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F—F REERHED

11 RGBT S IDEERR

BASHFRFEESATDERAARYE (UTHR"ZEFTE") EEASEMNRERANABTERS DR
DAY, TIRTERNSASBAEREZEEEANAZRR, SEFHRR, REFR, 1Rk, |
PFRRREXHS, DEESMFRREHEE. RENHAZAET D KRS

RRFERACMSATERRAS CONRE D KMBIRESHIFARZEN, BT Spring Boot + Vue.jsiIZ EIE
E&, BidPythonTI SPFIBAEMS|EE, EidElasticsearchiZ I HRERXAR, BIFIEZCDN/MinlOE
MHFRROEEIMED K

FEINEERIR:

(1) REESFURREE: RARNEFENTFIERRE (BEABRR/ B/ LITAIRE EREM AR, RE
R/FERDE), EEAFTHESAN. FE. ERNRTHERR.

(2) REEBFFERSER: [REBERARAFNZOGTERER, RARNER/BFBEMSIZE, BEBEFIHEL
BREKEMRNER RIEBESNETRARKXY, BTNEXENRMEBEKE—,

(3) ABTEKRSRAEEH: MALENRFREREEARRKELEAAINIING R, RAGRFENSRAE
H, AJRERSEIRERD LR,



(4) 2RiIEDK: BFRBEICONIMEEFHIR, PClk. KFIHFEERHESHOR, IFHRM FHETF,
RIEB R TERER,

(5) BMBEX LE: DA LEEHNRG. iE. FUFRER, LEXEEFIRTEARZER.

(6) DEFR: ETElasticsearchiBfftiZFR. FR. LR, XRIEISFSHENESHORES, FEBHHUD
REL BB ZIR

(7) (£ ERFEITSRRO TR, AR, ZROHBFLE, ETERK.

1.2 RERESERTR

(1) BEEFE4IRRERE: IREMEARSEEFNN, FEERRPRZMFIEMRIESTEE, £ME
ENREEXERTER, EREEEPENEEMRIVE.

(2) ZHAERRBIE: BWhRitxiEsR, BIRRTFEERRMEBRINE, MRERGFEER, P4
AREEZIEHIERN LEETTE1N,

(3) HMFREHZ: HNRENRAEEPPT. HRFRRLEEFRE, IEFRANIAAETERH
=, BREEHIF,

(4) BMRAZREL : SBMRAERN, FETERARNERNNARANFIERMAIRRRE,
REEERZRABMNEREER S SRR R IR,

3 BITHIRS RAENK

A £

RIERS Linux (CentOS 7.6+ / Ubuntu 20.04+)
Javahi 7&K OpenJDK 17+ (Spring BootfR3 1)
PythonhRZs Python 3.9+ (mFFBAERSIZE)

HUERE MySQL 8.0+ (FTEUE) . WREM (BURSUS)
BR3|E Elasticsearch 8.x

CDNRRSS FIEEZCDN / BBIZCDN (£73157)

N RIFE FIEZ=0SS / MinlO (FABHERE)
RIEARSERE 8#CPU. 16GBAIfZ (CMSKFRRSS2:)

1.4 FRIBSSHRAHE




iR BE/MER
JEIRCMSARS Java 17 + Spring Boot 3.x

gl Vue.js 3 + TypeScript + Element Plus

HFERDAER S| E Python 3.9 + PIL/Pillow + ReportLab

BERS Spring Data Elasticsearch
SUithRSS Java + ClickHouse3Rzf]

1.5 hRZ<15EER

A

RRTHIREE., BEME. APHRO
BRREEESRE

RFERDEIZRAERL . PDFERL
BRRRSIMESEXNER
BREBSKITEASEN

7= A HA AR

V1.0 2026%2H

B_E RARMSIRITR

VighRA, BERFEE. [IEBER. COND K. RRAITTEINEE

2.1 BRSEMRT

R

, DA ANERBREITMRA:

RELIEE (BER/HN)
v (EfR/ 48/ %)

ABEER (CMS)
Spring Boot/gi# + Vue.]jsEIEHIH
BHRCRUD, H1ZIMFE. WRAEE. REH

v (721iE)

EiEE
0SS/MinIOXZRTERE (STHFSEMR) + MySQL (tikiE)
Elasticsearch (#2%%35]) + ClickHouse ({ER%it)

L (DK)

CDNp &2
ZESTRACN (EFR/%m/%10/mEE)
BRI + DBREE + &R + BRSit

v (ThiE)
RNBHERE (BN/2EELRIFAPP)

BRTFEXA"NBEERS (CMS) + CONRESR"HEZHEN, BATNEIREESAEND RERD



2.2 FRRFMIAA

RABEHEE (CMS):

CMS[EimETSpring Boot3XHl, etRREEmEREENSSESE: - FRLELE: BKSED
(multipart) 3 EEIEKR, WIEXHARRAFA/), FHEOCSSHELIZFIRTEIEICR - FIER: HRE
RIEENEZNY, EEAEERFFBEATIERRE, REFESEN - MAEE: 8XEIRENEMH
FRAICE, REHERE, ZIFRALR - DXREE: BIFFR/FR/LRE=R7EXEZRN, ZREAETH
FOETR

=EE:
FHRERELERERRERSENTFMEIE:

N&RFE (OSS/MInIO) © ZETRIFEXXMSLIR (PDFFNE, REEF . HEER. [REEBITENXHSE), FIAN
SEMNSHUREMRAARYE, 99.99%NHIERFAE,

MySQL: FHEZRIRTEURE (RIRBMR. KB, DX WA, FRRE. SI@ES) MLSEERE, RIIESS
—Hi%.

Elasticsearch: NETHFREIERRS], IIHFSFREGHUER., BX01E (KDiEH) . BRERSR.

ClickHouse: Z#ZRIFIAFBRIEE (FTHE. HORKEFER. WEDHE), BTEERSHAITEN,

2.3 RIEBRREIFEERRN

RIERERREAFTANSEZORTR, HEEMEED MFHRINE AR IERE:
HFERBIDEREREN

ECCEANMAEBARE RERK, STABEXE (BEMNUZARNRMUMLITE) BEE—NKFED, KR
PEBIDZBHBEARASSHA—PEERE, BRAEIIR. FTREFROLKAZEIMBIRPR, RIERPEFERE
WiRABENUE.

HEBIDS BoEREg -

RIERBIDLEHY (64MIZEEN):

[

| Feagmr | s | TEFS |

| (8 bits) | (16 bits)]| (40 bits) |
| | | |
PEHN:

- FERSHEFRENRIMRKE RS B —RIELN B IDTE
- DEICRBEANEIERE (dot_pattern®), iERIDEEILTEE. HEATIFEBMBAKNE
- E—IDEERIE— 4K M fE—Hfpage_id

RBEBEIREMAE (Python3|E):



BN KA (A4/B5/A5) . EIARBERZID, Ti%L

{

Step 1: WE—THK, RiEpage_iditEiZTIHSMEBALTD
- BLREKRKI D I LAD . 3mmtg B AT A KRAR
- BPUIMENNE—ME SRR (RIRATR, E240.1mm)
Step 2: BAKBRESNEMKATERLE (EMXFHETAER)
- AMEEZRDCRREER, RENTRAS
- BEER: HRIDYIREIAZI600 DPILA L
Step 3: AMREMPDFITENSE (SRINASHAR N SEFEE)
Step 4: PDFXf EfEZE0SS, FFfidot_patternBUIBREICERRE R EER"
Step 5: IREPDF &b, HENRI™ FHER

2.4 giEiIt

FETHIER (MySQL - resource) :

title

resource_type

subject

grade
publisher
category_id
version
file_oss_key
file_size
file_format
thumbnail_key
creator_id
school_id
audit_status
auditor_id
audit_comment

download_count

%

BIGINT

VARCHAR(128)

VARCHAR(32)

VARCHAR(32)
TINYINT
VARCHAR(64)
INT

INT
VARCHAR(256)
BIGINT
VARCHAR(16)
VARCHAR(256)
BIGINT

BIGINT
TINYINT
BIGINT
VARCHAR(256)

INT

ESES

PK,
AUTO_INCREMENT

NOT NULL

NOT NULL

FK
DEFAULT 1

NOT NULL

FK
FK
DEFAULT 0O

FK

DEFAULT 0O

iR

HIRME—ID

BiRIRE

AP it

(calligraphy/exam/courseware/dotcode)
FR B/ HF/REF)

FR (1-9, JR/NAFERFT=)
HhRAthRAs (AZAR/ TR AREE)

PR D £ T RID

WRAS (BR1EEX+1)
OSSHRIXHIR1Z 5

XHERN (F19)

X1 (PDF/PNG/PPTX%)
FERREIOSSHEZ

FEERFID

JFEERID (NULLRTREFAHRZRR)
BHIZRS (OfFHiZ/1E8E/2e%E)

HZARFID



is_deleted
created_at

updated_at

ESiS R

TINYINT DEFAULT 0
DATETIME NOT NULL
DATETIME NOT NULL

SFEBEIER (MySQL - dot_pattern) :

resource_id
pattern_id_start
pattern_id_end
paper_size
page_count

dpi
print_file_key
status

batch_no

created_at

BIGINT

BIGINT

BIGINT

BIGINT
VARCHAR(8)
INT

INT
VARCHAR(256)
TINYINT
VARCHAR(32)

