phic tap (nhu 0 0/15 *** 7).
Do dé, du an sir dung JavaScript (Nashorn Engine) dé goi truc ti€p cac thu vién Java clia Quarkz.

3.

Tai
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2. Chi tiét ma nguoén Evaluator

EvaluateSingleTaskSequence.xml , hé& théng thuc hién cac budc:

. L8y cron_expression va last_run (chudi string) tir Database.

. Chuyén déi last_run sang doi tugng Date cUa Java.

. SUrdung class org.quartz.CronExpression dé tinh toan thoi di€ém chay ti€p theo ( nextRun ).
. So sanh: Néu nextRun Nnho hon hodc bang thai gian hién tai ( now ), hé théng xac dinh

Task nay da dén han chay ( shouldRun = true ).



TRANG 4: Thuc thi va Cap
nhat trang thai (Runner)

4.1. RunTaskSeqguence (B6 thuc thi)

Ngay khi nhan duogc tin hiéu shouldRun = true , Runner sé thuc hién:

e Locking: Goi lockSync d€ danh dau hé thong dang ban thuc hién nghiép vu nang.

e Dynamic Call: S& dung sequence name |ay tir DB d€ goi dén Sequence xi ly nghiép vu
that su (Vd: MultiEndpointSyncSequence ). Diéu nay cho phép ma réng hé théng bang cach
chi can thém Sequence mdéi va cau hinh vao DB ma khong can stra code Runner.

4.2. Hoan tat va Giai phong
Sau khi nghiép vu déng bd hoan thanh (thanh cong hoac that bai):

e Cap nhat Last Run: Luu timestamp chay thanh cong cu6i cing vao DB dé€ lugt quét sau
tinh todn dung.

e Unlock: Giai phdng khda (is_locked = 0 ) d€ cac dot quét dinh ky ti€p theo c6 thé thuc hién
cac Task khac.



