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E1E “RIERNS MIBER ., IBLEATTERT. WLERERAZRICR . MNEXERANTA". FINE—ILZE
I .

211 —RiIEKRE S E
FF#TFF For You
I
v
home-mixer/server.rs
I
\%
ForYouCandidatePipeline
|-- ScoredPostsSource -> ScoredPostsServer
I |
| \%
| PhoenixCandidatePipeline
| | -- ThunderSource
| | -- PhoenixSource / PhoenixTopicsSource / PhoenixMOESource
| | -- TweetMixerSource / CachedPostsSource

| -- AdsSource
| -- WhoToFollowSource
| -- PromptsSource
| -- PushToHomeSource
v
BlenderSelector
I
v

Feed response

XEEMRMPTER. WE PhoenixCandidatePipeline F E =L “EH oM FIRIE", I E
ForYouCandidatePipeline IBIGF. [ 5. KTHE. BTEF feed item JEGER, FHERE feed,

BES: FEIE Phoenix ZRIFEIMMERSE

Phoenix ZREAMH; EFRAFLEFRIER. LK. &7, IRM. T2, BENXR, RiE
RE, BELTEERE LEFATAE. ITAZE. BTAEERATHRIIR.

21.2 K8BBAO
HEIEERN README B421%88 For You Z&#iH Home Mixer, Thunder, Phoenix, Candidate Pipeline
AR, APEXTLPANOERE:

A0 EERE )R-
candidate- BRIMKEBFEE XM ER? MRLEMERFF1T? LM IR

pipeline/candidate_pipeline.rs

16



home-mixer/candidate_pipeline/ For You RUMLFIRIESLFRECE T MILE hydrator. source.

hoenix_candidate_pipeline.rs
P - -Pp filter. scorer?

home-mixer/candidate_pipeline/ B feed BT IEF, RN TN SS item?
for_you_candidate_pipeline.rs

phoenix/recsys_retrieval model.py  ZEUEEYERHER P AR BIR— 1 BB=E?

phoenix/recsys_model.py HERERZIRIARLE S N ? B E Z M T R R9Fm?

thunder/posts/post_store.rs TR IS FAEMRTFERFEME, # in-network B[E{E
Fa?

grox/engine.py AR ERIESNEI SIS AENRIT?

2.1.3 EFRFEM LT IR
MFIRAEN, SEZEMERERILSHE . HTRHORE, AHAXDAEEE:

Query BU&E: MARIER. HRIAFAEX, B9 user id, IP, XFFIR. EHTHRET]. ELEHL
HHAA.

Candidate ¥{#E: MEMEENBHE X, fIG post id, fEE. XA, Hik, BES. K. 28
E3=PSEATEN

Model #i\: HEIELERIBENIZAI5KE. hash, embedding. action &%, product surface,
Decision #iE: &EFTH2ZfE, WSERTIIE. HF. BH. A RMFIBTROLIE.

Side-effect #E: I v EEES HENEIRE, FIUREAK. &7, 5it. Kafka S,
RAEBIESEREETRELI, MRIZ— TR, STHETE EELIRMELE, EREESIRR

Z,

2.1.4 AT LMBE S X AZMER
— /BB HE demo ATRERA:

candidates = retrieve(user)
scores = model(user, candidates)
return top_k(candidates, scores)

BEXRGAERLE, FAA=R.
£—, RERRSZ, XENE, E/EXBLE., £FEE. &F. [ STNEERATHAREE L.
$, WERRE. BEHTHINBEROIHT, SUNXERER/LTTEEERSBEREE.
£=, KMEES, T hydrator SHEIERAMES, RALEFTERER, MARILEND feed T2,
candidate-pipeline EXMARXE: EHEFIHRNENBR MEFK, LRAWSREEAN,

2.2 FIREE%. FIMARNER

X—NENEATEEN—ERIMAITHZEI T, RATRE#E, BAEE—1SMCEFE

1 checklist,

2.21 tRAIRLE
x FR ST

17



1 InB i E BETRYE candidate-pipeline. home-mixer. phoenix.
thunder. grox ZBEARE.,

2 K& ER BEREBER execute BIMERINF .

3 H1T5IN7 BERRTE N1 source/hydrator ®F1T, filter/scorer
B .

4 Phoenix Retrieval BEEE user tower, candidate tower. dot product
ME,

5 Phoenix Ranking BERZTE RecsysBatch, candidate isolation, Z{T RN
o

6 ARSS LA AERRTE Thunder, Grox. side effects Nt ARZE“&
BURT BRIk,

7 imElinE & MR feed RIIREIER, TEIHF—BEIIEM.

2.2.2 (KI3E3% checklist
EEA—PAGN, ZXPDINFEEIS:

o AHRZE(4? BT source. hydrator. filter. scorer. selector F& side effect?

o MINERIZMHA? RiE query, TEE1E candidates?

o MHBEIME? & query. EF candidate, iR[E| removed. BIMEBRLE?

s EEE async? MR async, FFMEIERRS. EFhE. Kafka, RPC, BREAES?
o KMBTRAMTA? REIZ=. BIME. $iR, T2HkE?

s EXAPHINEIIEMTA? BX. T2, R, M. RE. B, W2

223 WEEENER

Candidate: fRIZAE. #AHIFR], EREARER NNR, TMERELEET.
Query Hydrator: #M$AURIER ETXHAMN, FIMMABFRHE. XiFFIR. BKdlx.
Candidate Hydrator: #*MSRERBEEMIAM, BIU core data, fEEHHL, #RK 1IBS . REME.
Source: FPAE(RIRAIAM, — 1 source AIRER B LN ATZE. MEBE. &7, SRGHEMARS.
Filter: RIBR A ESRRIENEM . TEARRLE, LEFEEE. FiR. AIRM. ITHRIFEE. EEXE.
Scorer: LRRIES A D HEHFESHAN, KEFRMMNASE A AZ scorer,
Selector: MO EMRIAEEZFRLIREN—1L, FJEESHF. &l SEAR SR,
Side effect: TEENZHRNREINS, EEE5HE. 7. ST SLRIIEIRIE,
Retrieval: B[O, BiR@MAMRIRIZFIRES H—HEFTBEEXAIAR .
Ranking: HfF. BinEXBEIEHR/IVEIEEMEBANFTUNIHERE,
Embedding: E£ERNRIATHRTAME, IHERETEENENHTHEMKEZE.
Candidate isolation: HE[% transformer F{RIZREEEAE attention, REEBERF. (HELMBES,
Backfill / degradation: - MKXHIKIMES, RETF. BRIMET RIS RERALELARSS, BRETIBERKK,
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2.2.4 =K E

1. %8 PhoenixCandidatePipeline E—5KESLAME, # query hydrator, source. hydrator, filter,
scorer, side effect ZEBFIER, HAniCHLERIBETARIFMEBARSS .

2. B— I a/MRIERKEHAIE, RSLEIMEAD source, A filter. —4> scorer. —1> selector, FI%{
ARIRIEREN.

3. X Phoenix HiF@mEM—RFE ., BRIKEIRIE favorite=0.2, reply=0.03. not_interested=0.01, %5
E=TIE, BHEIIND, HBEARBRATLAZEH#ANLR.

2.2.5 $ET SARBRIFME

XARBFRICIEIL “BEIEIEN B "ML, FLEEn] ARG

s BENMHHiE: 8FHIE—1E source. filter, hydrator. scorer,

o SLIOZZR: feature switch, decider. SEINE. A/B £,

o TINLMIE: tracing span. stats receiver, TERK, ERDHE,

o FUEMIA: BXEE. BP1TH. IGHER. EEE.

o ZSHBSEES: {FF phoenix/run_pipeline.py #i—)X retrieval —> ranking demo,

HER: HIENEENE

TEREBLAMBEHR, MEEZIEE—TIAML, HIMTEAERKEM—R. R AEUE.
KBS 4. BHFIRITEERSIRIEATE.

19



3 Candidate Pipeline: i&XKETFHIMERIBDR

PEWEZE, TEENERE, XBENESARRE Rust 5%, BARENESXETF, ME—XEEFE
KA AR R H1T . Bl . BTN . PIFEERAORN ER . FBfRIX—E, JSEFTA source. hydrator, filter,
scorer HRBMUE.

31 RSHEFNS HRIVEE

X—NARIEFHREIRTA, MEBBERNMTARXINIE FEER R AR EGER" KL FIFKSK
MAPITARS. HRE. tEFoiERSS. KBRS . Kafka, Redis. FIMI4ARSFINE RS, FTIB
ZILWERR, FTREREREA, ME—KRSKEIE.

311 —RIMNEBRERMNAGSE

EFITEXT, FTERIEEIEMIEELN SRS

let response = client.get_in_network_posts(request).await?;

EEREVEATIRREM:

o IERRGIE? BARHRE. ENRS. BNERS, E2ENRBERS?

s RNEEZX? BigAiEi. Fil. fallback?

o KRMASTHRIERMIZKN, EEHTIXTEREEE?

o RENEBIEREFE? BSFaENE. THA. B RK?

o XNEFFELMEERMIBIITIE?

HERAGNEREMETXE., — M AFRIF feed, BRSSIRFIRERMNTAR) LT TIMEKEL, E1STE AT
gElg. =, KW, REIBEIE. MIFAINAEREY RPC ERE, SEXAMEEEE,

3.1.2 BITEFEHFMHITES

TEBITERS:

let a = call_a().awalt;
let b = call_b().awatlt;
let ¢ = call_c().awalt;

WMERENAM 50ms, SFERIEL 150ms, BEHITEHRS:

let futures = vec![call_a(), call_b(), call_c()]I;

let results = join_all(futures).await;

MR=TREAEAKE, SEMNZARIENAT, B2 50ms & 70ms, candidate-pipeline 7£ query
hydrator. source. candidate hydrator I AE{ER join_all, FEN TIEMIIAIMNBEFHITH,

R ATAERBETE

AT RERRERNFENE, BB TRARNERNED . WRESTERGENIT LD
Rss, THEE. RA. EFaPRESTMIRITE-,

3.1.3 MK R RERESHIT
BEFITROEAEL] T :

o FRENKEFIRFZREVEIKRT KRB 2 & RAK# user id,
e Thunder source ] Phoenix source #FEEE#MFH query, HEBHIRERIE,
o ZPMRIE hydrator #8I1EEX[E—itt candidates, H & B4ME=FER.
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ABEPBEHITHER BB F

* dependent query hydrator & E—1t query hydrator 5%,

o filter MAINFAEIMREIRES

e scorer AJBEMRESBI— scorer EAWFER, Bla15TE Phoenix Filll, BitE&%& 7.
HERMNR: BE—PRERE—THHE ., IRFE, min~F; MRRIEE—MDEAHE REFE,
ZI B BEFHAT,

314 KMAREEER, MERES

Source::run FENAZMSIEEIRICRE T, AFIR[E Err, 1B CandidatePipeline::fetch_candidates
WELERIAT:

for mut candidates in results.into iter().flatten() {
collected.append(&mut candidates);

}
XEMREKRWA source AETBAIRIE, 1BALINAY source HARABEAREE, X MFITTAI T HEZERSE RN
PERBR: ETBEIRET, F—EILE feed EiE,

hydrator FIIT M, B MRERE D FERAM LR, AIREREX T FERRITEIAME, [FEEH filter
FIBT R SBIR. XA IR —MRIZH— N FRIEEEIIEK.

by FERER I

PRI R IR, REAFTMBLREER, ELICREBIRE, TERE, EFwRR, TR
RIFEIR, DML LS TR REENL,

3.1.5 FEAESMHFNmE
run_side_effects {£H tokio::spawn:

tokio: :spawn(async move {
let futures = side_effects.iter().map(|se| se.run(input.clone()));
let _ = join_all(futures).awalit;
});
X8R side effect NPAZEHANRE], AP A FBEEAEE . Katka RiE5E . BEFE M7 EFE feed,
BXEFERZS—NOM: FEEANAEEARBELRIEK, AMALASEERBERI,
XERBARINERSURFNLRL D, MEBARFETIEDRME:
o WIZERL T BEIRE]: BIENtZCMERIE . HELIR. HEF.
o FJLUREIFHEE: FISNAK. 4iit. BEEFEAN.

3.1.6 LERTE
% I WEE—TRESAR: BREEREER, RIF—XERBIRE 300ms, FEEIETFHIDLEM
B, BARENEINERSIEERE, — M EBEMEr UM :

BRER g FEXE

Query hydration 40ms HRE. AFPTRRSIEIEBET,
Sources 80ms E1BEIRE, SERIETESHEBRES,
Candidate hydration 70ms HETHIERSIE. EEFEBPIR.
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Scoring 80ms RERRSIER ., fRiET %,

Selection + post filters  20ms AN %, HIFEIESMER.
RE 10ms FHt. BE. L2tk NERE),

BEXRGAERAEE, BRFAINTCAXMRIER AT ABETELRS . Aft4 hydration BEF,
Rt side effect BEfga{”, XLEMIRE RN T IEIED B MRS D FRINBLALEN,

3.1.7 T

1. 7£ candidate-pipeline/candidate_pipeline.rs B3¢ source. hydrator. scorer [ side effect i
EIMNBRENMUE, X2 MERAF fan—out A,

2. f£1&—" source, B TNEXRMES A pipeline & REM 4,

3. fE&— side effect, BRENTARNIZBESRINLE, URELXMENIZEITAERELI.

3.2 CandidatePipeline, #FiEKMEF
X—F RAT— {4 candidate-pipeline/candidate_pipeline.rs, ESAMBRESHFENJNME
7, ARNEIREFEKRIFR T EENMER.

3.2.1 execute EEZRNBE R
CandidatePipeline::execute FIFEMIERI UEREIER async fn execute Efi, EHERXF:

async fn execute(&self, query: Q) -> PipelineResult<Q, C> {
let hydrated_query = self.hydrate_query(query).await;
let hydrated_query = self.hydrate_dependent_query(hydrated_query).awatit;

let candidates = self.fetch_candidates(&hydrated_query).await;
let hydrated_candidates = self.hydrate(&hydrated_query, candidates).awalit;

let (kept_candidates, mut filtered_candidates) =
self.filter(&hydrated_query, hydrated_candidates.clone());

let scored_candidates = self.score(&hydrated_query, kept_candidates).await;
let selected_candidates = self.select(&hydrated_query, scored_candidates);

let post_selection_hydrated_candidates =
self.hydrate_post_selection(&hydrated_query, selected_candidates).await;

let (mut final_candidates, post_selection_filtered_candidates) =
self.filter_post_selection(&hydrated_query, post_selection_hydrated_candidates);

self.run_side_effects(input);
PipelineResult { ... }
}

T RBNMERRIEE, M, HERFE—RIERFK:

B ER BN T FIRAR

Query hydration  query —> B5EEAY query FTABFP LT, "B LETX, BEAH
BEIZALT 4,

Source query —> candidates MBI ZRIANES.

22



Candidate candidates —> B2 i candidates #HABTEE, FIEE. HAK. 1ES.

hydration ZEE,

Filter candidates —> kept + removed SR EREERTINAS, B ELE
BB,

Score candidates —> scored candidates  ARERIHN, SEHFED .

Selector scored candidates —> selected + HiF. . SEHE,

rest
Post-selection selected —> final AT A EFER F#h 7S .
Side effect final + rest -> RHEEHE/EF REMN A —EZFRBEE AT

FENE: KENER, TABEIH

Q AIASCIBRRRY query 2£8!, c B —JL,{?EIE%:FEi candidate 28!, trait, JZEF] boxed dyn 1
TR —TRKEIERRSABWS; F—/RER, FNEEIE Rust RERFAEEREF.