DATETIME

PEERKX (MySQL - category):

parent_id
name

level
sort_order

resource_count

2.5 #E0Oi%it

KE

INT

INT
VARCHAR(64)
TINYINT

INT

INT

A
HIBRATES
Bl [E)

BB

158
RPEEEIRE—ID
KBERRID (HBENFIIREHR)
D ECH R PEBIDEIRE

DK RBEBIDERE

HokMHE (A4/B5/A5)

S Wik

A RRRTEVENRI 2 2R (DPI)

A BRI ENRIPDFX 4 OSSEE 12
RS (OFFER/NEER/2ERT)
ENRmIHEIR S

BIEAY )

iR

=ID

&P
bi3
dt

N
rd

THEID (TNEDZEparent_id=0)

N
T

)

AN

b3

=L

=

DEBR (1FRY/ 25K/ 3L IRTARA)

HIFINE
AL THEREE (TR, ENEH)

HREIEAPI (Spring Boot/5if) :



HTTPA

EOBWR " ®iZ PR 58
ZEMHRRETR (DR/XEE/£
BREER GET /api/v1/resource/search B2&x ::)1_1 " s e
FEHYIRIES
::EX*’M GET T e— BER  FERTAURNTEbL
B
BETH GET /api/v1/resource/download/{id} | BE&F FEVEECDNE & T URL
i/ &1 R Itipart/f -
BELE POST /api/v1/resource/upload ?i(}ﬂi/g A b ey it
[l data)
BRE & PUT /api/v1/resource/audit/{id} EER B iZE B E R
PN
;_;/EH&ZKE GET /api/v1/resource/versions/{id} BEEF SRENE R D SERRAS T 2R
BIRENR POST /api/v1/resource/rollback/{id} EIEA EIRZEIEEH EHRA
RPERBAERL POST /api/v1/dotcode/generate EERA fi & S EIBPDF A B TS
RIEBIRS ) ! N . .
=1 GET /api/v1/dotcode/{id}/status BIER BRI RHE
)
PDEEF GET /api/v1/category/tree [Shenz:s RENEE S KB ZW
;J,Siil\ ét
+ RIERT: GET /api/v1/stat/resource/{id} BER BEWRRERRITEE
7

Elasticsearchi&® 3£ (REREMR) :

// SEERZERGIEKR (Elasticsearch Query DSL)

{
"query": {
"bool": {
"must": [
{"match": {"title": "=FEREF"}},
{"term": {"subject": "i&EX"}},
{"term": {"grade": 3}},
{"term": {"publisher": "AZRhR"}}
Up
"filter": [
{"term": {"audit_status": 1}},
{"term": {"is_deleted": 0}}
1
}
3

"highlight": {
"fields": {"title": {}, "description": {}}

}I
"from": @,
"size": 20



2.6 ZEixit

ABZEHH:

(1) EEARERE: N EEAXEHTIEXERBIIE ((XFPDF. PNG. JPEG, PPTX. DOCXEZEHE
), BEXHMagic Number3iESEFRS 43R, [IEXXHREINIE, PDFXHEFMFEBIRTREEME,
=5 8&%EJavaScript,

(2) AR®E%: MBERP LENTROFZERATR, BHLEAEGHAE (BUAUR. RIEN. REAE
F) RARE, EEARZAEREXEHMRINE, TEERENRHITEEPDF/BRAS.

IBIElEHI S Bh 2 6 -

(1) CDNBAEHE: CONZRHHZETURLE =G (BT EE+ZBHMACER) R, TREZVAVNE, F
IR BB AR AL E T 2.

(2) Referertdu: CDNECERefererB&E, (NAVFHREBASEAEBNBERIHEER, PHLEMNIGE
ES|BRIREE.

(3) THAPR: HFIRFRRPCCEIZH THMNR, HBRR (school_iddF=) RBEZFRINAF 7 EE
o

RIEEBRE:

RIEBIDEMIERKNMF AR ZENE—FR, HLXEUEXER: - [IFBIDTE D BA ™8 RISEHA
MAE, BIIEIRARIKE TRMNAK - St RMERRFERE, HIDTEICREREET, mEEBAEaIENR]
iR

2.7 BB

EEA/ AN (LE/EE)
'

|
| [MFARRSS%: (Kubernetes Pod x 2+) |
| Spring Boot CMSERS + PythonsREB4piWorke ritiz |
|

VIFfE

[ I

| MysaL RDS | OSSHZEME (ZRIATSR, 1179804 |

| (o¥uE/ERE) | Elasticsearch %8 / ClickHousese3¥ |

| | |
LCDNS &

[

|  CONDERZ (7R/ %R/ %40/ TR S 5) |
| 0SS - CDNEIE - £EWETSERF - KEAFPTEH |
|

1if(g)
FHlim/PCli/ KER (SETH)



B=F ORIRINEEF AR AA

3.1 RS FIHRIREIRIEIR

BRI controller/ResourceController.java . service/ResourceManageService.java
ThEett ik

RREERREZRTENROWSER, AEMEHFERRNEESEHREE, SEZRNLENE. THX
ERE. PRAR. RAIECH T2RMIR.

RIFLBEFAR:
HIREEANE FKRZIR 58
calligraphy FHLENR InEGFREFN (8 RMEBARFIEER)
exam_paper WEEIR imENE RIS (5 afFEBR)
courseware RIGER HEFEPPT, R, YEIIME
worksheet 2> i REHSIEE (PDFREIL)
dotcode_file S FEBENRIS 4 RENRI {ERNE = ERBAPDFENRIS 4
reference SEZH RN, BnSEFME
hRZs 3= HUALH1 <

BRRAEERE:

. I EfE: version=1, RESH"FEZK"

HiZEE: REEFHN"ELTH", ElasticsearchiEir&s|
EEEE: AIEIARAICRE (version=2, S&ITEIRE), LEHXH
FARAERZBY : RIARANEA" HaThRA", |BARAHRICH" [ EhRA"
KRANELR: 8 ERRANEE N HRIRA, [HHBIRAT REERA
BFETE: FBEREARSKA"ETE", MElasticsearch®Z5|H#kR

O'!U'I-bwl\.ll—\

BRI hEREE
HEZIOSSHH-1=aN T B REGMAR:

writech-resources/

— calligraphy/ # FOHER
| }— {yearl/ # RENDIER
| | {resource_id}/
| B v/

| | | original.pdf # RIAXE

| | L— thumbnail.png # ZEEEE (HTHE)
| L v2/

ode/ # 5IEEHEDFJSU¢
{batch_no}/ # RENRIHER D B

L {pattern_id_range}/

L

|

||
|
|
|
— dotc
|



| L— print_master.pdf # ENRIEX M
L— temp/ # G EEER (FZBYETIREEXER)

2 RFREEIRERS BEEIR

IR E:  service/DotPatternService.java (JavaiZ#l/2). dotcode_generator.py (Python4Ri5|

g)

IheEtkiR

REBRIFENERERATERARAT RN OMER, T TRHEEAKAS (Fih. 1E) S-S
B (RIEE) BMERBRAK, FHKRNEARTENRERFNBAL .,

RFETEAE R EEHR

SPEIB(ERMZ (Anoto) ARIRZRRBIEAR, TEAAHTK (210mmx297mm) _ELBA0.3mmAg E]#EHEFIZ9700x1000
PMEFRER, BNY R BN N E—page_idFI44RE,

AIRRUMEER (B120.08mm) ENRI, M4THE EENERFOEMRMES (L/A/T/ E&RE—EE
B), AMREESEAMLEFER (00/01/10/1), HEBLIFRIERFIIHERIBpage_idF14 4R E,

# dotcode_generator.py #UOEEMNA

def generate_dot_pattern(page_id: int, paper_size: str, dpi: int) —> Image:

REEpage_idMAKMBLERRIEIBEG (BNE)

Args:
page_id: ATMNEREME—SFFBEIEID
paper_size: #E3KFI4E ("A4"/"B5"/"A5")
dpi: 4RO (F600DPILL L)

Returns:
PIL Image: &mFEREBEMNENEREREG
width_px, height_px = get_paper_pixels(paper_size, dpi)
dot_image = Image.new("RGBA", (width_px, height_px), (255,255,255,0))
draw = ImageDraw.Draw(dot_image)

# ITESPEERE (1BX)
dot_spacing_px = int(0.3 *x dpi / 25.4) # 0.3mmiE{&=x
dot_radius_px = max(1, int(0.04 % dpi / 25.4)) # =¥12

# IBHATE LATE
for row in range(height_px // dot_spacing_px):
for col in range(width_px // dot_spacing_px):
# iR¥Epage_idMi§ R EITHERIEBE
code_bits = encode_coordinate(page_id, col, row)
# WRIBRIEBERTERESE
offset = get_offset_direction(code_bits)
# ARBAUBSHFHEER (RRE, TEmIIAS)
center_x = col * dot_spacing_px + offset.dx
center_y = row * dot_spacing_px + offset.dy
draw.ellipse( [
(center_x - dot_radius_px, center_y - dot_radius_px),
(center_x + dot_radius_px, center_y + dot_radius_px)



1, fill=(180, 180, 180, 255))
return dot_image

def merge_content_with_dotcode(content_pdf_path: str,
dot_images: List[Imagel,
output_path: str):