3.2.2 et A H1T
MEERXTXHEREET join_all, ENRER: B—4EHEIEIENALE, REZFE(IERE
5180 hydrate_query &7HiEZ M query hydrator, ZAGFIEE hydrator B run Ry, future:

let hydrate_futures = hydrators.iter().map(|h| h.run(&query));
let results = join_all(hydrate_futures).await;

fetch_candidates ¥ source f[EFRIZE:

let source_futures = sources.iter().map(|s| s.run(query));
let results = join_all(source_futures).await;

XEB EMNELEMERKE: query hydrator 1 source BJLA fan—out 317, filter 1 scorer BER
mmr‘u&wﬂz SHBEREINMFE, EEFZMAFRTHNEREIRER ., REAHSMNERMK,

R FIETEES F1THNE

MRAH 2B REE—10 query, WUEAMKEL, MESHIT. BIAIZ1 source ERTERIE, &
E—THEELFETR—MAGREE, MOTURE. B0 flter 2F 48/ IMRIESE.

3.2.3 IHpLEsth 75 I
iR ZINFHITA, run_filters RIERIEVIRIZLFE— filter, EZ kept ] removed; BHE kept
REGET— filter, BOEHZ:
for filter in filters.iter().filter(|f]| f.enable(query)) {
let result = filter.run(query, candidates);
candidates = result.kept;

all_removed.extend(result.removed);

}

?‘JH"AT#?‘T’? EANTERZBRHRRIAES. ZEZGE, Fied /)EEXJ‘E’J%IJ)\E%Q’/'\ Pl MR
BEMKH hydration £55R, WMRHATHMAA LIRSS, MEBLE E—MREWSZ NI IRRFITERR" 7YY
Illﬂ , REICERBTTIR[REREM T2,
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scorer L 2IMFEHITHI, score RMRITITIEARY scorer, HIELERE O] candidates:

for scorer in all.iter().filter(|s| s.enable(query)) {
let scored = scorer.run(query, &candidates).await;
scorer.update_all(&mut candidates, scored);
}
X158 scorer 7F ERBEE, — scorer AILAE X\ Phoenix BIFT; 2— scorer AJ AR Z5F7
AN — T E8RE 5 B— scorer A] AMIEE 2RI,

3.2.4 Home Mixer EHE&BX&K MK
MBRIEXEAGARAREWS, EEB W FZE BE L home-mixer/candidate_pipeline/

phoenix_candidate_pipeline.rs,

7£ build_with_clients B, WhFHRERKEERET

e query hydrators: %b scoring sequence. retrieval sequence. *;*5I&R. BEKIIR. IP. iFH. i
HXARE,
® sources: ThunderSource. TweetMixerSource, PhoenixSource. PhoenixTopicsSource.

PhoenixMOESource, CachedPostsSource,

e hydrators: #h in-network #Ric. core data. quote. SRR, $EMR. 1TIE. (EERE. 1BSE

o filters: KB, FiR. BAM. BILEE. ITHER. ©&. BRS. #3XEE. AREXA. ?Juh\
TERRE,

® scorers: PhoenixScorer., RankingScorer, VMRanker,

 post-selection hydrators 1 filters: AL, &2, [ & brand safety, RIEEEH

e side effects: L. Kafka. Redis &77. 4iit. BEREEFE,

XMEERLHFRARNER: EEIFMREL feed HARZ“EMRIX, KBTS, top k™, HEIENERS
BHEERYR. RN, RESMNIELRZEHFH,

3.2.5 AT

1. FJFF candidate-pipeline/candidate_pipeline.rs, HIE execute, FE—IEMEZA,

2. 7£ hydrate_query. fetch_candidates. run_hydrators B3 H join_all, B FENIHITHXZR S5
=24,

3. T£ home-mixer/candidate_pipeline/phoenix_candidate_pipeline.rs % —%#Y sources B ;A8
—RBUNREAR— source KW, R{NTARNIZEIZILEN feed KK,

3.3 1EK&EdEHA, M gRPC %l Pipeline
X—HIRER— /X scored posts &R @ # N Home Mixer, 'EHEZERY, ScoredPostsQuery, BB3X4A pipeline

3.3.1 AO: get_scored_posts

home-mixer/server.rs FASEIL T gRPC J53% get_scored_posts, BEMINE—EEM metadata 12EX
tracing 58:

let b3_info = extract_b3_info(request.metadata());
SRSV query_builder.build(...), 1B proto query #mAER query,
RIGAIERAORNZERENE L, EREMRIK. trace. ETFXHEFNSECKE.,
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3.3.2 QueryBuilder::build
QueryBuilder::build AYRHELIE:

& viewer_id,

AR E trace user, sEEHIFRME,
¥REX viewer data,

FIBT2E in_network_only,
evaluate feature switches,

4 B prediction_id 1 request_id,
iE ScoredPostsQuery,

Bl& root span,

R —HIEIMNERIB KGR BB R ST REALIRRY £ T3,

© N OR 0N =

3.3.3 Viewer data timeout
fetch_viewer_data {€FH timeout:

tokio::time: :timeout(
Duration::from_millis(VIEWER_ROLES_TIMEOUT_MS),
self.gizmoduck_client.get_viewer_data(viewer_1id),
).awalt

BIEEIRRIREIEAIA ViewerData, X2 ANOMBRIER, EFRIPIERER, BHERERE. muted
keywords. follower count {5 B RJBETRK,

XEBREMECGAMEXE: NOERE, BERSMEER, B4 MEErIaELES,
3.3.4 Feature switches

evaluate_feature_switches FJ user id. country. language. client app. datacenter. IKSER. F
HSARESFD user roles #33& recipient, AFRILES feature switches, F N overrides,

LR RSHIARERTEE, MeRAF. X, ERENSERNTKRE.

3.3.5 ScoredPostsServer::run_pipeline

home-mixer/scored_posts_server.rs B run_pipeline @H NIRIE pipeline B9

let pipeline_result = self.phoenix_candidate_pipeline.execute(query).awatit;

HITEIES L IE test user, IEFRIBKREE HITHICEMNZ 1T, FIE PostCandidate ¥2A% ScoredPost,
X—& 285X pipeline f1IRSS APl B985 :

* pipeline it AEMEIE,

 server AZTHG. MAFERH] debug JSON,

3.3.6 Debug JSON
build_debug_json 1 query.retrieved_candidates. filtered_candidates. selected_candidates # stats

FHfthsk, IMEIMNHFEREA, BNERT TIRIEESMERIIRE.
— M 4FHY debug it N iZBEEIE

o query ExZ&%b T IHILEFER?
* source BHEER|ZIMEIX?
o [PLERIEEITIE?

o RGP T MPLEARE?
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3.3.7 EREm A HAE

gRPC request
-> extract tracing metadata
-> QueryBuilder::build
-> fetch viewer data
-> evaluate feature switches
-> construct ScoredPostsQuery
-> root span
ScoredPostsServer::run_pipeline
-> PhoenixCandidatePipeline::execute
-> candidates_to_scored_posts
-> gRPC response
-> side effects continue in background

\"

3.3.8 xHH)

1. #£ QueryBuilder: :build ¥R FTE ATBERZNT query RIFMEREIN .

2. fZ%% viewer data timeout [FATATBEEIERBETEK,

3. ¥TFF build_debug_json, RBAENHBETERBH AR,

4. B ScoredPostsQuery M proto query El hydrated query FIZ(LITFE,

3.4 BIEEELZIMT, Query F Candidate
BIENET MR, I—TNHR—TAE: BMTMROEBIELSM ScoredPostsQuery Fl PostCandidate,
ENREFRKETREEN"ThEE .

3.4.1 ScoredPostsQuery: —RiERILETX
home-mixer/models/query.rs HH ScoredPostsQuery R1<, EAEEE TEXIERKHNW ETX, SJUD
BT

%35 FEBIF

BERE D user_id. client_app_1id. request_id. prediction_1id

HIgFIE Fim country_code. language_code. ip_address. user_agent.
client_version

ERIED in_network_only. is_bottom_request. is_top_request. is_preview,
is_polling

BFHE scoring_sequence., retrieval_sequence. served_history

{&IEHER seen_1ids. served_1ids. topic_1ids. excluded_topic_ids.
exclude_videos

FIP4HIE user_features. user_demographics, subscription_level

=HIE params. decider

p2yed cached_posts. has_cached_posts

RN EMIRE query AR—TEBRIBRER, MeE—T&SH hydrator IHFHHI ETX,

3.4.2 Query HIHIiE
ScoredPostsQuery: : new TAEIE proto query. viewer data. feature switch . IR & IRSES YA query.
REZFER—FHREMIAE:
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scoring_sequence: None,
retrieval_sequence: None,
cached_posts: vec![],
has_cached_posts: false,
served_history: vec![],

[G4E query hydrator RIRFIEIXLEFEL, £ query HERX %
e IERAOEZRINENFER,

* viewer data & HIFER,

* feature switch/decider &#IFE%,

e hydrator [F%MFER,

3.4.3 PostCandidate: {®i%ERY4E &5 EHA
home-mixer/models/candidate.rs I PostCandidate B, EM source MEEFIBRENSR, 251
hydration. filter, scoring FZRt,

A ARE AR Dk

RirER FEAIF

Source B ER tweet_id. author_id. served_type. reply/retweet ids

Core hydration tweet_text. retweeted_user_id. quoted_tweet_1id

Media/user hydration min_video_duration_ms. has_media. author_screen_name

Safety hydration visibility_reason. safety_labels. brand_safety_verdict
Social hydration author_blocks_viewer, mutual_follow_jaccard

Scoring phoenix_scores, weighted_score, score. prediction_request_1id
Response/log ancestors. tweet_type_metrics. following_replied_user_1ids

X1t 4 hydrator 1 scorer ZRIFINFHMFERLR. —TFEBREH, EMSTEEMNE.

3.4.4 CandidateHelpers
CandidateHelpers IR/ MEN HIAE:

fn get_original_tweet_1id(&self) -> u64 {
self.retweeted_tweet_1id.unwrap_or(self.tweet_1id)

}

fn get_original_author_id(&self) -> u64d {
self.retweeted_user_1id.unwrap_or(self.author_id)

}

XfRR retweet 195 B tweet FI[RIA tweet REE— id, RENEK., ZE. HEURERERIA
tweet id, T Ul BRXEEHAE] tweet id,

as_tweet_info 1€ PostCandidate ¥R B ARSZTBER] TweetInfo, BIERIA tweet. retweeting
tweet, quote. reply. SRS, 1188, IBSH bool features,
3.4.5 BRIMEIEX
BIBRELEBRZ option, WE—LEEBFERIHIA O HTFHEH, EABNERSIER:
* author_id=0 fEHAT filter IBIEPARMBRIZRDERESE id, SRIETEHRMLE,

* score=None {f selector E2H 3.



e visibility_reason=None £ VFFilter R4~ drop,
* has_media=None 7£ Tweetinfo FFEFERY false,
e retweeted tweet_ id=None R = retweet,

BAIMERZSLHAT, MRUWSSIEX.

3.4.6 M Candidate %l ScoredPost
home-mixer/scored_posts_server.rs B candidates_to_scored_posts IERNEEIZEMIMNT R, ES
1B Option ¥ H, proto ERIAE:

score: candidate.score.unwrap_or(0.0) as 32,
in_network: candidate.in_network.unwrap_or(false),
prediction_request_1id: candidate.prediction_request_id.unwrap_or(0),

X—HERERIEXZEIIME API RIA5R . AEBFRILAR Option RRERK, MINEEHERAIIME,
3.4.7 AT

1. 43 PostCandidate BYFEZIR source/hydrator/filter/scorer/response 732,
2. }H =1 option FE%, I7BA None £ P ARIT4A.

3. BB retweet TZE get_original_tweet_id F tweet_id MEIEN
4. 3FEE PostCandidate Fl ScoredPost, B HIBLEFESTENDN BS#EERIATL
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4 Phoenix: MZBEZIFEHE
BT MKABEE, T—SERREERRAEEMIRHMTABES., Phoenix F"E2BEMEFRALE, ERMR
BREFHEFMREASTTREEMEE. TATUMATHIRES.

4.1 Phoenix Retrieval, cMBERBEHE—/F
HEFERIFSE, AENREE—FKABEEITY. BEMBNES2IE LB AEEE ZRIE” %/
‘MBS T MESHEHIREIE” . AIMEE, Phoenix Retrieval F two—tower BIRMHHXSE,

4.1.1 BEIEBR A
BRIMBLAFPEENT. KREENAEE:
for post in all_posts:

score = expensive_model(user, post)
return top_k(score)

XA/ demo BRI, AL LERREARTA, RiEXS, REXERE, EXER, BERMERELER—
AEIBR: NE—FHamEHEy, RBRELE M FIEEX"NARR,

MFEUR: BEMNEFNS T

BEGEMEBIERKE 200 ARTEEEXNT; HIFGBINEZHE. BN LTX, BRES
REY 20 ZAHFZRIE.

4.1.2 Two-tower BIEZAFIR
Phoenix Retrieval # X # X & &  phoenix/recsys_retrieval_model.py, £ H #J
PhoenixRetrievalModel 3B Z G 1F Al 7R EELE

23 LTI i

User Tower FF hash.[A5%174 . product surface  FAFEE u
e

Candidate Tower  B4FF1{EZ& embedding RIE@IE v

ML EBEBEIE—TRETEE, BRNRAFESALE:

score(user, item) = dot(user_vector, item_vector)
SEEHMIE—H, RRWA, HEEEE, REMEIARX MEIENAEF SeX8BEE .

4.1.3 At AfREEFTLMRRIE
two-tower BUTAZABET: RIEE KBS FHEE, MEBETRARF ., TREEATNEER
MIRRI R &EELI B Y, BUARERSIE, ELIFREN, REFE:

1. B User Tower ESEIAFO=.

2. ERE@MEESIEE top K,

3. IBIXLEARIERILA ranking BHER.

XM BLRELEAMEENOZORER, EEB“BTEFPFNS T FEAERTH“ BFREE
#5|”,
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4.1.4 i€ candidateTower
CandidateTower £ phoenix/recsys_retrieval_model.py H1, #EZREZBNFENL, BEIZEW post + author
#J embedding, HiZFEIHZ=(E:

hidden = jnp.dot(post_author_embedding.astype(proj_1.dtype), proj_1)
hidden = jax.nn.silu(hidden)
candidate_embeddings = jnp.dot(hidden.astype(proj_2.dtype), proj_2)

candidate_norm_sq = jnp.sum(candidate_embeddings**2, axis=-1, keepdims=True)
candidate_norm = jnp.sqrt(jnp.maximum(candidate_norm_sq, EPS))
candidate_representation = candidate_embeddings / candidate_norm

XERAS AT A0 B = FR 3B AR -

e post_author_embedding: IEABFIIESE S EHENR,
s MEREIEE: BFRIR embedding TESHRRENG=,
e L2 normalization: {E@EKE)I—, HEASRLEBRA@EMUE,

iy AEERENRIERREBER

BEIDHRA AT THFELR", EBEAEEMBWSZHOR, BAESERRERAZNF . REE
TARELRZT hydration, filter, ranking. selector F17] L I4HGE,

4.1.5 Retrieval sequence #{] scoring sequence

7£ home-mixer/candidate_pipeline/phoenix_candidate_pipeline.rs A, query hydrator Gt HIN
T ScoringSequenceQueryHydrator F] RetrievalSequenceQueryHydrator, iX15HB 3 B F1#HEF rIBEER A~
BIFSHBRHE,

FF T DUXAFEERR |
* retrieval sequence BX/IO\ B AN L IRERIABFHE, DUEHRRIE”,
* scoring sequence BRI\ IEHHERIEEML F T, UEFNZMITR,
ENERBERAFTH, ERSTAREKEEME,
4.1.6 BEIMENERIRX
®X—: BEIREWZ T, LFRAE. BEXDSREFAS: BEIKXZSHEIE hydration # ranking,
A RIEIRER G EH.

wX T BOREHNE iy, BRMEEEEEUEIL. RIIMENREY; ERKEURTES
BINTERIEEDE, AL EAATA,

EX=: BEEgEERTIE. T8, BREERRATEXME, Rik. 825, 4. €2, EERNTE
MAEREES IZEXUE
4.1.7 BFHES)

1. FTFF phoenix/recsys_retrieval_model.py, ¥ %l CandidateTower, #rit “Hti%. &5, 3—H" =%,
2. 7£ home-mixer/sources/phoenix_source.rs EEME Phoenix source EA£iEH retrieval client,

3. B—0iERE: AMTABRMERESR ANN SiaER5|, MAEZNFIERIEZRTEHE,
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4.2 Phoenix Ranking, 481RiERASHASHE
BlEIMEEZETEY )\, Ranking MHERINESEEINEMERF L TXFURIEAS, FUMEF nI8effl
o, REEXLINEZREEHFE D

4.2.1 Ranking BIA K44
KHEEERA phoenix/recsys_model.py B RecsysBatch, EHE:

e user_hashes: FAFFRIRAY hash,

®* history_post_hashes. history_author_hashes: BFREBERITEREETFHES.
* history_actions: [ARITAXE, FIUNER. BE. K. FH

e history_product_surface: T RAREEM I Rmis=.

® candidate_post_hashes. candidate_author_hashes: ZIK/AEH >R IE

e candidate_product_surface. fRIEATEMERE . B]iE IP hash 2,

XA “EXAEREHERNEZO, MBIEAF. HE. REMTHEEMKE. RecsysEmbeddings NI
RIEFEEAEERESRN embedding.

4.2.2 ZERFIIHBE— T EER @A
PhoenixModel.build_inputs i 7 X¥H1E; TE phoenix/recsys_model.py FIEZE K EZENA ENL:

embeddings = jnp.concatenate(
[user_embeddings, history_embeddings, candidate_embeddings], axis=1
)
padding_mask = jnp.concatenate(
[user_padding_mask, history_padding_mask, candidate_padding_mask], axis=1

)
candidate_start_offset = user_padding_mask.shape[1] + history_padding_mask.shape[1]

RAEINFIIAEE:
[ User ][ History 1 ][ History 2 ] ... [ Candidate 1 ][ Candidate 2 ] ...

candidate_start_offset ICRIREMIPBEFIE. XMIBREZE, ER attention mask RHEX D “H
FHRBE"F %K,

4.2.3 Candidate isolation: &% Z BT EEEIBMHE

£E@ transformer 2, — token ATEE@EIT attention BEIEAM token, HEFEHIFE, XSHFE—
[a]8R: @SR Candidate A B9 #(&% Candidate B 2B EE—HtES N, 34 A WO EFARE, th
B S EBFNMERE.

ARINBE phoenix/grok.py BY make_recsys_attn_mask EBf#/RIX o) jR

causal_mask = jnp.tril(jnp.ones((1, 1, seq_len, seq_len), dtype=dtype))

attn_mask = causal_mask.at[:, :, candidate_start_offset:, candidate_start_offset:].set(0)
candidate_indices = jnp.arange(candidate_start_offset, seq_len)

attn_mask = attn_mask.at[:, :, candidate_indices, candidate_indices].set(1)

aXE:

fRERILLE - AP, A%, BC
RIEREER : HithfRkik

R MAXHNELRAEE
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qNRfRIEZ BBEEAE attention, E]—IaFRERNEREHIREFTRERFENE D, Candidate
isolation It MRENDBEER "AF LT + EECS"RE, HFERE.

4.2.4 HEAR—TDE, mE—HT RN
PhoenixModel.__call__ H/ENERIEMUENHE L, HIRG R Z T AN logits F continuous
prediction:

candidate_embeddings = out_embeddings[:, candidate_start_offset:, :]
logits = jnp.dot(candidate_embeddings.astype(unembeddings.dtype), unembeddings)
continuous_preds = jax.nn.sigmoid(continuous_logits).astype(self.fprop_dtype)

REREEELAS IR BRI AEX" . ESFUNZ 1T, B9 favorite . reply . repost. click . dwell |
follow author, AK&—LEth /45,

BEFNRAZDTE Rust MAFZEITE, home-mixer/scorers/phoenix_scorer.rs 1@ Phoenix
prediction client, IE¥NE [El{&i%; home-mixer/scorers/ranking_scorer.rs BHEINEHSIXLEFM,

B ARE:

final_score = sum(weight_1i * P(action_1i))

HAFRGENER RS D, ARIGINER AEED %L, RankingScorer R HIEE S MR, &
RE—TMEEELSERAZNUE.

4.2.5 At LEZTRITN
MRRINAFETaRnE”, RASROBTZRBNAST, AAERKEER. OE. 2Z. XIEES
Bin; tholgERRE“RRME, Fik. 2R XERRIR,

SRR LUENE . ETMEBEETRELSS), Z— TMEREEMARIGIE, HEXTM
AR B INIFZE video quality view BINE,

%

Nuby: REAZHEE R

RERZLEFMATESHAF AR, TE LERRSH, meilBEE L EARBEMREREN,
TENEREEXN., RENERSE.

)

4.2.6 1L

1. FTFF phoenix/grok.py, FAECHITERETRE candidate_start_offset N{TAFIE,

2. FTFF home-mixer/scorers/ranking_scorer.rs, FJH=PIERIRFEEFN =" RIRFER,

3. B—18: MRMRIXZ B AEE attention, AT AR—E&IEFEARIEKRIREATEDSBAR?

4.3 Phoenix ZsihSEkE, M artifacts HUSEEEREES
BUE# Phoenix retrieval 1 ranking FIfRELEEH , IX—T5F phoenix/run_pipeline.py, EEABER
EATERNZAMSEIG N O, EAEIR retrieval —> ranking & —1NAE1THIAS

4.3.1 XM HARRT A

run_pipeline.py BJ docstring B1ERER : ENESHAY checkpoint, Fiit& corpus. AP 1T RFET,
AREHAT:

1. Retrieval: ®BEAFHE, 5 corpus MEMMFR, B top K,

2. Ranking: ¥t top K {&i%iZ1T engagement model,

X

32



3. Display: #TEN#ZHI#X engagement HEFHILE

XME ERGNEXRZ: ERER Home Mixer BIFRE hydrator, filter, side effect, {BREFSBNIRIEAR
Phoenix RE A B U@ MEF B EERNREHER .

4.3.2 artifacts 4514
IARHAZER B RARE
artifacts/
retrieval/
model_params.npz
embedding_tables.npz
config.json
ranker/
model_params.npz
embedding_tables.npz
config.json
sports_corpus.npz
example_sequence. json

XEXH DRI NAREISE . embedding table, & config. &k corpus FIBFTARFTI.
HMEETE: A pipeline RA2IZHIZA, TR inference demo, ERAEZSHIISEF] corpus
H—ERIEHIE,

4.3.3 hash ER#
build_hash_functions 1R#E config BAY hash ZE#31& user/item/author hash, REAHIZRZERA id
ftf embedding lookup, MEIE id BEIE] hash bucket,
XERTEX:
e embedding table A/\AT4Z,
o RNEISERER T UHEZE—PH— embedding table FIAE X8,
A3 build_unified_emb_table I user. item. author =5k RHF—MARE, HFE padding X,

4.3.4 hNZEIEEY
load_model_params fE phoenix/runners.py 1, BIE .npz BH key ${FA Haiku SEI:

parts = key.split("/")

module_path = "/".join(parts[:-1])

param_name = parts[-1]

params.setdefault(module_path, {})[param_name] = jnp.array(datalkey])

load_embedding_table MIIEEY embedding table, BRIXFL G, REIE JAX/Haiku {EEIHIRTEE
PR

 params: HZNESEN,

e embeddings: HIA id ERENEZE,

4.3.5 tiSAFPHE
BIZS M example_sequence. json FAIEEN:

e User_id

e history

o HEHFEM post_1id
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e author_1id

e actions

REREANEEREHA:

history_post_ids = np.zeros(hist_len, dtype=np.uint64)
history_author_ids = np.zeros(hist_len, dtype=np.uint64)
history_actions = np.zeros((hist_len, num_actions), dtype=np.float32)

BESLARZHR query hydrator HINSIEEEZ, EHSER: EAFHEBEMEEEEIRIKE,

4.3.6 Retrieval Bi[d
BIZ#93& retrieval batch #1 embedding batch /&, A retrieval model 183! user_repr:

user_repr = ret_fn.apply(ret_params, batch, emb_batch, dummy_gn, dummy_gn)
scores = corpus_repr @ np.asarray(user_repr[0])

XE corpus_repr @FItERIZQEZ., e @ FEFFRE, FNTORXMTERFRENMBEREDENR
., AEEY argpartition BY top K,
XIEZ two-tower BEINITREME: REQSRINEY, AEZRERFREMBME,

4.3.7 Ranking Fii[a)
retrieval iR[A] top K f&, BZAN#%Z candidate_seq_len ZZ#tiEAN ranker:

for 1 in range(0, TOP_K, cand_len):

out = rank_fn.apply(rank_params, rb, re)
probs = jax.nn.sigmoid(out.logits)

ranker Hit logits, BIASH sigmoid TR, AERA— TEENELHE:
weighted = fav * 1.0 + reply * 0.5 + rt * 0.3 + dwell * 0.2

2 I RankingScorer INEETE, WREENRIMR. Z1FE. OON FE ., KNS EINEERHER,
FRERIEE L LRI RS,

4.3.8 iEHH
RIASFTEN:

e retrieval score

* favorite/reply/retweet/dwell/VQV #iZR
e weighted score

e topic

e post URL

EHER, TERITHZ rank, 1RRIZEEE retrieval score # ranking weighted score: retrieval 1A
NEENAZ, ranking A—EH&RS, EX ranking EREEHMAIZITRTUN,

4.3.9 AT

1. B¥ --top_k_retrieval, WIZR ranking i NREEZENEIT(E .,

2. B --top_k_display, HRIANERFMFTENENE, TRolREEIHEIE,

3. EARMWNELANFIA reply 2t dwell WESINE, MRHFSREMERE,

4. SJEEAHBEZASF] PhoenixSource + PhoenixScorer: — 1N 2B % demo, — 1 2% RS IER,
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4.4 Phoenix A&, embedding. mask F%it sk
BIEIH T Phoenix B4 retrieval/ranking 2 L, AT EAEEEAEBAIL K EEEZ: hash embedding.
HWABHE. attention mask. Hitik,

4.4.1 Hash embedding

Phoenix AEIZENE user id. tweet id, author id EM3I embedding, BIEFAZA hash, JESL{RER
54% embedding table, F4bE:

e =%l embedding table A/,

o WIBREWHH id.,

s ASHEEAXNIR.

KM =2 hash collision, ZPEARIEEHE bucket, % hash MEEIZFINERE, BREETEIER.

4.4.2 User, history, candidate =E&#A
PhoenixModel.build_inputs 8= FRHtFEE:

[ user ][ history actions ... ][ candidates ... ]
B—E#XBEARE reduce BH:

e block user_reduce

e block_history_reduce

e block_candidate_reduce
IXLEREIE Z 1 hash embedding. 178 embedding. product surface. (8] bucket HEMG—4HE,

4.4.3 Product surface
history_product_surface [ candidate_product_surface HIFERITHFRZELKEER T miF=. 1
BIFFP{TAEAE surface L& XFIGEARE, 141 Home, #Z&. SR, BAAO,

FTFERIBAE product surface IBfER“ £ TFXARE", 1HERANEXRIUN & EER N~ RiHR.

4.4.4 Post age bucket
HFRESTTRIRIEFE bucket:

post_age_minutes = (impr_ts_sec - post_creation_ts_sec) // 60
bucket = (post_age_minutes // granularity_mins) + 1

IEFERRMEE, FERASTHNERTNENRATE, A bucket MAZRIGMWE, FIMILREERE
HhZp SRS R ERBAR .

4.4.5 Candidate isolation mask
make_recsys_attn_mask z& Phoenix ranking &R < Ti21R1t < —., EILZREEEERAFHFESE, theEd
BS, BERgEEEMRE,

candidate_1i -> user/history: allowed
candidate_1 -> candidate_i: allowed
candidate_1 -> candidate_j: blocked

RFE—RIERN D BASE AHORER T IBLEEREMEL AKX,

4.4.6 Hisk
HER R R R 2

o discrete logits: ZMEEITH, I favorite. reply. repost,
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e continuous preds: EZE1TH, 540 dwell time,

15 L2 candidate i1 &EH transformer i, B unembedding matrix:

candidate_embeddings = out_embeddings[:, candidate_start_offset:, :]
logits = jnp.dot(candidate_embeddings, unembeddings)

XAESERAY “hidden state —> vocab logits”R1&, REXEM vocab T action types,

4.4.7 Retrieval user tower F ranking BJ% %

Retrieval user tower {FH £ transformer EMERIBAFHE, EBIFARE: EfmE user
representation, FARFEXEERFTI, Ranking NS MEEAIIT AT,

A DU AEIE

e Retrieval fiit— 1N HF @&,
e Ranking S MRIEA—AHIT TN,

4.4.8 BT

1. BB F{t4 candidate isolation 8EI2 SHEFE D EFEE M .

2. i RecsysBatch HRIILEFEZE T user. history. candidate,

3. 1%BA post age bucket N+ ALLEZERVHEESIENEETAN.
4. L retrieval A0 ranking & EIFZIRFIRIE

5 A B FHEF LR
—TREL I AREISTRE L FIMERN B ZE LR, EIEEIRIER top K. ANE. ZHMM AR IR0E

4.5.1 X¥—: BE top K
{fRi& corpus & 100000 ,-J<|7\]§, retrieval J&[@] top 200, Ranking REEAMEIX 200 &, BEMERELASR
£ ranking &RET2HEE 1, MR retrieval X BRBE, BERASHI,

XIRPBEIREARE LR, HIFREREREZINF.

3] 3B top K M 200 E4R% 50, SREMTA?
* Ranking FLATBE,
o RBEIXEELFH.
e [54E hydration [ filter BT,
o MR filter BIFERT, RAZRERERE.

4.5.2 LI~ TiEX B ELRERIFNN
{B2i% retrieval top 200 H:

e 20 KEE,

* 30 £XIH,

* 15 m%}i):m‘lzaﬁﬁo
o 25 ZuIILMAE

FITRAE 10 %, LAY selector B top K BEIRE, ENRIECSEBTIERE.
FTLA source B9 max_results EZEITER, STEERPSZFEF RGO, FIBH source A=,
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4.5.3 ="' BITHNE

BRIZ R Mk :

A: favorite=0.20, reply=0.02, dwell=0.30, not_interested=0.01

B: favorite=0.12, reply=0.08, dwell=0.45, not_interested=0.03

MR favorite tXNES, A AJREHERT. IR reply/dwell tX&ES, B mlgEHRET. R not_interested X
BRI, B AIREEETE,

RGP GAT TEEERS, MEBRREIREN.,

4.5.4 LMY EESHM
1% top 5 [RIASD:

author X, score 0.90
author X, score 0.88
author score 0.86

Y,
author X, score 0.84
. author Z, score 0.80

EESHUIRAXWE 2 K. £33 %, FY X ZENSR. EXRRBIAN X WABTE, et
ft feed FIKEE,

4.5.5 LA EBFRE
{iRi% Redis &7 700 £RiX, BIEHE, RS

e has_cached_posts=true

u b~ WN -

* CachedPostsSource BF
e Thunder/Phoenix/CoreDataHydrator Z g3 s0R/> TIE

MREFRE 100 FMRE, RTEHE, RAQFLTHER, XTZRRPEFSHHERE MG,

4.5.6 L5675 side effect kI
fiRi% UpdateServedHistorySideEffect 5, {BHBNAXRMINIRE, AF T—XRIF IR X ERIEE
KNE. fRI% ServedCandidatesKafkaSideEffect kMW, FAFRIGH A, (BI|ZRFSLIGEIERRS .