BB EEESMEINSPDFE, ERLENRIFAPDF

# {FFPYMuPDFIEZERAZPDF

content_doc = fitz.open(content_pdf_path)
output_doc = fitz.open()

for page_idx, page in enumerate(content_doc):
# ZII R PEIBERE
dot_layer = dot_images[page_idx]
dot_layer_bytes = img_to_bytes(dot_layer)

new_page = output_doc.new_page(width=page.rect.width,
height=page.rect.height)

# FBANRIBANS, BENSEEEE

new_page.show_pdf_page(new_page.rect, content_doc, page_idx)

new_page.insert_image(new_page.rect, stream=dot_layer_bytes)

output_doc.save(output_path, garbage=4, deflate=True)

REBIDEERIFERE:

FE: BEEAEREFEERARRAMBIDEERIE
- S HKAE (FMh/iD8) . HRME. FTUTENRITIZL. ENRIHRS
B2: ARG Mdot_pattern_id_poolRADEELMIDTEE (RFERE, BHHEHR)
- {#FMySQL FOR UPDATE{THURIEIDSEEM—E
- BRHEMNIDTEREZEDE20%MTRB IR (B L TTEEBTEL)
3: DEERB Ndot_pattern®, RER"SER"
4: ik mREEARWorker (Pythoni#i2) Fria4tiE
5: Worker&miseri/as, JSENRIPDF_ EEZE0SS, Efdot_patternRSAH"BAER"
126 BEAREZF ORI IRE T EHEE

&
&

o

JUY-TIY

% N W

3.3 AR EH S RAZHIIRIR

EIRZ{E:  service/ResourceAuditService.java
IhEEttiA -

ABEEZERIIM T TBHOUGC (AFPERRE) ERIER, BRAEHEANTENHFRFNEENSHN
%, BLEAHABTRINERATE,

B TIERRSH:

EEREER) — [EE@T] - WIhkH

|

v (BIREH)
[EXE] — BKEEEL) — [FThRAIRA]

i
H#
@



{

FREREEREERRR

HRERHNERR (BEAEKINSE):

S EWE AR

RNETEM XHRETUERITH, ARRSTELHRA

FRAR S NB BT RARIRERAIRRIAHY

DRI FR/FR/ BRAERARE RS S SEFRAE —E

RBEEEM EREEKRELEER, TTRAR

BRI XHEAREMETAER (FIHFEPDFEN, 2¥HER=300DPI)
FIEEIN FIABEGREHM, BEESINERNEIhRE—I

3.4 ZRINFIRD RS EFIRIR

R service/ResourceDeliveryService.java . service/CdnService.java
IhEEMR A :

2 RER AT ELRIRN BRESERNZIRIRERS, BZCONILRHREE SRR ZE L EEEMRER
RIHFRR

BIRT SR LS

SERIFER THERN, RSBEAERROXMYE, MEEMRFTENREERZNCONEHRE:

// CdnService.java #0085 (fh1XH3)

public String generateSignedDownloadUrl(String ossKey, long expirySeconds) {
// R CDNZZURL
long expireTime = System.currentTimeMillis() / 1000 + expirySeconds;
String rawPath = "/" + ossKey;
String signStr = CDN_PRIVATE_KEY + rawPath + expireTime;
String md5Hash = DigestUtils.md5Hex(signStr);

return String.format(
"https://cdn.writech.com%ss?sign=%s&t=%d",
rawPath, md5Hash, expireTime

D

-

KRBT R
FRBDMBIER, RIBLERRR, SRIFAPPIRIRSN 4 SLITARMEF:

P ES

5]

BERE ETFERER

PClif 10GB RIIBORERINFREEEF



KimKE EEEE TR

BEREMRIE 20GB RERPTEIRG R T &
Padilf 3GB LRUKHES, SE14XRERZIR
Flim 1GB LRUKREE, SE7XREMRRIR

3.5 HFBEX AR LERIR

BRI controller/ResourceController.java (LEf£3%[0). service/ResourceManageService.java
(4h183Z%E)

ThAEEtRA :

N LEERRAFHTEE CHENAFERFLEETE, 2EERFZEEIRATCEARE, FHRAE

HERFISHE:
S PRl
BYMHRAKN 100MB
FTIERR PDF, PPTX, DOCX, PNG, JPG, MP4 (#1$7ifR50MB)
LB BT HNEHRZ EE207 X
FHEBCER SRFENEZ100GBEZMEERET (I S)
Wi R EE(E ST

SHFAXM (>10MB), EERRERS F LB (Multipart Upload) #l#l: - BFIREASHED EI75MBH
oh - B8TORBILEE, IBFRMER - AP R LETHE, RSHEESHD A ATEXMG - FLER
i, EFIREMNLENTEBNE EENSRIIR, RELERKD A

3.6 DRIFRIR

IR 4.  service/ResourceSearchService.java . config/ElasticsearchConfig.java
IhEEHRA -

REIRE T Elasticsearch LI BHENHFRFNER, IHKBEFENR. oEBHIHIE. HF (BX
1H/RE/ &) FRERED.

ElasticsearchZ3|i&it:
// BRZESIMappingEX

{

"mappings": {



"properties": {

"id": {"type": "keyword"},
"title": {"type": "text", "analyzer": "ik_max_word"},
"description":{"type": "text", "analyzer": "ik_max_word"},
"subject": {"type": "keyword"},
"grade": {"type": "integer"},

"publisher": {"type": "keyword"},
"resource_type": {"type": "keyword"},

"tags": {"type": "keyword"},
"school_id": {"type": "keyword"},
"download_count": {"type": "integer"},

"audit_status": {"type": "integer"},
"created_at": {"type": "date"}

RRERHFRE:

SEHEFED =
AxM1ES (BM25EE) x 0.5 +
#MESD (log(download_count+l) / log(max_downloads+1)) x 0.3 +
MEEES (1 / (1 + days_since_publish/365)) x 0.2

3.7 CONJINES R 1RIR

IR 4.  service/CdnService.java . config/CdnConfig.java
IhEEHR A

CDNZ & &R A SIS FETEOSSHRIZTIR X BT CONME IR, HREE S A0 F &8 88 A& IRR E SR BN

PR,
CDN¥iERER

SRRR (WEEERAFIER) &M, ERACDNTA, KEXHMOSSELERZRCONLET R, BR
Bt IAE AL A CONEDRIERAIIER -

fih & St
- 2FEHERE (school_id=NULL) E#@id/E B &t A Fi

- BEAFMEE (BTIRREXHZER)

= “?Fm,#\ (BELB. ST, L. X&)
- ¥ETR (BECR. RE. [H)

- EeER (BHEILR. RiE. 7dt)

- EPTR (BEOI. BR. REZ)

8 FIRIERFITIRIR

IR 4. controller/StatController.java . service/StatService.java



THEERRA :

FIHERIREN D T ERRAVERLIE, N TFECERMHEIESE, BHATHEN T BIPLFRRIZRL, A5
B SR )RR

STEERERN:

RETHE, RSIEFDR/EMICRE N\Katka, HEITHEERES N\ClickHouse, BRAITEALINE IR
T EAE N A 8] -

BAFRRETH
d
ResourceControllerix[EICDNZERZURL (<50ms)
L (B, TEE)
ZitEHE NKafka Topic "resource.download"
.
ClickHousellBE&EHLE S N\ resource_download_log&
i
ENESENRRETHE, FHFiresourcekfdownload_countFER

SITIRREE:
i85 HE =L
RIRIERHT BTHERR TRHOREL/ AFLEIE R R
FRIEMD RER ERTHRE/ERRIFE
DEERDHT RN/ ER/ Bkt ENLBRTHEASLL
ipflaF=Epagiy ZB/A/R THENBEBEE (FEE)

3.9 EHEaEIR

R Vue.jsETIRINE (src/views/resource/H & FHITIE X )
IhEEHR A :

EEEARHDNARTFAEEANIEZEARNWebN A, REFBEEBNEIIRIEINEE, ETVue.js 33,
BT REST API5 FiRRSRE,

FETEIRR:

(1) #R5IEDT (Resourcelist.vue)

BERREE [+ FERR] [HESA] [SHFER] |

[
|
}
| TS [BFEXRY] [#Rv] [ERv] [HRity] DRESv] HEER]|
|
I
|
|
[

' ' T T T T

# | BEiTE | B | R | 2R | RS | B |
| | | | | |
I



| 1| ASIR=ER |30 | =% | Ex  |Bi®k| as/mE |

| | tms—ex | | & | | | HEA/MRE |

| | | | | | | |
I | | | | | | 1
| 2 | sehEitids e | mE | By |gwk| sB/ER |

| | | | | | | |
[< £—T] (123 ...50] [F—7 >]  #it1000%%8

(2) BEIREZI (ResourceAudit.vue)

FTHIZFERIIR, IFHEFRKIRE, ARNAIELMEPDFERRNER.
(3) MPERIEIET (DotPatternManager.vue)

BEEREBIDOERSE, FEIDCERIE, EFEMEE, THERISMH,
(4) ZiitH ol (ResourceStatistics.vue)

RAZFRERSITNAIAMCESR, SERERHMT. EREE. IROTHES.