XiRBEARWELEREM, FA—EILZIEMH.
4.5.7 T4
1. 191& 5 MRIX, FERRNETHHE.
2. 9iE— filter pipeline, IHEEB—EERIREEE,
3. BB AZBME top K FiTiERE—IEI,
4. BIt—PELL6, WIER author diversity X3 FE P {REGASSZNE ,
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5 Home Mixer: {BE;XET 7= L
X—EEREGENIREIZE LIRSS . Home Mixer BIXBEMBERSRHE: TIENFRE. JEGTER, 5
ZEMNF side effect BEH—X For You KL,

5.1 MRELZIARSS, HERFEFEFESZL
B LEHIE “REN FEFEBRMNAF", X—TEMARIEIL ERS: —IR feed 1HRARIREINE
__T_, ’@,T/ \ﬂﬁﬁ—/NﬁiO

5.1.1 9ME For You 7k
home-mixer/candidate_pipeline/for_you_candidate_pipeline.rs BoEMNEERZ feed item BORHE,
B source El3E:

* ScoredPostsSource: RERNEWFFTDIRS.
e AdsSource: | &,

* WhoToFollowSource: X;Fi7F,

e PromptsSource: IRTHIEESEANR.,

* PushToHomeSource: %% Home HIAZR.,

AFSEFR BlenderSelector fURHE, FH7E side effects BRI HIEN. BH. BEFIHEH. served
history 2,

MFERH: AEMINEHXF

A/ZE PhoenixCandidatePipeline B “IE FHZFEIE"; ME ForYouCandidatePipeline &
% “feed FF@mmHE . & LRAFPEEINZINEER.

BMENT AEEFEEZT RN AEREEE L RS LN RIENE FOHIFES - ali s Z L E
B, KiTERE. HEEE. BHENERF.

5.1.2 Thunder: 2ERBY in—-network {&i%
Thunder AR “IREFMARITEAL 74", ¥ thunder/posts/post_store.rs B, PostStore FHZ
DashMap {R7FMEF:

posts: Arc<DashMap<i64, LightPost>>,

original_posts_by_user: Arc<DashMap<i64, VecDeque<TinyPost>>>,
secondary_posts_by_user: Arc<DashMap<i64, VecDeque<TinyPost>>>,
video_posts_by_user: Arc<DashMap<i64, VecDeque<TinyPost>>>,
deleted_posts: Arc<DashMap<i64, bool>>,

RSB T T LHEK:

o BEMEERIINBEIR, FrbAIR user id ZHZRRATI,
o MIBRFIT EREE R AT4ME, FRLAHE deleted map # retention trim,

start_auto_trim REAEMBIEIANLF, start_stats_logger SEHHICEAF . MEFE. MRS
1Etn, XLEBRERIEEL, HRETBEREEREE.

R EaESthIEREES
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interval.tick().await X{TRBXRANZFRIERE, MAZHFBEKRER. EEBEMER
HREEXBE AR, BENNRESZMRIDRES KEFRITHEE.

5.1.3 Grox: ABEEAEHIF, BT nHkE
grox/ AeEHIFEMKE, BEERARABTEBRIES: 2E. BE. 2L embedding, LEHRIEEF ., grox/
engine.py B Engine R MBAFIEUES, REFIHIT:
task = await self._poll_task()
if task is None:
awalt asyncio.sleep(0.1)

continue
asyncio.create_task(self._run_task(task))

RRAABERBERAZ BERRTAEHMNE", RSERFREABNFE, HIEFN hydration, filter
RN {ER,

NFFFRIR, FILE—DE: HERATRFZEZNE BPERMTA", EFEME RER(TA. B

E%E. BREIRR. BREEXTHR.

5.1.4 Side effects: N2 FEEMAIIE
1£ CandidatePipeline::execute NE/E, RZIAMA run_side_effects(input), SEIEEF tokio: :spawn
1 side effects HEIEAESE:

tokio: :spawn(async move {
let futures = side_effects
.iter()
.filter(|se| se.enable(input.query.clone()))
.map( |se| se.run(input.clone()));
let _ = join_all(futures).awalt;

s
side effect B+ EI3E:

o BIREARIAHER Kafka,

o X served history, EHRENEBEERT.

* 5 Redis 77, ARSLIEKRER.

o ILRFITEN, EPANTER. ILRMRE.
o R SCIGMEXEIEINER .

RERFER, BERSANZBERFMLN, SNEFEE feed WITEISHKBATRE. EEFRZTHLST
REUEIE,

Ml FETRRTEE

side effect KMAIEEARILHRIERRMN, ESTMEEEFRE. XNONNEBHE, &L
RZAFTEET. B, BRANSEREEXLRMK,

5.1.5 MIFREMRS RS RIVRE
FABBERKE, EXTIEN, REEFE FTEATE-:

1. RTAMRIT 2 NBRIR?
2. XMMERHAT AR EME TAEFH1TIZ? 2RARE, IRBZHA?

39



3. KM ZEFEDER. (EAERIME, ERIULBTBEREIW?
4. iAéE%AT\%%EZéE@? ZEFIHNA—HRZEE?
X EREINERNEE, RRHZNESERKNDH?

M ie) e 0% IR RIS S EUBR S5 (L = 1URD

5.1.6 AL

1. £ home-mixer/candidate_pipeline/for_you_candidate_pipeline.rs B3 ZIFTH source, #EFIEH
LE0HF, MERELT.

2. 1£ thunder/posts/post_store.rs B HMIER. TERBEMAIT LRI NS TE,

3. 7£ grox/engine.py HfERR asyncio.create_task FEIEHFFESTHINXS,

5.2 A E%, H/RABEEILRS

EARBEZFRLGN, REZEABNERAFARABLE, MEANESTXHETM—ERE. AT
2 PhoenixCandidatePipeline #] ForYouCandidatePipeline FHEINIEEREEIBER B F . EFEmEK
APl X145, M=EBZE5],

5.2.1 D FRIEFKZLRIA M
home-mixer/candidate_pipeline/phoenix_candidate_pipeline.rs BB T I FIRIEMERIE,

)tr

B A EE(EF

Query ScoringSequenceQueryHydrator  \HEFFIEEUERIBR (T HES).

Query RetrievalSequenceQueryHydrator AN EERERERMNBP TR ET,

Query BlockedUserIdsQueryHydrator *N viewer Rik%ZE,

Query MutedUserIdsQueryHydrator *h viewer E85751%

Query FollowedUserIdsQueryHydrator %F?&‘E?U%, % Thunder FIFFFEFIBiE(E
.

Query SubscribedUserIdsQueryHydrator *MTIEEZ,

Query CachedPostsQueryHydrator IREETF RS, SISPTRELR.

Query MutualFollowQueryHydrator IEXEE,

Query UserDemographicsQueryHydrator WINEFPEEELTITX,

Query FollowedGrokTopicsQueryHydrator NESERIEE,

Query FollowedStarterPacksQueryHydrator %\ starter pack #8% T,

Query InferredGrokTopicsQueryHydrator — XNERTIED,

Query ImpressionBloomFilterQueryHydrator 2 NIB YL B K LEH

Query IpQueryHydrator AP HIBEE,

Query UserInferredGenderQueryHydrator — pgElfMRIMSE,

5.2.2 Source B&

Source 1RIERR MFER

ThunderSource ¥ 3E WA B STRTIEF {ik#6i followed_user_ids, ERIEfR
in—network,

TweetMixerSource Hitih R SRS ERIERERSRIAEN
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PhoenixSource

Phoenix &i&@ out—of-network Z[@]

E 5 & retrieval_sequence
enable &4,

PhoenixTopicsSource  EER#E3 Phoenix Z2[E *3F topic request 155,

PhoenixMOESource LRERE MoE Z[E KEZ BB EIHRES,

CachedPostsSource EF R KEEGFREULUNRE B I
58

Source WYL EE)E

5.2.3 Candidate Hydrator H%
Hydrator
InNetworkCandidateHydrator
CoreDataCandidateHydrator
QuoteHydrator
VideoDurationCandidateHydrator
HasMediaHydrator
SubscriptionHydrator
GizmoduckCandidateHydrator
BlockedByHydrator
FilteredTopicsHydrator

LanguageCodeHydrator

EREZMRE., REFTAMEFER. KMREDAFRER,

*FRFER

FCIRIER S KRB X ENLE,

MhFXA, FE&. B8, BILFZOEIE.
quote XM FSEERER.

PSRBT

ELBEEK,

ITHABEXFR.

EERF&EN,

EE = SRR viewer,

IRIZFNEBRTIRER

SE
lTas51aso.

post-selection hydrator M EFEIFRARER:

e VFCandidateHydrator: RILMITIEEEMEE.

® AdsBrandSafetyHydrator. AdsBrandSafetyVfHydrator:
e TweetTypeMetricsHydrator: BfFZEEER,

* FollowingRepliedUsersHydrator: EIEXA&,

® MutualFollowJaccardHydrator: BxBEME,

5.2.4 Filter B%

filter MEZ, WAL LHEFHFEREMOIR, JUREERDE:

EREEX.

%35 At
Py | DropDuplicatesFilter,
RetweetDeduplicationFilter, DedupConversationFilter
HIEST R CoreDataHydrationFilter
B8] AgeFilter
BFX& SelfTweetFilter. AuthorSocialgraphFilter
BRILHSE PreviouslySeenPostsFilter.

PreviouslyServedPostsFilter

41

PreviouslySeenPostsBackupFilter,



ANBE R IneligibleSubscriptionFilter. VideoFilter. TopicIdsFilter,
NewUserTopicIdsFilter

Bzl MutedKeywordFilter

GRS VFFilter. AncillaryVFFilter

B filter BIZR[E): BRIPHE? R viewer, {F&. FARE. FRiFR, TR ARFMAK?

5.2.5 Scorer F Selector B
I FRIEFK LRI scorer:

e PhoenixScorer: & Phoenix prediction client, 5 AZ{T R,
e RankingScorer: MIXZITATUM, MMAZHEEMHF] OON BE, B5AHmZE score,
* VMRanker: WAMAIMB ranker, {ERNXIIMNEFESHEHNT,

selector:
e TopKScoreSelector: % candidate.score HEFFH &R,
4ME For You pipeline B9 selector:

* BlenderSelector: 5t partition posts/ads/prompts/wtf/push—-to—-home, BR™=mANEHE,

5.2.6 Side Effect H®
IaFRIEF KL side effects:

e PhoenixExperimentsSideEffect

e RerankingKafkaSideEffect

e RedisPostCandidateCacheSideEffect
e ScoredStatsSideEffect

e MutualFollowStatsSideEffect

e PhoenixRequestCacheSideEffect

M2 feed side effects:

e AdsInjectionLoggingSideEffect

e PublishSeenIdsToKafkaSideEffect

e ServedCandidatesKafkaSideEffect

e ClientEventsKafkaSideEffect

e ForYouResponseStatsSideEffect

e UpdatePastRequestTimestampsSideEffect
e UpdateServedHistorySideEffect

e TruncateServedHistorySideEffect

side effect ZIE@BAFNXE, ENMERREEFERETHA"BERIARS, HELIBEK. %, LMD
HER.

5.2.7 MfaERARXTBE R

BEIFIER, SIBERE LENDERE, ARRA—EREE:
FER:

BWNTER:

WHFER:

FAERKFS
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enable %4 :
KIREE :
KPHEIT -
AP R0

BRI A WG HERR, CASREEERNBEE.

5.3 Query Hydration, B ETX4S5T

WEBEKRRHENRGR, query FERE—BOEE: AP RE. BRIFISEZ2MT4A. BEF T 7 HLESE,
EXRFHERAFPRIOSERTA. XTiE. BikE. EE5 M4, @EF1EHERLF. Query hydrator By
IREMEATXE LT,

5.3.1 QueryHydrator BI&%Y
0y trait ££ candidate-pipeline/query_hydrator.rs:

#[async_trait]
pub trait QueryHydrator<Q>: Any + Send + Sync
where

Q: PipelineQuery,

{
fn enable(&self, _query: &Q) -> bool { true }
async fn hydrate(&self, query: &Q) -> Result<Q, String>;
fn update(&self, query: &mut Q, hydrated: Q);

}

ETNELBEMITENE: hydrate ATREINISRREZEIE, IREI—PRIETHEXFERFT query; update fa
FEXLEFESHEBIE query,

MFERA: ATATERENFR query

HITIE1TZ query hydrator B, 1R ARERNERE— MR, sHIMZSEMNSH0-, XME
Z8it hydrator £ & BREIZE R, BH pipeline i merge, BEAZAIIRSHERE,

5.3.2 5] F—: ScoringSequenceQueryHydrator

home-mixer/query_hydrators/scoring_sequence_query_hydrator.rs RIf[AAFPITARERS. ER
& user id. BEOME., RAFIIKE. REXE. BEEEEXIMTAESE, =3 scoring sequence,

BtE:

let result = self
.user_action_aggregation_client
.fetch_aggregated_sequence(...)
.await?;

Ok(ScoredPostsQuery {
scoring_sequence: Some(result.sequence),
columnar_scoring_sequence: result.columnar_bytes,
..Default::default()

1)

XNERBRNERFPITHRS . ERARERAR, BEERE T EEEESETABE NRXNFIIERE,
Phoenix ranking AJ8E REEIRBIZMIAND B TTIEEEIBE K,
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5.3.3 ffl#=: FollowedUserldsQueryHydrator
home-mixer/query_hydrators/followed_user_ids_query_hydrator.rs &8, BE1hlg) social graph,
EHRIAPRERA:

let followed user_ids = self
.socialgraph_client
.get_followed_user_ids(query.user_1id)
.await?;

XPEBIBEE DN EEE:

e ThunderSource FIEIEX in-network posts,

o RLLHA P BHEARIEREHFIMAFRES,

XEBA— query FERAIRERRSB Z 1N EEM L., EIBNAERE hydrator B2, REEBERX M FEE

IBPLE source. filter. scorer {£H.,

5.3.4 #J%& hydrator 1 dependent hydrator
CandidatePipeline::execute 5Gifl hydrate_query, FBifl hydrate_dependent_query, iX45 7 HEZR—&K

AREEI S .
MRE hydrator RKFHFRIA query, ERIZMESE—Ht, HIAXFIER. BikIIER. BFRTAR
Hl, WMREA hydrator MKEE—HEAMNERIFER, BRIZBAE dependent BHER,

ETHA L “2HIRFR"EEN, B “28H TR ERE,

5.3.5 Query hydration B EERS
Query hydrator %8f5, pipeline 7£ hydrate_query RS TE Ok(hydrated) BFIEH update:

for (hydrator, result) in hydrators.iter().zip(results) {
if let Ok(hydrated) = result {
hydrator.update(&mut hydrated_query, hydrated);
}
}

BRERERMFERESFRIFHMIMAS. MAMSESZE, ERREAHNTLE,
fBlan:

* scoring sequence fifR%AT, PhoenixScorer 2iREIZAIA candidate,
* followed_user_ids fft&<BF, ThunderSource FIEEEAZ! in—-network {&i%,
* blocked_user_ids fR%kRf, WRELELREEHMIRIF, ATREFMEF LM,

b BRMERBRARE

5 hydrator R FUBZENMERNIEN . EIIRFIEERT “BFIRAXREEMAN”, BAIgERR H
RERSKY . ZFMIEREEMER—ERE.,

5.3.6 ZfAliE—" query hydrator
SR query hydrator, ¥E FEIRIZER:

5] ER 1iB8
EAMNBINFEER? & Ok(ScoredPostsQuery { ... }) # update,
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R TRE? BIFAR client, ERSEHEIRLE,

EAEEFSER? & query.params.get(...) #l query.decider,
KWERHINMERTA? & pipeline & IZE A S,
WEERAXTFER? B rg FER,

5.3.7 x>

1. £ phoenix_candidate_pipeline.rs FFIHFTE query hydrator, HEBMREIEABIMTAFER.
2. H rg "scoring_sequence" ET&E??E&E’\]%’E@H@TX‘Z%, Xo“BAEFGEERE",
3. E—MRINAEMEX RS hydrator, ETFNREKXRM, BLEgEHIN AR L6,

5.4 Sources, {&RiENEMBIER
Source R EFARARERE “WEM WM K. EAARIEASHTE, bANBEREHR; EREIZ—
B8R : 483X query, FoEZFIFPLE(RIE?

5.4.1 Source HIE4

candidate-pipeline/source.rs Y trait R%8:
#[async_tratit]
pub trait Source<Q, C>: Any + Send + Sync
where

Q: PipelineQuery,

C: PipelineCandidate,

fn enable(&self, _query: &Q) -> bool { true }
async fn source(&self, query: &Q) -> Result<Vec<C>, String>;

¥
source IR[EIRIZ—HE candidate, ERFJLARBERTF. RPC. &7, MERER. [ SRAHEAMRS.

£ CandidatePipeline::fetch_candidates 1, FREBFAM source £FH1T71a1T, AEIEMINGER
append BlE—MRIEFIRE ., KM source SHHET .

5.4.2 | ¥—: ThunderSource
home-mixer/sources/thunder_source.rs $1 38 in-network & &t ., B 1 BX query E i
followed_user_1ids, [@ Thunder 1&XKiXLERFEEROTHANG T,

BIEREE:

e user_id: HEIFAF,
e following_user_1ids: xKFFEK,

* max_results: ZRZSEZDER,

o exclude_tweet_ids: BAREIINEEHIFRAILF,
e algorithm: Thunder AEEILIRIE,

RElfF, B LightPost ¥&BL PostCandidate, B N\ tweet_id. author_id. reply/retweet {52

served_type,

2 source ARE(HEMEFE
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ThunderSource JR[El#Y candidate REMIBFS, XA, EEER. Ik, B85, €&
FEABLEE hydrator,

5.4.3 fflF—: PhoenixSource
home-mixer/sources/phoenix_source.rs A5 out—of-network HJ Phoenix retrieval {&i%, ©iEEY

retrieval_sequence, WA Phoenix retrieval client:

let response = self
.phoenix_retrieval_client
.retrieve(...)
.awailt?;

B enable &f4EE ThunderSource EE Z:

* topic request FYLMIEA[E,

o FTAFIEB AR BES &8 PhoenixSource,

* in_network_only RA~EH,

e 274 cached posts RS,

XA source AR Z2“FARBIMERS” . BIRFEIE “HANERETES X MEILIEHIFIRT,

5.4.4 {RFEFRE#ME

— feed IHERBEAERKHE—T source:

Source HERIN AR/ B SEI

Thunder FIEMLE . TR, RIER RIEBEZRTTIRRE, FAFPAER
Eo

Phoenix Retrieval ERIBEX A out-of-network  KHI1T RN FFIFRELARSS, FIRERZRSIH
BFFEROM

Topics/MOE REAN ERELY RIZIA FEIFK LT XANREEFIMR,

CachedPosts ERAERER, FRIER AIREREEERE, TERMIEREALHE,

Ads/Prompts/WTF &= mAml gk FERANZZ2AR,

BNt B E RGO EMRNREY—. 1 source TRE TR, Hh source {HSARIREIRL TR

5.4.5 Source HIEIR AR
Y feed T, source EREENENMS ., — 1 ZRHEINF:

query hydrator @& 4T T source BEERIFER? U0 followed_user_ids. retrieval_sequence,
source B9 enable B &R/ false? & params. decider. request type,

source I TEABEERMN? EEIZAEM latency,

source JR[E] T Z/NRIGIRIR? A EFE filter FAE.

RIEREH 7 ANE id? U0 tweet id. author id, served type,

5.4.6 RIABEF T ST
source ZEREFIMRSBER, BHREINEEMAE:

* hydrator E4NE ZRIEFER

ok~ 0D~
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o filter EFHEE SR,
e scoring BRIEHMEE Z candidate,
e selector # side effect IR EthET

&t source BY max_results BRRMAAZ EHINE ., RSEITE[E: XIMERANTHEERE. TR
e, TR THEE?

5.4.7 >

1. #£ phoenix_candidate_pipeline.rs B sources &K, & in—network. out—of-network. cache.
HWRFDE,

2. FTFF ThunderSource, FRHHEMKE query FIMILEFER,

3. $J7F PhoenixSource, BRIFER enable FHDAIEFRIPMT AR,

5.5 Candidate Hydration, B{&i%&#MakATHIBRASITSR
Source REIMEIEBERE, ERI8ERA tweet id. author id. served type, XN RIFREEL S
BR, hAeERoSHE ., Candidate hydrator HERE 2 HE B FER,

5.5.1 Hydrator B9&4Y
candidate-pipeline/hydrator.rs BE—1IEEEENAR:

/// IMPORTANT: The returned vector must have the same candidates in the same order as the
input.

/// Dropping candidates in a hydrator is not allowed - use a filter stage instead.

async fn hydrate(&self, query: &Q, candidates: &[C]) -> Vec<Result<C, String>>;

XA &SRR hydrator B9XHE, hydrator REEHNFER, TEEMIRIE, MIPRIRIEZ filter BIERZT,

MFERB: R aDTREIRF

pipeline = zip IBRIRIEH hydration ZEREXT. AR hydrator MREI—1. 2 7 RFSLE
aliRzE, EEFEMESENR, XX bug RIEH, FIMMEREXKERE.

5.5.2 update ] update_all

hydrator JR[EIFAZ5EE candidate, MR “RIETB2ARFE M candidate, update JREWAHEIX
LFEEFHEIR candidate:

fn update(&self, candidate: &mut C, hydrated: C);

ZRIA update_all RIEBABTER, RTE ok(hydrated) BYEHT, KMEREHIT, R candidate {RIFE
BFE,

EXMEITEEA hydrator BiEMHAFR : CoreData RSEX A EM X R, VideoDuration R 5 #l4mAY
K, LanguageCode REiES, 1 HIBE.

5.5.3 ffl%: CoreDataCandidateHydrator
home-mixer/candidate_hydrators/core_data_candidate_hydrator.rs M TES 3XEXi&+ core data,
EANIFEREIE:

e retweeted_user_id

o retweeted_tweet_id

e in_reply_to_tweet_1id

o tweet_text

47



TR EH MK B EN — DY@ T ¢ CoreDataCacheValue 1R 7 71 author_id, {8
CoreDataCandidateHydrator::update 5 [o] candidate BRI R EFEN . DEXAZANXEK, A 5o
author_id, FEULEX—TITAEIE “cache value BEEFE M “update —EEFER"RA—IX; HIER
EFBREREMMZE update,

EXIMAYE CachedHydrator, PRLASEEARMETR; EFsEawid, Bit2EAA TES,

match self.cache_store().get(&key).await {
Some(value) => results[index] = Some(Ok(self.hydrate_from_cache(value))),
None => missing_candidates.push(candidate.clone()),

}

EiFan PG REIRIE hydrated candidate; 7R ap PEMRIZEEPHER, 45 hydrate_from_client
#HEIFK.

5.5.4 Aft4 hydration BE7F
BRIETHIEEEWESBE KR, —FKWEFAEESZ AP, 2ThFESR. 2P EEEFREI. REEF
i, TTEIRRSSESAKEEEIEN,
EEFHRER:
o FRIRINEBARSZSIE S .
o [&{ P50/P90 iR,
s EHEERITIRERINE,
EFRIXBE:
o BUETIREITHE, BIaNnE MR, EEIRESZ(,

o 217 key IRITHIFSSRFE,
o EEHHFERMEN, EFERIEMERE,

ELb4E27F hydrator [EBJIE% cache hit/miss $8fn, EXERBE, BItFEMER, MEENZitE
BBEHIIUEE,

5.5.5 Hydration FR&KGHIT—%

CoreData AJEEHAZIEFK L FH metadata, ERIREIFKIA candidate, M AEEEMR. 4
CoreDataHydrationFilter &= author_id !'= 0 M5B MKRE; XEK source HRIFMERE AR EE
BIEEFERL

XE—FIAMAVERTI L

* hydrator: BERAI*FE, #ARIFMEB TFRINRE,
o filter: WIRIBEFEIRSIRERITEETBELRLE,

EXmEBRE—ESIULHERE, (MAMERERDKFBE. FEREW, TEWAMLER,

5.5.6 it=iBER
hydrator {FFX—#t Rz A E1EK:

let tweet_ids: Vec<u64> = candidates.iter().map(|c| c.tweet_id).collect();
let post_features = client.get_tweet_core_datas(tweet_ids.clone()).await;

}ttgiﬁﬁitti; BREESL LR, RATRDMETERMRSIHEREITH. B EHARE: KK
FIRESHEBERIEKE, HANORBEEL., RIEHE. HXNNBIREBEFEE—RZIRiTt,
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5.5.7 T4

1. £ candidate-pipeline/hydrator.rs FIRHBIKENEIZIE, BEUR hydrator MREI—1DER, 1E
ZRUN{aabEE,

2. $TFF coreDataCandidateHydrator, FlH cache key. cache value ] update B NHIFEX,

3. ¥—"3E cached hydrator, tE3RE#] CoreData FIKRIAMES R,
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6 MziEZIRLEIHF

RIEFEBEIFHEE, RAEFEEEERT. EUVIASHFERAZEIMNAS, BIEFIZKRI S S, =&
Bz RARIEH HREIRFS,

6.1 Filtering, MPLEMRIEABELRLE

BERELREMREVRNAS, LEHRTNZEBRINRNS. Filter MERARBRESHKAE: RES5F

SMAEAY kept, DAKMEFEBRAY removed,

6.1.1 Filter 984
candidate-pipeline/filter.rs BIRZOEEIZE:
pub struct FilterResult<C> {

pub kept: Vec<C>,

pub removed: Vec<C>,

}

pub trait Filter<Q, C>: Any + Send + Sync {
fn filter(&self, query: &Q, candidates: Vec<(C>) -> FilterResult<(C>;
}
filter 1 hydrator RAMXFIZE: filter AJIUANTRIEES AN, EEE—H candidates, iR[E kept
# removed,

pipeline RINFZ1TAAERBAMN filter, B filter RF/ E— filter B8 F3£AY candidates,

6.1.2 fl=—: DropDuplicatesFilter
home-mixer/filters/drop_duplicates_filter.rs =gmA & IEHEN filter:

let mut seen_1ids = HashSet::new();

for candidate in candidates {
if seen_1ids.insert(candidate.tweet_1id) {
kept.push(candidate);
} else {
removed.push(candidate);
}
}

ERANEZ source BEIES, Thunder. Phoenix. EF&AIEEIREIE—&KIEF, WRAEE, E—
AR REEEEMBRESEINTFR. EEF D, EEEEET.

6.1.3 fl+=—: AuthorSocialgraphFilter
home-mixer/filters/author_socialgraph_filter.rs WIBHRKARAR, ESNE:

* viewer @& Rk author,
e viewer 25 EH author,
e author @& Rk viewer,
* quote T} retweet T RIIEE R T B RRKR.

X filter FE“EXM" B, MEAFEHMNR AR, REIANEX, BAEEHE AP RRE
RAERE R R,

by BESEARFTIMRETR
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EERAAERBARMMKET. BPRK. L%, 22, HRFRSEEZBAR; BXE. 2
#E. B BB EB R,

6.1.4 IFFATLEE
filter ISR M0MERE. ARMFZRER, BEA/LNR:

o FEM. MEMMNTIERESER, HINEE.

o {K#i hydration FEXHITIEATMMTEIEX hydrator Zf5.
o ZRMAINMTEREHBEE, REERFESEMERRNIT,
o SRERRER filter ERIALURD LR,

540 DropDuplicatesFilter R{EE, SFERIBER /D EERIEX, CoreDataHydrationFilter W

CoreDataHydrator #h52F X, VFFilter f£ post-selection M EIETT, X EPERRAMRIEMELENE.

6.1.5 removed A2 hiiRENIE

pipeline fR1F T filtered candidates, side effect thEEEZ! selected F non_selected, #FZFRAV(IEIE
RBEZMMNE:

o I filter BIREZZ?

o EIRBRATALEZER?

o E source IREINRIAZEREBO AR ER?

o ERBHRARESSHLBERREELA?

AL Filter::run 215% kept_count, removed_count. filter_rate, HE[CFR, RERETIATZ

RBEH, BERIZEM—EIHKR,

6.1.6 Filter BAIZRIAE XS
filter ZEIRIE option FERFIMT, MRIIMEIEBEXAE, Lo, Hu0:
let author_blocks_viewer = candidate.author_blocks_viewer.unwrap_or(false);
XERRFRREAMZSEREGIE”  XITRZFERAN THEIEDE, hogEE LMK, 25618
EEE Liks hydrator BRI M FIEEER] AT IE—EEIRT,

FTFEIE filter BY, 1BE! unwrap_or(false). TFIFK. EAIA candidate, B{ETR[a): TREEIBH Z K
UV, 1B, ERAKRF?

6.1.7 A&

1. 7£ phoenix_candidate_pipeline.rs € filters FIpNR, IRjFE filter MRFIHILFER .,
2. ¥ —"PREEFE hydration [FIE1THY filter, %BAREA.

3. RIRRRIBERHRERTER, BERRREEN=TTIRIET.

6.2 Scoring 1 Selection, MFMNZIRLZIRF

TiEzE, ®TAREREZEREINF. Scoring MERATRENRIFIES, Selection FE fa STiEiFFIR
HE.

6.2.1 Scorer I8 4

candidate-pipeline/scorer.rs ¥ hydrator 1%, thEXKIREIZERKEMMAN—IN:

async fn score(&self, query: &Q, candidates: &[C]) -> Vec<Result<C, String>>;
fn update(&self, candidate: &mut C, scored: C);
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scorer A MBRIZIE, EREFER, HI40 Phoenix Fill, MNiyD. &=&Z5.

pipeline |1 1T scorer:

for scorer in all.iter().filter(|s| s.enable(query)) {
let scored = scorer.run(query, &candidates).await;
scorer.update_all(&mut candidates, scored);

}
iz 1T R E 2 scorer Z [ A BER MK, RankingScorer FEE L EY PhoenixScorer 5 N A

phoenix_scores,

6.2.2 PhoenixScorer: EAAERRS

home-mixer/scorers/phoenix_scorer.rs =145

1. #R#E query 1% Phoenix cluster,
2. 1& query 1 candidates #31&5% prediction request,
3. AR prediction client, 1ER[E1AY per—candidate score E[g] candidate,

THREE—LtkE LiBE, HIMFAFH{E. decider override. egress sidecar fallback, FiFARH—R
EIEMESH, BEEMEXLERAEERILEN, MEL LREREMTRITSH,

6.2.3 RankingScorer: 1BZ1TH ML 2 £

home-mixer/scorers/ranking_scorer.rs & Phoenix BJZ TR0 :

let combined_score = favorite * favorite_weight
+ reply * reply_weight

+ retweet * retweet_weight
+ not_interested * not_interested_weight
+ block_author * block_author_weight
+ o
REESR:

e normalize score,

o HMIEEZHMIEE,

e 3 out-of-network f&i%3ELA OON X E,
e E N\ weighted_score #0 score,

R—H I THFRAFNBENAS: REFATHERER, WSSEREMNIREXLETA.