ENE RIFRESERSR

4.1 RFERES RN

[EimARSSERE -

SIB1: HEFIEITIE: IDK 17, MySQL 8.0, Elasticsearch 8.x. Redis
H3%2: EeBapplication.ym BUEEERE. 0SSiha&H. CONEE

HIE3: HUTEUREVIAMLMIZR: mysql < schema/init.sql

$184: BEISpring Boot[iF: java -jar writech-resource-platform.jar
WIBS5: ¥iAftElasticsearch®5|: POST /api/vl/admin/init-es-index
HIB6: SAWIADHEEIE: POST /api/vl/admin/import—categories

HIBT: BEAVIHAFIEER: python scripts/import_initial_resources.py

4.2 EERERSTREERF

EEGEHEER:

ihiE): https://admin.resource.writech.com
WS: BEAWKS (superadmin)
BiE: RSB (BXRERRHIENR)

EFMINEHADashboardf i ma

BASHRRTFAEEEHE |

B omEEE | BESHER: |
QA WERE | MORR: 12,500 SHAMHL: 25 |

[

|

| |

| Emsmze | |
|

|

|

© mpErg | BERe 3 ANBTH: 45,0007 |



| ul
K
L

ERgt |

AARE | RIIRFHHT (Tople)
1

4.3 AR LE 5 W&

EFFLERE (BER):

HIR1:
WIE2:
WIE3:

HIRA:
HI®5:
HIR6:
HIRT:
WIEG:

BN BREE - MEHRR
HEEESR (BPLEE / #HEELEZIPESES)
HERRTEE:

- BRE (E)

- BREE (Fh/dE/REF)

- ¥ (OEX/8EF/FREE)

- TR (—FER-NER)

- WhRAEARZA (AZRAR/ TREARE)

- XgamE (21, BTRER)

- ENER (EE)
FEZREX M (5ZIFPDF, PPTXEZ)
ER/XHLEERN (BRHEESR)
REBENEMEKE (PDFETIEE)
R
(BErREEABCLE) TEHESEZED, 2EFF

4.4 FPERREIRERRIFRTE

FF G PR R B BB AR A -

HIEL:
WIR2:
HI®3:

BN RIERERE - MBERES
BEEXBER (EEE LENFIERERIR)
HEEMSH:
ENRIAERS: [BATCH20260201] (BENX, ATIEH)
kMG (A4 v]
ENmI%sE: [3000] A
HRIENRIEIATIS: BanitE (BT RIFEASITEME)

HR4: RASTEOENRIEBIDTER (F)
SIEFBIDERE: 10000001 ~ 10030000 (£3000071)
HIRS: RIMER, RAEAFHALEMMES (FuithtE: ANSE, BURTFIIE)
HR6: EMHEEINESR (0% - ... - 100%)
BT EMSERE, THENRIPDFX M4 (RMELLENR)
REEEEERYRAE:
[
| SErEmEe [+ FBLERES]
|
[ T I T T
| #xe | XBEE | IoseE | #E | @ |
| | | | |
I | I | |
| B26001 | =FHK EMFH |1M-1.03M | TR | Ta/B8
| B26002 |
| |

MERFIRE |1.03M-1.1M| ERH75%| Z45...
| | ]

4.5 FIFRERES ERRIRAE




BUMEAPPRIGRM T HER:

RIERRZ: BABPURAPP - FRAL -~ Fhb/ §HEE

WRFE:

R0 |
g% [SEREXET 1 QR |
ke [ER: SERv] (28 EXv] B AZERY] |

[
|
|
|
| mzeR (#2310E5) |
II T T 1 T 1 |
|
|
|
|
|
L

| (285 | | [ZmRsE] | | [ZmRgE] |

=g ter | |ZE=£5TET | |ZEREX |

|0 (AERER) | |06 (AZR) | |#AKids | |

| F#: 1,250% | | F&: 980k | | F&: 650% | |

| [ &) | | [F#] | | (&) |

| 11 |1 | |
|

RIES:

ERFEBAXEE (0" =FREX")
ERER/FR/ Bk TREe3d— S HaiTeE
ELERIIRTPMRTIERE, BIARFAERR

RE" TR, APPEATHA T HRERHRIA
THTMRE, BRAUEESRFETERER

U~ W N P S

6 FRAITSIEERF

BREREZ: EEERe - ERA%IT - BRSO

SRR E:

RBEARKIT  WNEBE: [AAv] |

RETHE: 45,8208 ERFR: 236FF JERKAF: 1,890A |

[

|

|

[

|

} T 1
| Tmewsn Grgm) | o%sk (m) |
| [EExRE] | =05 45% / % 30% / B 25%

| | |
[

|  #HIIEETOP10 |
| 1. ZEREMFE (ABIR) - 1,2508 T8 |

| 2. ZEgEMPBEFtE - 980T |

|
|

SR RS HEHIR

REAR AHERE WABT5E

BRLEE-—EER"E

o YRR IR S S8 HERISE M Worker A7, FHIMABIEEIER



BENR AIEERE

CDONZE BT HASAE Al R

7R T S AEIRE403 -
R

RPEBERESFE Python4 B FE AR 35
Elasticsearchi& & 45 R RBEREIES|
CONZEBFEAEH (IHER) CDNZEERRIF

FRE SHRBRNINXZR

WIEFE

MECDNZHELE, EMEMRERBRURL

B Workeri# TR, EFHERWorker

PATRSIERMA, EMRSIMAERZBINER

TECDN#Z I & FahiRRRURLRIFT, Sl FEAPIfRA R
#

5.1 RIRBIRE IR XG4T R

THEER

3] 4R
b TR &R

IVAEEEES
FEN
A

WritechResourceApplication.java

CRHES
AR =)

controller/ResourceController.java
B0

gtz

. controller/StatController.java

HIRTT
BiEE
i

service/ResourceManageService. java

RIREH

service/ResourceAuditService. java
%RRSS

R
ERAR

5

service/DotPatternService. java

CDNAR

%

service/CdnService.java

ERR

%

service/ResourceSearchService.java

ZtRR

%

service/StatService. java

FEE L

Spring Bootz A

WritechResourceApplication ”
F%

ZRCRUD, L

ResourceController R
£, THEO
BRERASITE
StatController .
Pk
, ZRCRUDISS
ResourceManageService e
g
ResourceAuditService BHZIERERE
i REERBESEE
DotPatternService
(Javafll)
e ] CDNZERBURLAE
nService . T

Elasticsearchtt
RiIEOHE

ResourceSearchService

FHEIRES A

StatService
i



IhRER

3] 4R
" RN R
S model/Resource.java %
urce.java %
{RigER

5.2 #zihES iR

FEX L]

Resource, DotPattern, NN
JPASZIREE X
Category

WritechResourceApplication.java:

@SpringBootApplication
@EnableScheduling

public class WritechResourceApplication {

public static void main(String[] args) {
SpringApplication.run(WritechResourceApplication.class, args);

S

ResourceController.java #ib\5i%:

HTTP
FiE#

Bk
searchResources(SearchReq

GET
req)
getDownloadUrl(Long

GET
resourceId)
uploadResource(MultipartFile

POST
file, ResourceMetaReq req)
auditResource(Long id,

PUT

AuditReq req)
DotPatternService.java #Zi0VHi%:

BiEB
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updateGenerationProgress(Long id, int progress)

getDownloadUrl(Long patternId)
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‘mEIEER: 202628
RRAREERE: AR YIBASREERASIFE, REBNABER LR

fiRC RFEEETF % OINEEFH S

C.1AEH &M (CDN) hniEsRER

C.11 HiE9ES5 CDN L£7F5F K

// CdnCacheConfig.java
@Configuration
public class CdnCacheConfig {

VESS
* IRIBEREEEE CDN £7F TTL
*/
public static long getCacheTtlSeconds(ResourceType type) {
return switch (type) {
/] FWESEERR: ABRE, £F30K
case CALLIGRAPHY_IMAGE —> 30L * 24 x 3600;
// FIREIREIE (JSON): ABRE, BEFIXR
case CALLIGRAPHY_STROKE_DATA —> 7L * 24 * 3600;
/] BEO: ABRE, EF/XR
case TEACHING_VIDEO —> 7L x 24 x 3600;
// i#% PPT/PDF: TJREEHT, EEFLK
case COURSEWARE -> 1L * 24 x 3600;
/ FERSE PDF: MHURD, TEF
case STUDENT_REPORT —> @L;
/! ELAS: shiSHE, FEF
case ASSIGNMENT_CONTENT —> OL;
/] RGRE: BESDH
default —> 300L;
18

/%%
* 4Rt CDN Ph&fEss URL
* BALE SRR E A L B 15| B
*/
public String generateSignedUrl(String objectKey, String userId,
Duration validity) {
long expireAt = Instant.now().plus(validity).getEpochSecond();
// BEEZFREH: {objectKey\n{expireAt}\n{userId}
String stringToSign = objectKey + "\n" + expireAt + "\n" + userlId;
String signature = hmacSha256Base64(stringToSign, cdnSecretKey);

return String.format("%s/%s?expire=%d&uid=%s&sign=%s",
cdnBaselUrl, objectKey, expireAt, userId, signature);