R DEES MBS

DBAZERFENEE, ERSMBEMNMNER: EXR. @&, F8. XEFE. ARk, Z
Ht. OON RZE%., FESMER™mBT.

6.2.4 fEEZHM
RankingScorer B apply_author_diversity 2RO HHIF, ARXNE—EEWE 2 £, £ 3 £HNE
M=H. ENBETEERE— MEEELSERZAE.

RXEAMNGRHEFERATRZRRANBREATNIEULD ., &L feed E—1TF5, FIBFREZE
EEFE. EREE. [ SER. EEWFLMN,
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6.2.5 Selector T4
candidate-pipeline/selector.rs TARHEFEF &M

fn score(&self, candidate: &C) -> f64;

fn sort(&self, candidates: Vec<C>) -> Vec<C> {

sorted.sort_by(|a, b| self.score(b).partial_cmp(&self.score(a)).unwrap_or(...))
}
TopKScoreSelector R{EE : Y candidate.score, &#FRI K 1,

fn score(&self, candidate: &PostCandidate) -> f64 {
candidate.score.unwrap_or(f64: :NEG_INFINITY)
}

MRIRIEIRE score, ERHEIRE. XEE—TRIMEEN: RESHTZ 0D, MENES.

6.2.6 BlenderSelector: R4 feed TR RBIGF
home-mixer/selectors/blender_selector.rs s27ME For You pipeline B selector, BE45GIE Feeditem
DR posts. ads. who-to-follow, prompts. push-to—home, 7AfG:

e A ads blender JEN &,

o A prompts,

e 1HAN who-to-follow,

e 32 push-to—home EEZIFFk.

XiRBARR selector F—ERZIRDEHF, AE item XRSBEEME. ERANT@AR,

6.2.7 =TE>]

1. ¥TFF RankingScorer, HHIERIG. AR, ZHFME. OON NED HIERERLE,

2. 1B —MBRARIRIER] favorite/reply/not_interested 88, FEMNDEN

3. XFLE TopKScoreSelector # BlenderSelector, IRBAEINTARSABERR pipeline,

6.3 Side Effects MM, BREIZERFEETE
% pipeline IEHRAZRIRG, BRHARBELESER. RALTEERE. EfMERF. i0X served history,
&% Kafka B, SITTHREBIE. XEREBEAANT LA, ERE0GEEEEFNDDHE

6.3.1 SideEffect IS4
candidate-pipeline/side_effect.rs X T side effect HA:

pub struct SideEffectInput<Q, C> {
pub query: Arc<Q>,
pub selected_candidates: Vec<C>,
pub non_selected_candidates: Vec<C>,

}
EaEEE:
o FI query,

o REEPHIRE,
o RBRIRFRIRIE,

side effect LA BB AT, FFHEE. SIHREFNEE, HECRIRIRER,

6.3.2 A+ A FEEN K
CandidatePipeline::run_side_effects F3 tokio::spawn [FEHIIT:
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tokio: :spawn(async move {
let futures = side_effects
.iter()
.filter(|se| se.enable(input.query.clone()))
.map( |se| se.run(input.clone()));
let _ = join_all(futures).awalt;
s

RN RAF R REIR., HRINNELERARIE, TNi%F Kafka 8 Redis EATEA,

BEEITHEHERMPL: 2R side effect LRI, HRNERAIBEREFRMIN, REBLUEIIAT , b
40 served history ik 5#t%, BPABREERFIE—MAZE; BIACHTREK, JIGBENZRI TR,

6.3.3 flF: ServedCandidatesKafkaSideEffect

home-mixer/side_effects/served candidates kafka side effect.rs =38 selected feed items [F5!
1A% thrift, $AE&1ZZEI Kafka,

EFRIE query #93& request_info, BiE[H selected items:

for item in items {
if let Some(entry_info) = build_entry_info(item) {
let served = ServedEntry { request: request_info.clone(), entry:
Some(Box::new(entry_info)) };
let bytes = serialize_compact(&served)?;
payloads.push(bytes);

}
REHITRIE

let futs: Vec<_> = payloads.iter().map(|bytes]| self.kafka_client.send(bytes)).collect();
let results = futures::future::join_all(futs).await;

XR—FHAHERR: EXLRRIEILERE, #EESWT. k. SEitsEBIER,
6.3.4 MNE=HE

AINE B E AN A B

e tracing span: ICEMER. AR, BANE. s, TEXRE,

e stats receiver: iBFIEHT, {§|J§Zl] result size. cache hit/miss. filter kept/removed,
e structured log: ERHIR. LR, BREREES.

TNERZ L EEFHMURT, BERSRHKS, RAESRBNGLETEN, TEMERRLER
ME.

6.3.5 & M2 L e R FEtn

[B) &% MEEE

feed TER source candidate_count, filter removed_count. final
result_size,

JERT S query hydrator/source/hydrator/scorer latency %%,

BERNSE DropDuplicatesFilter removed. served history 5. cached
posts 124§,

REEXABRARD IR source JREIE. topic filter. visibility filter. S %,
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INEEIER served candidates Kafka side effect fHiR%E . B HEHE.

6.3.6 Side effect BATSE1Hi&it
BREESEVEERE:

s EEREFM?

s EEFERM?

s KM EERERE?

o BEAREE dead letter queue?

s EREIEERIRAGRITR?

s EESMERFIRFNEURTFER?

REREBL T WEEE AIRSCEE, BE(NRERSES KBREET.

WER: EFERFNAR

HEIEKRRY side effect EESMARFEIFTKM query hydration EHE, tEMARKIIZGFESR
HN—&o . BREZENEN, RESTMT—1ER,

6.3.7 xTE]

1. #£ phoenix_candidate_pipeline.rs ] for_you_candidate_pipeline.rs FFH side effects, IRZE
Z. BE. g0it. EHoE,

2. — side effect, BERERBIHENEKRMEEBEKRD BB AFMN,

3. i&it— dashboard: ZE/MEE source JREIE . filter ITIEZE . scorer FEIR. final result size. side
effect FHIRE,

6.4 Selector flliRHE, feed B— 1 F7F1
Selector "R E“BY top K", 7EME FIRIERKLLE, selector BI AR &8 ; fE R R feed /K& E, selector
BB, KFEE. BMEINRS, KTXILE TopkScoreSelector 1 BlenderSelector,

6.4.1 TopKScoreSelector: MhF{ZiEE

home-mixer/selectors/top_k_score_selector.rs {R%5:

fn score(&self, candidate: &PostCandidate) -> 64 {
candidate.score.unwrap_or(f64: :NEG_INFINITY)
}

fn size(&self) -> Option<usize> {
Some(params: :TOP_K_CANDIDATES_TO_SELECT)
}

B RankingScorer EZE AN candidate.score, 2R score TRk, FRAMNTS, BRARITDIRIEHE
£ IS

XEAEMFI#EFHE selector: HiF. &, LR TRIME non_selected,

6.4.2 BlenderSelector: J&% feed B
home-mixer/selectors/blender_selector.rs & BAYZE FeedItem, RNRENGF, B partition:

let PartitionedFeedItems {
posts,
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ads,
wtf_modules,
prompts,
push_to_home,
} = partition_feed_items(candidates);

RIEEE SRR

let blender: &dyn AdsBlender = match blender_type.as_str() {
"safe_gap" => &self.safe_gap_blender,
_ => &self.partition_organic_blender,

}s
RGN prompts. who-to-follow, push—-to—-home,

6.4.3 At ARLR feed FEERIED HF
=& feed Z2ZM item BAS ., AE item BEARBIR:

o IhF: XM, B, RBRE.

o 5 B, BE. RE,

e Who to follow: *Zig{,

e Prompt: F&m5|SHIZE Br.

 Push to home: #5FENOFEREAS .

MRG—R—" score Hi7, SRERABEME. BE. BRICTIZNTmINTR.

6.4.4 BHI=TEBR
SRAEFAIAD =B

Bx AR

RIENEF &+ 2 [8)3% relevance score HER,
S item EA &, KEHE. BRIRMNEN,
RAZLYRIBIE ZxEfRE. EN. £&. UBEILE.

b —

TopKScoreSelector FEAMEZE—/Z; BlenderSelector {MBE" . =&,

6.4.5 non_selected BIE X
Selector JR[E] SelectResult:

pub struct SelectResult<C> {
pub selected: Vec<C>,
pub non_selected: Vec<C>,

}
non_selected ~E2TAIE. ERTMAT:

o side effect ILRMLERIE R
o EEFREDEARRZERIIRIE

o M7 selector ERFZX,

o JIZRIEERRIDFHIAEAR,

BlenderSelector MR N EFHI posts/ads #31& placeholder, REBLEITIENX .,

6.4.6 [ SR HEAVSSTR Y
FERRBENT . TR
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o BFHAEIE,

e BE brand safety,

* iC3% impression id,
o AMERIRMLAIR,

o NI,

Ftt ads FfER source HASMNE pipeline, BH BlenderSelector R4 &, XEHLIE S EHIZEE G
THEF R B E B,

6.4.7 Selector HE&E1EHR

selector:

input_count:

selected_count:
non_selected_count:

score field:

missing score count:

item type distribution before:
item type distribution after:
fixed position rules:

ads dropped:

posts dropped:

I} Ex2% feed (A, WAFE item type distribution, REMLF 0 EAGE,

6.4.8 XTI

1. 3FEE TopKScoreSelector 1 BlenderSelector RUIAZEEY,

2. BB BlenderSelector: :score JR[E O t;&[0]7H,

3. IIT—"1#M: 5 8 £ organic post ER% 1% &. BHERTRANE—E.
4. BZE: IR push-to-home HEAF L, SASFIMELM item B9 position iBX?
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7 BERE: EXERRILERE
SERIL T NEIRF, AEFHEXRL. S—PHRRE—ENEE: BRAT. KHMLTER . S5
WLEPER . SKIMEHRE AR,

7.1 Source FESFIE, =MEREADO
BEBEZ#HE Source WEYW, X—THIE=TERM source: ThunderSource, PhoenixSource.
CachedPostsSource, Ef 1D AR ITMEE . EE GO, EEFLEIMN=MEEAND.

7.1.1 3% Source HIPUE L5
22 source #BRILAIZIUEIRFF:

1. enable: HENEKREEMNIZIEIT,

2. WMAFER: EM query IEEMLES.

3. SMEBIEA: ETARIBTRSE. BIFERUTIE,
4. candidate #i&: ELRIRIEE NBLVIEFR.

RIUELERMBREERE, RE source BF, REAME"EMBER"; BZHE, (RAHE"EF AR
. B A. KBS ERE. REIFA".

7.1.2 ThunderSource: *FMKZ[E

home-mixer/sources/thunder_source.rs HJ enable 1R45:

fn enable(&self, query: &ScoredPostsQuery) -> bool {
!query.has_cached_posts

}

WNRELZWH cached posts, ERNIEIT. XE—THAMMN: EFEBIFN, THBITXH Thunder,
TiZER query FERBIE:

e query.user_id

e query.user_features.followed_user_1ids

e query.seen_ids

e query.params.get(ThunderMaxResults)

e query.params.get(ThunderAlgorithm)

e query.in_network_only

Hrh followed_user_ids €8 query hydration, a1 *;¥%RERS, ThunderSource BIIER B, B
EZAREIBR in—network fRifE,

7.1.3 ThunderSource BJ9MRE B
ThunderSource &3 gRPC client & :

let response = client
.get_in_network_posts(request)
.awatilt
.map_err(|e| format!("ThunderSource: {}", e))?;

XENZEFELALERTMEN—HD. ETAEAMEBHERAR, MEERSIEKRK, KKWEED
ThunderSource JR[E] Err, pipeline 2T ERIRIE, BEAMD source {hr k4L,

7.1.4 ThunderSource B candidate #3i&
IREAY LightPost #&3ER PostCandidate:

58



PostCandidate {
tweet_id: post.post_id as ub4,
author_1id: post.author_1id as u64,
in_reply_to_tweet_id,
retweeted_tweet_1id,
ancestors,
served_type: Some(served_type),
..Default::default()

}

RLEF R MR ERRA

e tweet_id B FXEE. hydration. ¥J9. BHE.

* author_id AFHRENTIEMNIES 244,

* reply/retweet/ancestors FF&1EAMEF] served history,
e served_type T HE. 28 oHIRZMN,

2. Source REMEFE

ThunderSource REEXAR., 1B5. REMEMNRED . ERE source MERIHTEFIENFER,
EHh{5 B4R E4E hydrator ] scorer,

7.1.5 PhoenixSource: {#E&EZEAO

home-mixer/sources/phoenix_source.rs [ enable BEEZ%:

('query.is_topic_request() || query.is_bulk_topic_request())
&& (!'query.params.get(EnableNewUserTopicRetrieval) || !query.has_new_user_topic_ids())
&& 'query.in_network_only
&& !query.has_cached_posts

XER MBS U S H R

* topic request IHEEBEMNIZELEE Phoenix,
s MAFIEHRBREEIEE.

e ranked following IEXEEZ1E OON,

e cached posts EEERIEE,

XX enable FAHY, AESENXEMRERIAN. BFNFEZES—TEREM SR

7.1.6 PhoenixSource B%i N {kE6i
PhoenixSource gz <IN E retrieval_sequence:

let sequence = query
.retrieval_sequence
.as_ref()
.ok_or_else( || "PhoenixSource: missing retrieval_sequence".to_string())?;

&8 retrieval sequence, TEHIELM ., XEREIE: Phoenix Retrieval EERFH LR IE user
representation, MNRITHFEIIRE, BEIEKEZEEHE LT,

ERIEE:
e query.user_1id

e query.columnar_retrieval_sequence

e query.params.get(PhoenixMaxResults)
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e Client_context

e User_context

e cluster #1 decider

7.1.7 PhoenixSource BEFEF cluster
resolve cluster SIRIEFH T KEL)H cluster:

let action_count = query.retrieval_sequence

.as_ref()

.and_then(|s| s.metadata.as_ref())

.map(|m| m.length)

.unwrap_or(0);
G0 action_count /NFEE, NMERFIAF cluster, XREFERJENME: FALHED, H@E
BIA[REARTR, BELHRIBSIREL,

7.1.8 CachedPostsSource: E7ZEK

home-mixer/sources/cached_posts_source.rs =Ex 8 source:

fn enable(&self, query: &ScoredPostsQuery) -> bool {
query.has_cached_posts

}

async fn source(&self, query: &ScoredPostsQuery) -> Result<Vec<PostCandidate>, String> {
Ok(query.cached_posts.clone())
}

EAREREIINEARSS, ERNEFEZNELZE CachedPostsQueryHydrator 58, ERE query R
cached_posts f%[8] source MEX.

XMZITERESE, BRA—: TiLFEEXRBELIIRS . BEBRIREEF, FE pipeline #@ET
source N EXIZEUL vec<PostCandidate>,

7.1.9 =Fh source BIXTEE

Source RIZFRTR KERKH FEXR

ThunderSource  5LRF in—network X E 5 FR . Thunder ZKFFIRERZK. Thunder 1€, &
gRPC BRI,

PhoenixSource  QON fREIZ (G| retrieval sequence. & 1THFFIERK. cluster FHix. B
BIZBEIRS 1R E Tk,

CachedPostsSourcRedis 174 R cached_posts query & (E73TH. B%EEE. F TR
124 VLEC,

7.1.10 Source HfE1ER

source name:
enabled:

disabled reason:

input fields:

external dependency:

timeout/failure behavior:

candidate count:

fields written:

served_type:

downstream filters likely to remove:
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R MEIREEFIRIE source RITTHM“EIRE T —EARIE" B ATHIES X,

FARLE: 52

1. 48 ThunderSource E—17 source HFEER,

2. %8 PhoenixSource IEE—17 source HFEEMR,

3. {RIX query.has_cached_posts=true, 5 HELE source kL, F+4,

4. BRFENT CachedPostsSource FFE source MER, MAREIZHT pipeline ix[al,

7.2 FEIBER, M\—1 query FERETEHIE

REZGE, BRI FRIEEBR—TREEEE, TEEMBER. HIEZE. BMMEET4A. KWES
B, RETRSGTHN. ATRNITFERMNEERAE.