C.1.2 ZRIFHELR

RBRTFERARADBEEFMRE, BIBAELRMERNEIR:
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[

| #EER (SSD, BAIMAR)
| 72fE: E3ORMIIAEIZIR
| CDN Efz@eE: > 95%
|
|

JBIEEEIR : < 50ms |

I
H-iBiE% (30RKiAE)
SBTFEMEE (HDD, FRENTRTERE) |
FE: 31~180KAAEHIEINEE |
CDN $ZENE (TEFRME TTL) |
IBIEEEIR: < 500ms |

|
B ER (180KRRIAIE)

V.
M 1

RIFMEE (FTE0E, (RAA) |
f7fif: 180 R ERTABIAID EHRIR |
BEEER: 285 (BT REAFN) |

EA: BEEIRG. hERE& |

C.2 FRRINEERSR

C.2.1 #5F/KENEIR

// WatermarkService.java
@Service
public class WatermarkService {

VESS
* RNE R SRR REFKED
* KENMEREE: FRID, THEE. AFID (B%RE)
*/
public byte[] addInvisibleWatermark(byte[] imageData,
WatermarkInfo info) {
BufferedImage image = ImageIO.read(new ByteArrayInputStream(imageData));

// BXKEMERRBA Z#HEIRFT

String watermarkText = String.format("%s|%d|%s",
info.getSchoolld(),
System.currentTimeMillis() / 1000,
DigestUtils.sha256Hex(info.getUserId()).substring(@, 8)

);

byte[] watermarkBits = watermarkText.getBytes(StandardCharsets.UTF_8);

// DCT H7KENERAN (12X DCT RENMIREBINML)
// KA LSB (RIETAMAI) BREA, MERMNTBRZITR
int bitIndex = 0;
for (int y = 0; y < image.getHeight() && bitIndex < watermarkBits.length x 8; y++) {
for (int x = 0; x < image.getWidth() && bitIndex < watermarkBits.length *x 8; x++) {
int pixel = image.getRGB(x, y);
int r = (pixel >> 16) & OxFF;
int bit = (watermarkBits[bitIndex / 8] >> (7 - bitIndex % 8)) & 1;
// BB BENRIEERL
r = (r & OxFE) | bit;
image.setRGB(x, y, (pixel & OxFFOOFFFF) | (r << 16));
bitIndex++;



ByteArrayOutputStream out = new ByteArrayOutputStream();
ImageIO.write(image, "PNG", out);
return out.toByteArray();

/*%

* IRENENFIKED (FBFRRAGHTR)

*/

public String extractWatermark(byte[] imageData, int watermarkLength) {
BufferedImage image = ImageIO.read(new ByteArrayInputStream(imageData));
byte[] watermarkBits = new byte[watermarkLength];

int bitIndex = 0;
for (int y = 0; y < image.getHeight() && bitIndex < watermarkLength x 8; y++) {
for (int x = 0; x < image.getWidth() && bitIndex < watermarkLength * 8; x++) {
int r = (image.getRGB(x, y) >> 16) & OxFF;
int bit = r & 1;
watermarkBits [bitIndex / 8] |= (bit << (7 - bitIndex % 8));
bitIndex++;

return new String(watermarkBits, StandardCharsets.UTF_8);

3 HFEREANBRE

C.3.1 BHINBEEHIZIRIE

// ContentAuditService.java
@Service
public class ContentAuditService {

@Autowired
private AliYunGreenService greenService; // REZRNETZE

@Autowired
private ResourceRepository resourceRepo;

V£
* FWRLEEEMMARNSEZ
*/
@Async("auditThreadPool")
public void auditResource(String resourceld) {
Resource resource = resourceRepo.findById(resourceld)
.0rElseThrow(() —> new ResourceNotFoundException(resourceld));

try {
AuditResult result = switch (resource.getType()) {
case IMAGE, CALLIGRAPHY_IMAGE —> auditImage(resource.getUrl());
case VIDEO, TEACHING_VIDEO -> auditVideo(resource.getUrl());
case TEXT, DOCUMENT —> auditText(resource.getTextContent());
default —> AuditResult.passed(); // EHtERELREZ
b8



if (result.isPassed()) {
resource.setStatus(ResourceStatus.PUBLISHED);
resource.setAuditPassedAt(LocalDateTime.now());

} else {
resource.setStatus(ResourceStatus.AUDIT_FAILED);
resource.setAuditFailReason(result.getFailReason());

// B fEEERRET
notificationService.sendAuditFailNotification(
resource.getUploaderId(),
resourceld,
result.getFailReason()

DB

resourceRepo.save(resource);

} catch (AuditServiceException e) {
log.error("HNBEZRSEE, resourceld={}", resourceld, e);
// B WRCAFALERZ
resource.setStatus(ResourceStatus.PENDING_MANUAL_AUDIT);
resourceRepo.save(resource);

private AuditResult auditImage(String imageUrl) {
// BRMEZERREZE (WNEMAS. RAUERE)
ImageAuditResponse response = greenService.imageAudit(imageUrt,
List.of("porn", "terrorism", "ad", "qrcode"));

for (ImageScanResult scan : response.getResults()) {
if ("block".equals(scan.getSuggestion())) {
return AuditResult.failed(scan.getlLabel() + ":" + scan.getRate());
¥
}

return AuditResult.passed();

C.4 BFHTEFERE
C.4.1 thETIEHTE

// ResourceRecommendService.java
@Service
public class ResourceRecommendService {

VESS
* ETMHEIDRNEIRES
* "SREFRABEMNRE Mt E XL R
*/
public List<Resource> recommendForTeacher(String teacherlId,
String subject,
int count) {
// HEL: REBRBITNERERRSE (RILI0XK)
List<ResourceUsage> targetUsage = usageRepo
.findByTeacherIdAndPeriod(teacherld,



LocalDate.now().minusDays(90), LocalDate.now());

Set<String> targetResourcelds = targetUsage.stream()
.map (ResourceUsage: :getResourceld)
.collect(Collectors.toSet());

// B2 HWEBEMERICRNHM (Jaccard 1EME)

List<String> similarTeachers = findSimilarTeachers(
teacherId, targetResourcelds, subject, 20

);

// B3 REVBOEINERE B mBUNRERNSR
Map<String, Integer> candidateScores = new HashMap<>();
for (String similarTeacherId : similarTeachers) {
List<ResourceUsage> usage = usageRepo
.findByTeacherIdAndPeriod(similarTeacherId,
LocalDate.now().minusDays(90), LocalDate.now());

for (ResourceUsage u : usage) {
if (!targetResourcelds.contains(u.getResourceId())) {
candidateScores.merge(u.getResourceId(), 1, Integer::sum);

// SR IREFESBHE, RE top-N HIR

return candidateScores.entrySet().stream()
.sorted(Map.Entry.<String, Integer>comparingByValue().reversed())
. limit(count)
.map(entry —> resourceRepo.findById(entry.getKey()).orElse(null))
.filter(Objects::nonNull)
.collect(Collectors.tolList());

/%x

* HERPNHMEIRESH Jaccard HEMHE

*/

private double jaccardSimilarity(Set<String> setA, Set<String> setB) {
Set<String> intersection = new HashSet<>(setA);
intersection.retainAll(setB);
Set<String> union = new HashSet<>(setA);
union.addAll(setB);
return union.isEmpty() ? 0.0 : (double) intersection.size() / union.size();

C.5 EXHZEI (Elasticsearch)

C.5.1 RRESIEBRE

// resources_index_mapping.json (Elasticsearch %35| Mapping)

{
"mappings": {
"properties": {
"resource_id": { "type": "keyword" },
"title": {

Iltypell: IlteXtII'
"analyzer": "ik_max_word",



"search_analyzer": "ik_smart",
"fields": {
"keyword": { "type": "keyword", "ignore_above": 256 }

}
Yo
"description": { "type": "text", "analyzer": "ik_max_word" },
"tags": { "type": "keyword" },
"subject": { "type": "keyword" },
"grade": { "type": "keyword" },
"resource_type": { "type": "keyword" },
"file_format": { "type": "keyword" },
"upload_time": { "type": "date" },
"download_count": { "type": "integer" },
"rating": { "type": "float" },
"is_official™: { "type": "boolean" },
"school_id": { "type": "keyword" },
"uploader_id": { "type": "keyword" }
}
+

"settings": {
"number_of_shards": 3,
"number_of_replicas": 1,
"analysis": {

"analyzer": {
"ik_with_pinyin": {

"type": "custom",
"tokenizer": "ik_max_word",
"filter": ["pinyin_filter"]
}
}
}
}

C.5.2 EXHREME

// ResourceSearchService.java
@Service
public class ResourceSearchService {

@Autowired
private RestHighLevelClient esClient;

public Page<Resource> search(ResourceSearchRequest request) {
BoolQueryBuilder queryBuilder = QueryBuilders.boolQuery();

// KEIEHEER (IREHER+HTE)
if (StringUtils.hasText(request.getKeyword())) {
queryBuilder.must(QueryBuilders.multiMatchQuery(request.getKeyword())

field("title", 3.0f) // FRENEX3
.field("tags", 2.0f) // WRENE=2

.field("description", 1.0f) // #iAMEx1
.type(MultiMatchQueryBuilder.Type.BEST_FIELDS)
.minimumShouldMatch("75%")

/7 TRFM (FEHEICED)
if (request.getSubject() !'= null) {
queryBuilder.filter(QueryBuilders.termQuery("subject", request.getSubject()));



if (request.getGrade() !'= null) {
queryBuilder.filter(QueryBuilders.termQuery('grade", request.getGrade()));
}
if (request.getResourceType() != null) {
queryBuilder.filter(QueryBuilders.termQuery("resource_type",
request.getResourceType()));

// HEF: BXE x THE x FoNGEEHRF
ScriptSortBuilder scoreSort = SortBuilders.scriptSort(
new Script("_score * Math.log(doc['download_count'].value + 1) " +
"x doc['rating'].value"),
ScriptSortBuilder.ScriptSortType.NUMBER
).order(SortOrder.DESC);

SearchRequest searchRequest = new SearchRequest('"resources");
searchRequest.source(new SearchSourceBuilder()
.query(queryBuilder)
.sort(scoreSort)
.from(request.getPage() * request.getPageSize())
.size(request.getPageSize())
.highlighter(new HighlightBuilder()
Lfield("title")
.field("description™)
.preTags("<em>").postTags("</em>"))
)i

SearchResponse response = esClient.search(searchRequest, RequestOptions.DEFAULT);
return parseSearchResponse(response);

BRD HIRTFREFMebs

D.1 HFHESATIR
EERAAERH ST IARES NNERERR:

# HESANBLITHE)
writech-resource-import \
——type calligraphy \
—-dir /data/calligraphy-templates/ \
——-grade-map grade_mapping.json \
—-subject chinese \
——school-id SCH0Q1 \
——dry-run # % dry-run %%, BIANGERLESHELSEAN

grade_mapping.json 5l :

"—FE Bt “grade_1_term_1",
"—FELT: “grade_1_term_2",
"THEL EM: “grade_2_term_1",



"=FLHEM": “"grade_3_term_1"

D.2 &EiRE&%IE(EIRA

BRIF X PR iR

LEER #Um R MU £ HEEEHENRAETEXRE
HZER FREFEER XA B AR AR T _EZRER
RORARFER FazE BERBFRMATEHRZRR
TRER FRBREER/TFRIZE RRAR ()RR A [E) A 58
HEBITAREE BREER ANEFHEEBITANR R/ FE R
REWFNE FazE BEARZREEETERATNE

D.3 BRFEE APl TEFR

#0 K& B’z EEA

BRER GET /api/vl/resources/search EXRRFR CHHTRAHF)
TEHR POST /api/vl/resources/upload EHEEEHE

SRERFZS& URL | POST /api/vl/resources/presign SRENEfE OSS MR URL
IRENERIFIE GET /api/vl/resources/{id} KRBT RFNTEER

AT S OET u/rz:\lpi/vl/ resources/{id}/download- SREVZSELY CDN 2% Fa s
Wl B2 IR POST /api/vl/resources/{id}/collect BERIBIMANT AL
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ABRE%Z (BE) PUT /api/admin/resources/{id}/audit %/ EER

SREXARAN IR & GET /api/admin/copyright/report FFEARPIS R EASITIRES



BHRE #OARZIHATE

E.1 Elasticsearch&3& &I

E.1.1 #REZES|MappingEX

PUT /writech_resources

{
"settings": {
"number_of_shards": 3,
"number_of_replicas": 1,
"analysis": {
"analyzer": {
"ik_max_word_analyzer": {
"type'": "custom",
"tokenizer": "ik_max_word",
"filter": ["lowercase", "synonym_filter"]
}l
"ik_smart_pinyin": {
"type'": "custom",
"tokenizer": "ik_smart",
"filter": ["lowercase", "pinyin_filter"]
¥
}I
"filter": {
"pinyin_filter": {
"type'": "pinyin",
"keep_full_pinyin": true,
""keep_original™: true,
"limit_first_letter_length": 16
}l
"synonym_filter": {
"type": "synonym",
"synonyms_path": "analysis/synonyms.txt"
}
¥
}
}I
"mappings": {
"properties": {
"resource_id": { "type": "keyword" },
"title": {
"type": "text",
"analyzer": "ik_max_word_analyzer",
"search_analyzer": "ik_smart_pinyin",
"fields": {
"keyword": { "type": "keyword" },
"suggest": { "type": "completion", "analyzer": "ik_smart_pinyin" }
}
}I
"content": { "type": "text", "analyzer": "ik_max_word_analyzer", "index_options":
"offsets" },
"subject": { "type": "keyword" },
"grade": { "type": "keyword" },
"resource_type": { "type": "keyword" },
"tags": { "type": "keyword" },
"download_count": { "type": "long" },
"rating": { "type": "float" },
"is_public": { "type": "boolean" },



"created_at": { "type": "date" }
¥

El2 ZFERENEE

# search/resource_searcher.py
from elasticsearch import Elasticsearch
from typing import Optional

class ResourceSearcher:
INDEX = "writech_resources"

def __init_ (self, es: Elasticsearch):
self.es = es

def search(self, keyword: str, subject: Optionall[str] = None,
grade: Optionallstr] = None, page: int = 1, size: int = 20) —> dict:

query = {
"bool": {
"must": [{
"multi_match": {
""query": keyword,
"fields": ["titlen5", "description”~2", "content~1", '"tags~3"],
"type'": "best_fields",
"operator": "and",
"fuzziness": "AUTO"
}
H,
"filter": []
¥
}
if subject:
query["bool"] ["filter"].append({"term": {"subject": subject}})
if grade:

query["bool"] ["filter"].append({"term": {"grade": grade}})

return self.es.search(
index=self.INDEX,

body={
"query": query,
"sort": ["_score", {"download_count": "desc"}I,

"highlight": {
"pre_tags": ["<em>"], "post_tags": ["</em>"1,
"fields": {
"title": {"number_of_fragments": 0},
"content": {"fragment_size": 150, "number_of_fragments": 3}

}I

"from": (page - 1) * size,

"size": size,

"aggs": {
"by_subject": {"terms": {"field": "subject", "size": 10}},
"by_type": {"terms": {"field": "resource_type", "size": 10}}

def suggest(self, prefix: str, size: int = 8):

R



resp = self.es.search(index=self.INDEX, body={
"_source": False,
"suggest": {
"title_suggest": {
"prefix": prefix,
"completion": {"field": "title.suggest", "size": size}

1)

return [o["text"] for o in resp["suggest"]["title_suggest"][0] ["options"]]

E.2 hRETiEHFLI

# recommendation/collaborative_filter.py

import numpy as np

from scipy.sparse import csr_matrix

from sklearn.metrics.pairwise import cosine_similarity
from typing import List, Tuple

class ItemCFRecommender:
"R TR R EEE

def fit(self, interactions: List[Tuplelstr, str, floatl]):
"SRR (RF, BR, XEHME) "M
users = sorted(set(i[@] for i in interactions))
items = sorted(set(i[1] for i in interactions))
self.user_idx = {u: i for i, u in enumerate(users)}
self.item_ids = items
self.item_idx = {r: i for i, r in enumerate(items)}

rows = [self.user_idx[u] for u, _, _ in interactions]

cols = [self.item_idx[r] for _, r, _ in interactions]

data = [s for _, _, s in interactions]

self.matrix = csr_matrix((data, (rows, cols)),
shape=(len(users), len(items)))

# TEY@BLE

self.similarity = cosine_similarity(self.matrix.T, dense_output=False)

def recommend(self, user_id: str, top_k: int = 20,
exclude_seen: bool = True) —> List[Tuplelstr, floatl]:
"R #ESR, RE(resource_id, score)Zlx"""
if user_id not in self.user_idx:
return [1 # RBoh: ENREFAIHEE

uid = self.user_idx[user_id]
user_vec = self.matrix[uid].toarray()[0]
seen = set(np.where(user_vec > 0)[0])

# IRCKINTEEED

scores = np.zeros(len(self.item_ids))

for item_idx in seen:
sim_row = self.similarity[item_idx].toarray()[0]
scores += user_vec[item_idx] * sim_row

if exclude_seen:
scores[list(seen)] = 0

top_indices = np.argsort(scores) [::-1] [:top_kI
return [(self.item_ids[i], float(scores[il))
for i in top_indices if scores[i] > 0]



E.3 CDNBhiZsEREE

# cdn/sign_url.py
import hashlib, time, hmac

def sign_cdn_url(url: str, secret: str, expire_seconds: int = 3600) —> str:
4 R CDNBR & %% B URL
#3: {url}?token={md5(secret+expire+path)}&t={expire}
expire_ts = int(time.time()) + expire_seconds
from urllib.parse import urlparse
path = urlparse(url).path
raw = f"{secret}{expire_ts}{path}"
token = hashlib.md5(raw.encode()).hexdigest()
separator = "&" if "?" in url else "?"
return f"{url}{separator}token={token}&t={expire_ts}"

def verify_cdn_url(url: str, token: str, expire_ts: int, secret: str) —> bool:
"HNEHIFCONZE ZURL (W)
if int(time.time()) > expire_ts:
return False # BiJHA
from urllib.parse import urlparse
path = urlparse(url).path
expected = hashlib.md5(f"{secret}{expire_ts}{path}".encode()).hexdigest()
return hmac.compare_digest(token, expected) # {FRESNBELLR, FFLENFERE

E.4 EIE/KEDERA

# security/watermark.py
import numpy as np
from PIL import Image
import struct

class LSBWatermark:
"L SBREERIIMFKE] (HARRS) "