7.2.1 FERIBIRAE

BIRFERIIRIL E:

1. #EANE: rg "field_name =" & hydrator #J update,

2. ¥EIFHEE: rg "field_name",

3. X9 BER: query hydration. source. filter, scorer. side effect,

4. IDEFIMEIEX: T, None. 0. false PaIXRM4,

AEREERTEN, FEREEMNENKRBEEMNE.,

7.2.2 followed_user_ids

ENEZE home-mixer/query_hydrators/followed_user_1ids_query_hydrator.rs:

query.user_features.followed_user_ids = hydrated.user_features.followed_user_1ids;
EENE B

® ThunderSource: #43& GetInNetworkPostsRequest.following_user_ids,
* RankingScorer: FIMiFTAFBEE BIHEXITE.
o FLE filter B hydrator RIBE{EAKIEXR R FIMT in—network reply,

XTFERIMMERZIIR., ZHRATEERMESX:

s HFENREXTEAA.
 Social graph ARSI, hydrator ;%8B EFFER,

BERBNRITEX D XAMIER, MolEEiEiRSEIMERFTAFIRE,
7.2.3 retrieval_sequence
B ANEE RetrievalSequenceQueryHydrator, JEEYE & PhoenixSource,

PhoenixSource S ERSEREME:

.ok_or_else(|| "PhoenixSource: missing retrieval_sequence".to_string())?

IR ERKET PhoenixSource kW, FIR[ERIE, pipeline {3RJ4k%i Thunder B 2&1FZE Hith source,
{8 OON ZB[El&firk,

FERIBEN:
¢ Some(sequence): AJUMIERAF L=,
* None: BEIRDETX, TNIZEFRETFI,
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7.2.4 scoring_sequence
EANE = ScoringSequenceQueryHydrator, 1EZEXE = PhoenixScorer,
PhoenixScorer XJf#sk scoring sequence I IER :

if query.scoring_sequence.is_none() {
return vec![0Ok(PostCandidate::default()); candidates.len()];

-

XEFREEASKMEN scorer, MRAEBMEEREIZRINEFH . FLL RankingScorer HRIBTT, 1BER
/I: Phoenix FiMIAY, iFZ action score & None, JREHDEZEIN,

iX# retrieval_sequence FIREEAE , E%Eﬂ‘]ﬁ&?‘ﬂﬁﬂ%' retrieval sequence fifR%<T source
ToIEFTHEARIE; scoring sequence TREFHMRIZE R FE, RAABENHERIIND HEM scorer 44,

7.2.5 has_cached_posts

5 NERZ CachedPostsQueryHydrator, B1E£EY Redis, RH cached posts F=iAZIFHEIRA true:
let has_cached_posts = cached_posts.len() >= MIN_CACHED_POSTS_THRESHOLD;

FEEERZ:

* ThunderSource::enable: cached true BIBkIT .

* PhoenixSource::enable: cached true BSHkIT .

® CoreDataCandidateHydrator::enable: cached true RSBk

® CachedPostsSource::enable: cached true BJi&1T,
e RedisPostCandidateCacheSideEffect::enable: cached true N ANBELEE.,

EXPNZERBEYTF—MEX IR X, Bt pipeline M“SZHFZB[E + hydration + scoring” ¥ 2l “E1F &%
1)

7.2.6 author_id

author_id FEZEH source #¥J#85 N\, CoreDataCandidateHydrator HJ cache value fRfZ7T author_id,
{EZH] update NEES(E candidate, FRLAEMIEATEIA update N, X PFEWZ M EERA:

* CoreDataHydrationFilter FH author_id != 0 ¥lif core data BEE X,
e AuthorSocialgraphFilter FAEMEREikMEEE.

e RankingScorer A EMIEE ZH#1E,

o HEM served history EEig# author id,

Ft author_id=0 AR EBIEE, MERRHLRES . XTAENDMERZF source, hydrator Y update
BEEN filter,

7.2.7 score
score FH RankingScorer N, TopKScoreSelector JEEN:

candidate.score.unwrap_or(f64: :NEG_INFINITY)
Rk score EEM AT, AR 0. XTEINMBREE )2 BT o MRENNIZE /ML IE S IRIARIHE.

7.2.8 FERIBIRER

FER EANE FEFEE TR XS
followed_user_ids FollowedUserldsQueryHyidnariderSource . in—network {RIEARE, FEF
RankingScorer FIMTRE,

62



retrieval_sequenc@RetrievalSequenceQueryPhakaixBource OON BEIXK,

scoring_sequence ScoringSequenceQueryHRarenixScorer WRIFNTRE, REDR=T
FZ,

has_cached_posts CgchedPostsQueryHydr&dt enable 514 pipeline B2,

author_id Source, CoreData Filter/Scorer/Log LS. BHER . BERFE,
cache value R{EHEED
EE

score RankingScorer TopKScoreSelector RIEFTIEIEEHF .,

7.2.9 AF4>)

1. B3 rg "has_cached_posts" #RFTHILENE, EH cached R LIIRE,
2. B rg "author_id" 2 home-mixer/filters, IHMILE filter {KEESEFER,
3. EF—FE, BHEN‘RWAMEREZE 9.

7.3 CachedHydrator ;ZESiE

Hydrator 2 & 1H[0)4MBARS . I T BRRIERF THE S, 1EZRIRET CachedHydrator, X—HHIZEH
ZEIR, HEBAIMLAEFEEESHERRE.

7.3.1 CachedHydrator B9 ta
I8 Hydrator RENX :
async fn hydrate(&self, query: &Q, candidates: &[C]) -> Vec<Result<C, String>>;

CachedHydrator F15E4H:

fn cache_key(&self, candidate: &C) -> Self::CacheKey;

fn hydrate_from_cache(&self, value: Self::CacheValue) -> C;

async fn hydrate_from_client(&self, query: &Q, candidates: &[C]) -> Vec<Result<C, String>>;
fn cache_value(&self, hydrated: &C) -> Self::CacheValue;

EE“BEBEF. % miss, #tEFT client. EEIEEF"HIEIRF—HK ., BIR hydrator REETE X key/value
Fa0{ariA(a) client,

7.3.2 1= HlR
CachedHydrator BYERIASSIRAEE

for each candidate:
key = cache_key(candidate)
if cache hit:
results[index] = hydrate_from_cache(value)
else:
collect missing candidate/key/index

if missing not empty:
hydrated_missing = hydrate_from_client(missing_candidates)
for each hydrated missing:
if ok:
cache_store.insert(key, cache_value(hydrated))
results[index] = hydrated

return results in original order
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T ERIRTE nissing_indices, EN client RLME miss F&, REERNIAMEIR candidates B
NE.

7.3.3 At 2B FRF R

BRIZMAIRIER:
[A, B, C, D]

Hep A, C ap/4E7E, B. D miss, client IRUE] [B, D1, REIFHIERA:
[A_result, B_result, C_result, D_result]

MR, B IXARIESE| C £, F4 filter 7l scorer RETHIRATREK, XEHIRREBITE
BARERI, FALMERENA index B3,

7.3.4 CoreDataCandidateHydrator B key/value
CoreDataCandidateHydrator B cache key /& tweet_id:

fn cache_key(&self, candidate: &PostCandidate) -> u64 {
candidate.tweet_ id

}
cache value B15:

e author id

e retweeted user id
e retweeted tweet id
e in reply to tweet id
e tweet text

XiRAAEZEABZ core data I—1F&E, T2 PostCandidate, £7F value #/)\, ZEMFEIIL
BAHAE; BFEXD, BEEREENEIAR client,

7.3.5 EFmHIER
CachedHydrator: :stat_cache 103 cache hit l miss, EEFZERNINEISIR, BNEFESEN
TEEER T HIIR

AR miss RS, AJEEIRBA:
 cache key RITAREE,
TTL K48,
RIEEEER.
e cache store MEEE.
o RUEFIKRFITITEFEAN,
R hit RSERIEEIR, AJ8EIHR:
e cache value THf,
o key /> EFXHE,
o EHHMPRRERTEN,

7.3.6 4817 correctness
EEAZBRAMEEMNRLY, EESRTRAITHN, CoreData BN, EEX R . BRASEHUNRTE, &
NDEMNRR, MLEFERAIMER, BURTENZHMENEIR M.
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29k

SEFREERER, HIANBHEMNFXE,
s METNNREHRFEREIZERER.
o AL, MIFR. BiXRBEFEERNMEERIL.

7.3.7 BT

1. 7€ hydrator.rs FEW CachedHydrator B hit/miss 127t

2. 1 CoreDataCachevalue FHENFERAIT(LINE,

3. % tweet text E1FTHI, S MFLE filter Y HE?

4. &it—"1ERY cached hydrator, B cache key. cache value. ZREXK,

7.4 Filter RES1%, BARERZFH
Fiter REFRAAENEARRAITE. X—THFE="1IK" CoredataHydrationFilter,
AuthorSocialgraphFilter, VFFilter,

7.4.1 CoreDataHydrationFilter: NiESTE 4
home-mixer/filters/core_data_hydration_filter.rs RE—1TZI0NEEE:

let (kept, removed) = candidates.into_iter().partition(|c| c.author_id != 0);

EE author_id != 0 HREFEEEESHERNNEES ., MTATENE tweet_text? EJy author
id EREEMNXATER, EEMARETR. FESHFE. AEHKRBE.

B filter BART — MRS hydrator RFHFR, fiter NFRBFRETRBRE.

7.4.2 AuthorSocialgraphFilter: FAFP &l
home-mixer/filters/author_socialgraph_filter.rs 38 blocked/muted list #p HashSet:

let viewer_blocked_user_1ids: HashSet<i64> =
query.user_features.blocked_user_ids.iter().copied().collect();

RENE candidate HMBEZPMEZR:

e author E&# viewer muted,

e author @& 4% viewer blocked,

e author & block viewer,

e quoted author & block viewer,
* viewer &7 block quoted author,
e viewer =& block retweeted user,

XA R BT R RERIEEE ., quote. retweet, reply #RIEEIEE MM HHETR LT,

7.4.3 VFFilter: A R4RENE
home-mixer/filters/vf_filter.rs {£H visibility_reason:

fn should_drop(reason: &0ption<FilteredReason>) -> bool {
match reason {
Some(FilteredReason: :SafetyResult(safety_result)) => {
matches!(safety_result.action, Action::Drop(_))
}
Some(_) => true,
None => false,
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XTEEREFAE:

e safetyResult H action & Drop, M#&ER,
o Hfth Some(reason) &R,
* None 1" B%.

XEMKE visibility_reason WIFEBERRCELTTIEER,; REEANZIAMRE., ITHRINEER
%2, BURTF _L#? VFCandidateHydrator @& A5, MURESEE EM A ILIERE,

by RERXRKMEEIFIEE

MHEFHEXRFER, REAJEREXR TR L2 RMFE, RRFESHEIRRR. 12X
LG ZERRHS None AUIEX,

7.4.4 Filter lRF 24l
— NN EEIRF R EER

DropDuplicatesFilter
CoreDataHydrationFilter
AgeFilter
SelfTweetFilter
AuthorSocialgraphFilter

VFFilter (post-selection)

HIEM filter BEEH. AT . sEEMRIE, [FER filter FIREMKHEIER 53 hydration 3 R BEEXEHRYR
RMELNE,

7.4.5 TERFE

LEERSA—ER, bl DropDuplicatesFilter &, PI8EIRBEZ source E&5; VFFilter &, AI8EIRAH

PREREER A MMRIEE™, XBEHEE source MIMERE.
HENAERE“AHAMTXAZ”, Elb:

o [ source BYIRIEMRMIE R Z?

o MiIFRA&4ETE scoring BIEE post-selection?

o filter IAERTHRE?

o MIFRE DM SEREL R E—iIEZEL?

7.4.6 T4

1. 294 CoreDataHydrationFilter A+ author_id != 0,

2. %8 AuthorSocialgraphFilter BI—iKkXRINEH,

3. fRTR VFFilter # Some(_) => true RS XFIXE,

4. 3ZIt— filter $84REIR, BEX % source FREM filter FRAKT,

7.5 Scorer JRESIE, MERFINEIRED
Scorer MMER R B S FTFIRMER WEELER”, SLPRsk L scorer REIE cluster i%#%. fallback. INEZH
&, A—1t. SHEEFTEFRARZEE,
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7.5.1 PhoenixScorer BJERE N R
PhoenixScorer VR REIRSZ A, AMImZININHF ., ERVE L ZE phoenix_scores, BIE Z# action
B9 ,

KSR

1RHE query & cluster,
MRFHAFHED, PIRFAF cluster,
HR#E decider f# override,

#J3& prediction request,

1%3% egress client & & phoenix client,
R egress kK, fallback FEi#& client,
BB MRIERIFTNS[E] PostCandidate,

XNRIE AR RS L AGHEERSERIE, cluster, sidecar. fallback #EEF=RSEES .

No ok owod -

7.5.2 RankingScorer FERTRiINSR
RankingScorer ANEA Phoenix BRS5., BEIEZEXEH phoenix_scores, ITE&ZHIFSD .

AN 2=

Phoenix ZiTRN#E
-> weighted score
-> normalize
-> author diversity
-> O0ON weight
-> final score

LSRRI T RALH T, HIEHIFORAN, EXEE, MAERE Phoenix [RIGTUN.

7.5.3 ZITHANE
ScoringWeights:: from_params MSE RFTIEEVINE . IE R 15 E31F favorite. reply. retweet . click, dwell,
follow_author %, faxiREE not_interested. block_author. mute_author. report. not_dwelled &,
XL ARG ARIAE Z B FR:
e 1@ favorite (N&E, REOHEENIAS,
o 1213 reply IXE, TIREIEIIITIEMERNS.
e 8@ dwell IX&E, TIeEREHASHNIMN,
o IRARIGINE, SEFTHBABAFPITRINE .,
WEIRTIHEIISEIRIIIE, EATAZESEERN,
7.5.4 offset_score HIBH
RankingScorer B offset_score, BAME combined score BIBEN ARG R, HIEDHMEREEST
FHIRXE,
MEAD—FRIEELN, REZER: ZTRNIMNXTERERINTMER, SELEBEARERE. I3—1
MoBRE., SNAREREUREN DAL,
7.5.5 (EEZ M
apply_author_diversity &®5ti% weighted score HiF, BIRIEE LIRS . EER TSI

e decay factor: BEEFERBIEE,
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o floor: EIKIRELLA.
EMTBRE—EERRE, BNAZTIER—1EEEENEEEZEE,

7.5.6 OON &
effective_oon_weight R1RHE topic request. FTAFIRSHEIASENEIE OON NE, EiIRERE D~
NERBEX, R5REREEX,

OON REX, AFzHEXEINEE; X5, AP AUREIEZREAT. XTIEE feed ™ am
B9z Bz —.

7.5.7 Scorer HEE&ER

&% id:

served_type:

phoenix_scores E&EHEFHE:
weighted_score:

normalized score:

author diversity multiplier:
oon multiplier:

final score:

selector rank:

X MR 10 MRIE, BEERREEVHFFEREEN—T.