@staticmethod

def embed(img_array: np.ndarray, user_id: str) —-> np.ndarray:
"R E A AIREELSBRER A B ID "
watermark_bytes = user_id.encode('utf-8')[:16] # HZ16Fh
header = struct.pack('>H', len(watermark_bytes)) # 2FTKEL
payload = header + watermark_bytes
bits = ''.join(f'{b:08b}' for b in payload)

result = img_array.copy()
flat_r = result[:, :, 0].flatten()
for i, bit in enumerate(bits):
if i >= len(flat_r): break
flat_r[i] = (flat_r[i] & OxFE) | int(bit)
result[:, :, 0] = flat_r.reshape(result[:, :, 0].shape)
return result

@staticmethod
def extract(img_array: np.ndarray) —-> str:
"B A LSBARIREXKED (FAFID) MMt
flat_r = img_array[:, :, @].flatten()
# o1l (2FTk) FREKE
length_bits = ''.join(str(flat_r[i] & 1) for i in range(16))



length = int(length_bits, 2)
if length > 16: return ""

payload_bits = ''.join(str(flat_r[i] & 1) for i in range(16, 16 + length * 8))
payload_bytes = bytes(int(payload_bits[i:i+8], 2)
for i in range(@, len(payload_bits), 8))
try:
return payload_bytes.decode('utf-8")
except UnicodeDecodeError:
return ""

E.5 [%HEfEHR

b &

Elasticsearch## ZP99JER < 80ms

CONX {4 T & TEE > 20MB/s (EMR)
IKENBRNRE () < 50ms

B I T N R B 8] < 30ms (FitHEER)
HREERSS 500 #z/ 7

NB EAZ LR < 2B/ ER

AXEHRRITRYNE A SRR EAE, (KB FEAEEXEICES],

Bt RE #hFEFRARHE

E.1 B LE5 L ERKE

E.11 B X4 IBES

// ResourceProcessingPipeline.java
@Service
public class ResourceProcessingPipeline {

@Autowired
private RocketMQTemplate mgTemplate;

@Autowired
private MinioClient minioClient;

@Autowired
private AiModerationService moderationService;

VESS

* BREEEMRSFSEIERKE:

x EfE - MEAM - AEEKR - B%% - ONFER
*/



public void triggerProcessing(String resourceld, String bucketPath) {

ProcessingTask task = ProcessingTask.builder()
.resourceld(resourceld)
.bucketPath(bucketPath)

.steps(List.of(
ProcessingStep.VIRUS_SCAN,
ProcessingStep.CONTENT_MODERATION,
ProcessingStep. FORMAT_CONVERSION,
ProcessingStep.CDN_WARMUP

))

Lbuild();

mgqTemplate.syncSend("resource-processing-topic", task);

@RocketMQMessagelListener(
topic = "resource-processing-topic",
consumerGroup = "resource-processor"
)
@Component

class ProcessingConsumer implements RocketMQListener<ProcessingTask> {

@Override
public void onMessage(ProcessingTask task) {
try {
executeStep(task, ProcessingStep.VIRUS_SCAN,
() —> virusScan(task.getBucketPath()));

executeStep(task, ProcessingStep.CONTENT_MODERATION,

() —> moderationService.checkContent(task.getResourceId()));

executeStep(task, ProcessingStep.FORMAT_CONVERSION,

() —> convertFormat(task.getResourceld(), task.getBucketPath()));

executeStep(task, ProcessingStep.CDN_WARMUP,
() —> cdnService.warmup(task.getResourceId()));

resourceRepo.updateStatus(task.getResourcelId(),
ResourceStatus.PUBLISHED) ;

} catch (ProcessingException e) {
resourceRepo.updateStatus(task.getResourceld(),
ResourceStatus.FAILED);
log.error("&EiRAMELM: {}", task.getResourceId(), e);

private void executeStep(ProcessingTask task,
ProcessingStep step,
Runnable action) {
log.info("HyTH58 {}: {}", step, task.getResourceld());

resourceRepo.updateProcessingStep(task.getResourceId(), step);

action.run();

E.2 hRIRERIF SIKEN RS

E.2.1 R 7KENEAN



// VisibleWatermarkService.java
import java.awt.x;

import java.awt.image.BufferedImage;
import javax.imageio.ImagelIO;

@Service
public class VisibleWatermarkService {

/%%
* EE R EEMFBEAXFKED
*/
public BufferedImage addTextWatermark(BufferedImage source,
String watermarkText) {
int width = source.getWidth();
int height = source.getHeight();

BufferedImage watermarked = new BufferedImage(
width, height, BufferedImage.TYPE_INT_ARGB);

Graphics2D g2d = watermarked.createGraphics();
g2d.setRenderingHint (RenderingHints.KEY_ANTIALIASING,

RenderingHints.VALUE_ANTIALIAS_ON);
g2d.drawImage(source, @, @, null);

// IKENHER

Font font = new Font("{%X#2E", Font.BOLD, Math.max(24, width / 30));
g2d.setFont(font);

g2d.setColor(new Color(128, 128, 128, 80)); // IREG¥iEHA

// RAFHKED

g2d.rotate(Math.toRadians(-30), width / 2.0, height / 2.0);
FontMetrics fm = g2d.getFontMetrics();

int textWidth = fm.stringWidth(watermarkText);

int textHeight = fm.getHeight();

for (int y = -height; y < height % 2; y += textHeight x 4) {
for (int x = -width; x < width % 2; x += textWidth x 2) {
g2d.drawString(watermarkText, X, y);

g2d.dispose();
return watermarked;

}

/%x
* TEPDFXAYTIEZ AN7KED
*/

public void addPdfWatermark(InputStream pdfIn, OutputStream pdfOut,
String watermarkText) throws Exception {
PdfReader reader = new PdfReader(pdfIn);
PdfStamper stamper = new PdfStamper(reader, pdfOut);

BaseFont baseFont = BaseFont.createFont(
"STSong-Light", "UniGB-UCS2-H", BaseFont.NOT_EMBEDDED);

int numPages = reader.getNumberOfPages();

for (int i = 1; i <= numPages; i++) {
PdfContentByte canvas = stamper.getUnderContent(i);
Rectangle pageSize = reader.getPageSize(i);

canvas.saveState();



canvas.setGState(new PdfGState());
canvas.setFontAndSize(baseFont, 36);
canvas.setColorFill(new BaseColor(192, 192, 192, 60));

canvas.beginText();
canvas.showTextAligned(Element.ALIGN_CENTER,
watermarkText,
pageSize.getWidth() / 2,
pageSize.getHeight() / 2,
45);
canvas.endText();
canvas.restoreState();

stamper.close();
reader.close();

E.3 #RRS| 4P

E.3.1 ElasticsearchZ 5| EF RIS

// ResourceSearchIndexer.java
@Service
public class ResourceSearchIndexer {

private static final String INDEX_NAME = "writech_resources";

@Autowired
private ElasticsearchClient esClient;

@Async
public void indexResource(Resource resource) {
try {

ResourceDocument doc = ResourceDocument.builder()
.id(resource.getId())
.title(resource.getTitle())
.description(resource.getDescription())
.subject(resource.getSubject())
.grade(resource.getGrade())
.tags(resource.getTags())
.contentText(extractText(resource)) // EEEX
.uploadTime(resource.getCreatedAt())
.downloadCount(resource.getDownloadCount())
.rating(resource.getAverageRating())
Lbuild();

IndexRequest<ResourceDocument> request = IndexRequest.of(r —> r
. index (INDEX_NAME)
.id(doc.getId())
.document(doc));

esClient.index(request);
log.debug("Indexed resource: {}", resource.getId());

} catch (IOException e) {
log.error("ESZ3|E#HLM: {}", resource.getId(), e);



private String extractText(Resource resource) {

// REFZREERNEXAS

return switch (resource.getType()) {
case PDF —> pdfTextExtractor.extract(resource.getBucketPath());
case WORD —> wordTextExtractor.extract(resource.getBucketPath());
case PPT —> pptTextExtractor.extract(resource.getBucketPath());
default —> resource.getDescription();

18

VESS
* EXEREO
*/
public SearchResult search(SearchQuery query) throws IOException {
SearchRequest request = SearchRequest.of(s —> s
. index (INDEX_NAME)
.query(gq —> q
.bool(b —> b
.must(m —> m
.multiMatch(mm —> mm
.query(query.getKeyword())
.fields("title~3", "description”2", "contentText", "tags”™2")
.type(TextQueryType.BestFields)

)
filter(f — f
.term(t —> t.field("grade").value(query.getGrade()))
)
filter(f —> f
.term(t —> t.field("subject").value(query.getSubject()))

)

.highlight(h —> h
.fields("title", hf —> hf)
.fields("description", hf —> hf)
.preTags("<em>")
.postTags("</em>")

)

.from(query.getPage() * query.getPageSize())

.size(query.getPageSize())

);

SearchResponse<ResourceDocument> response = esClient.search(
request, ResourceDocument.class);

return buildSearchResult(response);

B RF #bFEFRARHE

F1 ZRIEFEEE

F1.1 ETASHEIE



// ContentBasedRecommender.java
@Service
public class ContentBasedRecommender {

@Autowired
private ElasticsearchClient esClient;

/%%
* ETAPSENRNER, BEFEURS
*/

public List<Resource> recommend(String userId, int limit) {
// 1. BB RIENEHNSTEIR
List<Resource> recentViewed = viewHistoryRepo
.findRecentByUserId(userId, 5);

if (recentViewed.isEmpty()) {
return getPopularResources(limit);

// 2. MWERPXBER (BTHREME)

Map<String, Long> tagFrequency = recentViewed.stream()
.flatMap(r —> r.getTags().stream())
.collect(Collectors.groupingBy(Function.identity(), Collectors.counting()));

// BURERRSHISTIRE

List<String> topTags = tagFrequency.entrySet().stream()
.sorted(Map.Entry.<String, Long>comparingByValue().reversed())
L limit(5)
.map(Map.Entry::getKey)
.collect(Collectors.toList());

// 3. EFIREHTESHLER
Set<String> excludelds = recentViewed.stream()
.map(Resource::getId).collect(Collectors.toSet());

return searchByTags(topTags, excludeIds, limit);

private List<Resource> searchByTags(List<String> tags,
Set<String> excludelds,
int limit) throws IOException {
SearchRequest req = SearchRequest.of(s —> s
.index("writech_resources")
.query(q —> q
.bool(b —> {
// WELE (EEinEdaENE)
for (String tag : tags) {
b.should(sh —> sh.term(t —> t.field("tags").value(tag)));
}
b.minimumShouldMatch("1");
// HERERREER
excludeIds.forEach(id —>
b.mustNot(mn -> mn.ids(i —> i.values(id))));
return b;
1)
)
.size(limit)

ki

SearchResponse<ResourceDocument> resp = esClient.search(req, ResourceDocument.class);
return resp.hits().hits().stream()
.map(hit —> resourceRepo.findById(hit.id()))



.filter(Optional::isPresent)
.map(Optional::get)
.collect(Collectors.toList());

F.2 @iF T84T

// DownloadCountService.java
@Service
public class DownloadCountService {

@Autowired
private RedisTemplate<String, Long> redisTemplate;

private static final String DOWNLOAD_COUNT_KEY = "resource:downloads:";
private static final String BATCH_SYNC_SET = "resource:sync:pending";

/%%
* IBETE (5%55Redis, TEHIRSRIEUERE)
*/

public void recordDownload(String resourceld, String userId) {
String key = DOWNLOAD_COUNT_KEY + resourceld;
redisTemplate.opsForValue().increment(key);

// FRECRERS
redisTemplate.opsForSet().add(BATCH_SYNC_SET, resourceld);

// CRAFPTERE (BTFEEST

String userKey = "resource:downloaded:" + userId;
redisTemplate.opsForSet().add(userKey, resourceld);
redisTemplate.expire(userKey, 30, TimeUnit.DAYS);

public long getDownloadCount(String resourceld) {
Long count = redisTemplate.opsForValue().get(DOWNLOAD_COUNT_KEY + resourceld);
if (count != null) return count;
// Redis@EfFRaH, BHIERE
return resourceRepo.getDownloadCount(resourceld);

}

/%%

* TEHRERedisFENTHEIS RIEIERE (859
*/

@Scheduled(fixedDelay = 5 * 60 * 1000)

public void syncCountsToDatabase() {
Set<String> pendingIds = redisTemplate.opsForSet().members(BATCH_SYNC_SET);
if (pendingIds == null || pendingIds.isEmpty()) return;

pendingIds.forEach(resourceld —> {
Long count = redisTemplate.opsForValue().get(DOWNLOAD_COUNT_KEY + resourceld);
if (count != null) {
resourceRepo.updateDownloadCount(resourceld, count);
redisTemplate.opsForSet().remove(BATCH_SYNC_SET, resourceld);

1)

log.debug ("EH TEHITE, H£{ITER", pendingIlds.size());



F.3 RRDRER

// CategoryTreeService.java

@Service

@CacheEvict(value = "categoryTree", allEntries = true)
public class CategoryTreeService {

@Cacheable("categoryTree")
public List<CategoryNode> getCategoryTree() {
List<Category> allCategories = categoryRepo.findAll();

// RN
Map<String, CategoryNode> nodeMap = allCategories.stream()
.collect(Collectors.toMap(Category::getld,
¢ —> new CategoryNode(c.getId(), c.getName(), c.getParentId())));

List<CategoryNode> roots = new ArrayList<>();

for (CategoryNode node : nodeMap.values()) {
if (node.getParentId() == null) {
roots.add(node);
} else {
CategoryNode parent = nodeMap.get(node.getParentId());
if (parent != null) {
parent.addChild(node);

/] BESHF
sortTree(roots);
return roots;

private void sortTree(List<CategoryNode> nodes) {
nodes.sort(Comparator.comparingInt(CategoryNode: :getSortOrder));
nodes.forEach(n —> sortTree(n.getChildren()));

public long countResourcesByCategory(String categoryId) {
// BEFHLENTRHE
List<String> categoryIds = getAllDescendantIds(categoryId);
categoryIds.add(categoryId);
return resourceRepo.countByCategoryIdIn(categoryIds);

private List<String> getAllDescendantIds(String categoryId) {
List<String> ids = new ArraylList<>();
Queue<String> queue = new LinkedList<>();
queue.offer(categoryId);

while (!queue.isEmpty()) {
String id = queue.poll();
List<Category> children = categoryRepo.findByParentId(id);
children.forEach(c —> {
ids.add(c.getId());
queue.offer(c.getId());
});
}

return ids;
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G.1 HIREZILFR

// ResourceReviewWorkflow.java
@Service
public class ResourceReviewWorkflow {

public enum ReviewState {

PENDING_AUTO, // EFEMEZ
AUTO_PASS, // BEhEZEE
AUTO_REJECT, // BEEZIES (FMAT)
PENDING_MANUAL, // HEFALHE® (BEIEIZA%R)
MANUAL_PASS, // ANLE#@id
MANUAL_REJECT // ANLHEZIEL

}

@Autowired

private ContentModerationService moderationService;

@Autowired
private ReviewQueueService reviewQueue;

public void startReview(String resourceld) {
Resource resource = resourceRepo.findById(resourceld)
.0rElseThrow(() -> new ResourceNotFoundException(resourceld));

resourceRepo.updateReviewState(resourceld, ReviewState.PENDING_AUTO);

// BEHATALEZ
CompletableFuture. runAsync(() —-> {
ModerationResult result = moderationService.check(resource);

if (result.isClean()) {
resourceRepo.updateReviewState(resourceld, ReviewState.AUTO_PASS);
resourceRepo.updateStatus(resourceld, ResourceStatus.PUBLISHED);
notifyUploader(resource.getUploaderId(), "&E#i@d, ®HREBLL");

} else if (result.isSuspicious()) {
resourceRepo.updateReviewState(resourceld, ReviewState.PENDING_MANUAL);
reviewQueue.enqueue(resourceld, result.getReason());

} else {
resourceRepo.updateReviewState(resourceld, ReviewState.AUTO_REJECT);
resourceRepo.updateStatus(resourceld, ResourceStatus.REJECTED);
notifyUploader(resource.getUploaderId(),
"EAZAREIE: " + result.getRejectionReason());

LDe
public void manualReview(String resourceld, String reviewerld,

boolean approved, String comment) {
ReviewState newState = approved ? ReviewState.MANUAL_PASS : ReviewState.MANUAL_REJECT;



ResourceStatus newStatus = approved ? ResourceStatus.PUBLISHED : ResourceStatus.REJECTED;

resourceRepo.updateReviewState(resourceld, newState);
resourceRepo.updateStatus(resourceld, newStatus);

// ExREZBAE

reviewlLogRepo.save(ReviewlLog.builder()
.resourceld(resourceld)
.reviewerId(reviewerId)
.decision(approved ? "PASS" : "REJECT")
.comment (comment)
.reviewedAt(Instant.now())
Lbuild());

// @M LfEE
Resource resource = resourceRepo.findById(resourceld).get();
notifyUploader(resource.getUploaderId(),

approved ? "H®REIZEY, EX®" : "HERERZKEL: " + comment);

G.2 HRIRINEREE

// CopyrightService.java
@Service
public class CopyrightService {

public void registerCopyright(String resourceld, CopyrightInfo info) {
// BIEMRAE B
validateCopyright(info);

// ERRGER RS

String certNo = generateCertNumber(resourceld);
info.setCertificateNumber(certNo);
info.setRegistrationDate(LocalDate.now());

copyrightRepo.save(CopyrightRecord.builder()
.resourceld(resourceId)
.info(info)
.createdAt(Instant.now())
Lbuild());

// TERFEXHHRERNAA T IKED
watermarkService.embedInvisibleWatermark(resourceld, certNo);

public boolean verifyCopyright(String resourceld, String certNo) {
return copyrightRepo.findByResourceIdAndCertNo(resourceld, certNo).isPresent();

private String generateCertNumber(String resourceld) {
String hash = DigestUtils.sha256Hex(
resourceld + Instant.now().toEpochMilli());
return "WRC-" + hash.substring(@, 8).toUpperCase();

private void validateCopyright(CopyrightInfo info) {
if (info.getAuthor() == null || info.getAuthor().isBlank()) {
throw new IllegalArgumentException("ARIXFEETRBERNZT");



if (info.getLicenseType() == null) {
throw new IllegalArgumentException("AFIEEDBINER");

}
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