7.5.8 A TE>]

1. FE—MRI%EA favorite. reply. not_interested HItX% .

2. BE—FEN=FREEN diversity R,

3. b3 in—-network #1 out-of-network {&i%£7E OON NEGEHDEZWL .
4. FEFER12 PhoenixScorer 1 RankingScorer 2B~ scorer,
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8 RE. RREFENLEILR
RERATRORSEM, THIME, ADIZR,. £75. served history, AR ER2PRN
TIRBEETHNRE feed, ATIDKLE BE Y IMEREII HIREN DK,

8.1 Thunder SR\, SERIXFEMEIRIE
Thunder 2 in—-network {Zi%)R . EfRANEEALZE “EBHELASR", MR AFPXEINAREL Tt
4, HEERWRRME",

8.1.1 PostStore BIEELEH
thunder/posts/post_store.rs B PostStore {RTE/LEEIE:

posts: Arc<DashMap<i64, LightPost>>,

original_posts_by_user: Arc<DashMap<i64, VecDeque<TinyPost>>>,
secondary_posts_by_user: Arc<DashMap<i64, VecDeque<TinyPost>>>,
video_posts_by_user: Arc<DashMap<i64, VecDeque<TinyPost>>>,
deleted_posts: Arc<DashMap<i64, bool>>,

XBHE—NEEIRIT: TEMFEIER post_id 7, BFPRBEZ%RE TinypPost, tHFLE post id
created_at, XIFIREEERIOINBRIR, EBERES I INIIBEEEREFTEMNF.

8.1.2 EARE

insert_posts RAITIET IR BARFKNNEF, BightEHF, &EEB insert_posts_internal, K
EEiER:

o kI ELMIFRAINEF

o IB5EE LightPost B\ posts,

* 1R#E original/reply/retweet/video FMAAERY per-user BAFI,

RE—MARNRSIHATFRS: SANSEFPTHRBRERS!, IR EAEAE.

8.1.3 MpRFZHA
mark_as_deleted =M posts #ZFRILEF, HE AN deleted_posts, trim_old_posts ~EHIFIEE T
retention BIMLEF,

MRS EIEREE:

o MFRMIBRIFNBERMENBIRRZE,
o THABEBIZHIRNEFERN,
o deleted_posts TBELME create/delete HBHEELF .

MFERZRE WA, BL ERFLFTRFEN “WEIMIER"F0“anmua s,

8.1.4 gRPC RS
thunder/thunder_service.rs 285 get_in_network_posts, Bt semaphore [RHlFH % :

let _permit = match self.request_semaphore.try_acquire() {
Ok(permit) => permit,
Err(_) => return Err(Status::resource_exhausted("Server at capacity, please retry")),
};
—&IEREENRIPE. aﬁ#?iBE%IJET REREFBEIEATE. CPU I TFIRSITH, SHFE
m?}?—iﬁgﬂj‘o BB —E D IERLEIEIEE N RSB E T,
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8.1.5 following list EI3ER

Thunder &K LAEES following_user_ids, WIRIBERE T, FHH debug £HHE, RBZ=2E1HM
Strato HIEYX;T5ER, %t Home Mixer B ThunderSource BESIEIT query hydrator Fe#h3<iE71
xR, BfEL Thunder,

RIRBRE—TEUER AETREEH:

e Home Mixer #c4b, Thunder RfARENLF,
e Thunder B fallback $iiBY, &E& debug S4FHinE=.,

WFHEN, RABSSHE.

8.1.6 ¥Et%
Thunder ic% 7R Z38%n, fla0:

o ERENFIEIR,

* following list X/,
e exclude list X/,
o REINGFEEE,

e reply ratio,

* unique authors,

e posts per author,
e rejected requests,

REAEMRO RN E “REERNE", e “ERMRIERERIZ”, 2R Thunder JREIRINGFXIB. £
EXD . BIELEHIFE, Home Mixer FEINAIFBIFtLEZ 0,

8.1.7 Thunder 1 Phoenix BB %}

Thunder fR3ERT. fRFIEMEE; Phoenix Retrieval [REB &I, RIBXIEML, —MEE feed FEFE
“EB%M

e Thunder fRIEXEXAZTFEEAS.

* Phoenix FERAF WX EME ZIMIAS .

* RankingScorer B4i—#T 2 #1f# OON NEFE,

WMRAFFETHAEL, Thunder BETRE; TR Phoenix BEIRE FF%, feed AJRETM DT AT, HIE
RIESDFE in-network F out—of-network A4S,

8.1.8 AT

1. TE PostStore AL, posts. original_posts_by_user. deleted_posts HJXZ,

2. IR AM 4 per—-user BAFIR{RTF TinyPost,

3. ¥TFF ThunderServiceImpl::get_in_network_posts, ¥HHEFRIF. BWARS . ENCER=TUE.

8.2 Grox # A\, ABHEBERHAETE
Grox INEE feed HIF IR BEIEREEE, BERRBERANS —KEENE: ABER, BHE. 9
% RENE. ZIES embedding. BIEHIFESER, BALTMESEBEEER. TE. HEHIIE,

8.2.1 Engine: {EEHITAO
grox/engine.py B Engine MIESSFAFIEN TaskPayload, AEEIEFHESZHIT:

task = await self._poll_task()
if task is None:
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awailt asyncio.sleep(0.1)
continue
asyncio.create_task(self._run_task(task))

XA feed IHKNE T H#EARRE. Grox BEREEMESRE: AEHAMES. HITiT. 5ER,

8.2.2 PlanMaster: ZMitHXIFHTIRED
grox/plans/plan_master.py F975 ALL_PLANS:

ALL_PLANS = [
PlanInitialBanger(),
PlanPostSafety(),
PlanSpamComment( ),
PlanPostEmbeddingWithSummary( ),

]
exec RHITHATAA plan:

results = await asyncio.gather(*[p.execute(task) for p in cls.ALL_PLANS])

T plan BC2HBIES eligible, NES HAMESH plan iX[E None, EAH plan 7= TaskResult,

=2

BxfG merge_results BHAB D L. embedding. reason. success/error,

8.2.3 Plan: HkEHAMESE
grox/plans/plan.py HJ Plan X#5 TASK_DEPENDENCIES, HITHS, ERNWKHESAIZE future, ARHIT
HEFRBES:

awailt asyncio.gather(
*[self._execute_task(t, ctx, dependencies) for t in self.TASKS.keys()]
)

B task AHUTRIEFT B CRUMKEL:

dep_futures = [dependencies[d] for d in deps]
dep_results = await asyncio.gather(*dep_futures)

XEERBRNINFESIIRERE, IRBRBRVESAIUFAHT, BRENESSIESER.

8.2.4 AREMRERNAX IR
Grox FNERFIBERAHFERANZMUE:

o LN visibility B safety filter,

o HZEF] embedding # N\ retrieval corpus SEEREEL,
o JERASZEH N topic source. topic filter SR MR,
o EIEHFESHN reply ranking HEIERT.

o ZIRTSHIREIRIEREF . XA ZIMIAS.

RXELERAN—EXERPRIF feed FZITE. EZRR, ENRAIERASANFMHE, HEFIERKRIERX
EER.

8.2.5 AR EMEAM SFIREE

MR-

s ERRERETEMELBRPBE,
o RAFER. HLENFTME,
o BN THARERR—NATIERES
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XUB :

o ZRBWR, FMNBJREENERET embedding,

o EBKMSIEMEIERO.

o MG HITELIEE DI,

s AREMEREMEFINEENER, BERAFEM,

8.2.6 Grox #1 Candidate Hydration BJ% %

Candidate hydrator 2B ZENABIERER ., FINLERE. HE. EH. embedding, Grox BEim“4
FEIXLELER”, Home Mixer BiR THEXLLER”, IBETFIEED T, AJLARREELER, B3I ALK
B —EUE )RR,

8.2.7 ARTE>]

1. £ PlanMaster.ALL_PLANS FIE=") plan, #EMNE(IMNERIEIFS.

2. FIF—"BK plan, EHEHRY TASKS F1 TASK_DEPENDENCIES,

3. BBRAMLAABREDEEESIRAINTE, MAREIR feed EXRINIE,

8.3 ZEFMIRTE, EEMTALAEICETE

EEZREAETRNESREN ., EZILFNRNIETRIMTA . EFHESOERE. BP&IEERTLR. LR
SEL2ET., &A1& cached posts #] served history FFIASHER

8.3.1 CachedPostsQueryHydrator: iE4E7E

home-mixer/query_hydrators/cached_posts_query_hydrator.rs M Redis I€EF &%, EBM I XE
S
%

const MIN_CACHED_POSTS_THRESHOLD: usize = 500;
const REDIS_GET_TIMEOUT: Duration = Duration::from_millis(300);

XA F e P A E R & Redis Bt payload. RBIRIENEIAZISE, 77IAJ9 has_cached_posts=true,
W LFBEEE? AAEFEURRBRIMERIE, HEIZE cached path AJEEFEH feed AN E.
BEILRAEEFIBTENLR LN BREIEKE,

8.3.2 IZEFHIK M EREE
Redis GET #£ timeout Bl{F:

tokio::time::timeout(REDIS_GET_TIMEOUT, self.redis_client.get(cache_key.clone())).awailt

FBAYEEEIRAY hydrator iR[E] Err, pipeline "&&E# cached_posts, thA=1% has_cached_posts, T
=A% source RIRTATERIFIEIT.

XR—FEERN: EEEML, TEE—EIEE.
8.3.3 CachedPostsSource: IBE{ZEHEMO source MER

N5 has_cached_posts=true, CachedPostsSource IZ1T, EHfthEH & source BEPIT . X4F pipeline f§
EBASLIE vec<PostCandidate>, FNEBENEFRIEZES—EIRRE.

ZEFIRIZA0ETFAL:

o FFRSERS BEIMRERRSSEN
o FFEIR,
o EED THEARERIRMAITBER,

ZEFIRIZAIXL
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o FEFETRE,
s HFNIEINATTREES.
s SHIBKRETXET, EFRATEABES.

8.3.4 RedisPostCandidateCacheSideEffect: B4&{F
home-mixer/side_effects/redis_post_candidate_cache_side_effect.rs EMNEE%EF. EaM
selected #1 non_selected A#ki%k weighted_score KF 0 BURIE, HiRp FHIFE T,

XiIREFNARERERTAS, LaIUEFeSREEREBREIL, TREKRTUEREZR—H
(Vi
EIRER zstd £48, FHIgE TTL:
const REDIS_TTL_SECONDS: u64 = 180;
const ZSTD_COMPRESSION_LEVEL: 132 = 6;
TTL AREEFERRBEHER, T2KEBEFM.

8.3.5 Served history: H&REHAES
home-mixer/side_effects/update_served_history_side_effect.rs SIEHA Feedltem E A\ served
history, EX#A[E item ZEE:

e Post

e Ad

* WhoToFollow

* Prompt

e PushToHome

Xf Post, #5RA ancestors, SIEATTHZAEI tweet HE N, XeEREBELIFEKERRRE—SIENE
ENX,

8.3.6 JREHIMTH A
WS FAi& XUB&:
cached posts EREDEE, FEERFAA, . B8, E X AME,
served history SHIABMSI1ERH . EANELMEHREERT.
past request 1ZEHIERMEIRIFIELE. RETESBERRRIRA.
timestamps
seen ids HIREBRNS. EFimfRS imE A —E,

8.3.7 IRS—EME
RSRALERBL—HN. side effect EAERANIT, TEMTIN, BAEEM, F—RERT
BEEE BIRAS.
FICRSBEELES B
o RISHORDERIET,
. ERBAEM,
- TEEMHEZET—H,
- BEEASHRFTUMET—H,

XM EATARER WM filter ABEEA cached posts s R .
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3.8 BT
B/t cached posts FIZHFFI BRI,
f#FE MIN_CACHED_POSTS_THRESHOLD {RIF T1t4,
RIR L ETZ selected ] non_selected FHEENX.
2 served history EANKINE ISR B 0] I ja)f,

8.4 REMAINMY, EFERFAVELFR
WERATRERERBEXNE, Bk, Rk, #5. REK. [ & brand safety, ARIETIEARED
R KON HIMIER —KEE,

8.4.1 ZE BRI
BEXMEE: XTNEHAFPTEERIE? 2 IMEE: XTNEEERTIE?

MEWRFTEAE, —TABEMEEXMRS, RESKIEMN, Bomgiis, RIE, —
ATBEYZERE, WA REESHEE.

8.4.2 7] B ERHE MR EE e

A MEER hydrator #MFER, BH filter TS

VFCandidateHydrator
-> candidate.visibility_reason
-> VFFilter
-> kept / removed

BIIFDIERGREICR P MARSSIRE T 247 F “filter IRIBEM T 47,

8.4.3 VFFilter KR
VFFilter HA:

8.
1.
2.
3.
4.

Some(FilteredReason: :SafetyResult(safety_result)) => {
matches!(safety_result.action, Action::Drop(_))

}
Some(_) => true,
None => false,

AIAIERE S

A% drop: MBS,

o EfhiTiBIEA: MIFR,

o SHAEITIEIER: 1R8],

XBEEIRE L ERRIEZS visibility_reason, ¥R hydrator j&iafTekM, None S#IREE ., Eitb
ZE R EEIMIMIS I BER SR RS,

8.44 HRXARE
AuthorSocialgraphFilter fRIFFFITH:

¢ viewer blocked author,
e viewer muted author,
e author blocked viewer,

e quote/retweet 3 RAIEE X &,
XETIRBEE scoring BT, AANRVNELRAFPIB/RAEENASITD.
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8.4.5 [ & brand safety

MR feed RELE EXE, [ SHIARLERBZLRIEEAEMINRS], 18X hydrator B14F:
e AdsBrandSafetyHydrator

e AdsBrandSafetyVfHydrator

ERTIRARFRARSHTRZE viewer, REZE FE. FEEENRNTLTX,

8.4.6 NBEMRNRS

Grox XRERNBTIEMARSEMZTEHE. HE. embedding. %, ZEMZATREH Home Mixer Y

hydrator 3§ filter jEi%&, HTABIBEAESIER, RABLIEGETZE ISR
= LR

JE MRS AR,

T ERIREE A B PEAN I IR AN L source,

N AR RRHATER A RERE,

IERIMERNLZ RSB EIRE,

8.4.7 R HIRHIE

MEMZERASEI, HBIRF:

source B &IRME T Zf&iE?

core data @&IRB T IEMAEE . quote. retweet. reply xZ&H?
social graph filter @&I1517?

visibility hydrator & iR[E] reason?
VFFilter 2&BI15177?

post-selection [FEREXIBEAN TR MERS?
served history f1HEREIER TIZER?

MRKREABTRKIRR, HIEINFEM, BERE visibility_reason % f filter_rate,

8.4.8 ALk

1. EE%R AuthorSocialgraphFilter 1 VFFilter, 1RBBE(NMRIFEINRARE,

2. BB ALEEXI IR IZ RRBIEE 5 .

3. B — A W4 dashboard: ZE/ME1E VF hydrator 5122 . VFFilter #2[2Z . None bl 32 source
HRERRE,

8.5 [ &HRHIMIZ =EI[E
ERHEZ feed ZAAREMNFHIH. EREREB RN, LERIFBFARNIATEZE., AT
% SafeGapAdsBlender,

No ok owod -

8.5.1 AdsBlender BI{ii &
[TERZEMEF scorer —E89 ., EFEIMNE For You pipeline fE AdsSource IR[E] FeedItem: :Ad, ARG
FH BlenderSelector JEA X feed,
EHEITEL AL
o Iy FHEFR SIENER.
o [EEMIMNRARFENELEAR,
o SRHFRTDMRIES RFLNEEE, MmAR gt + ranker,

75



8.5.2 SafeGapAdsBlender
home-mixer/ads/safe_gap_blender.rs BIRZi):

let safe_gaps = find_safe_gaps(&scored_posts);

let spacing = compute_spacing(&ads);

let first_ideal = ads[0].insert_position.max(0) as usize;

let placements = assign_ads_to_gaps(&safe_gaps, ads.len(), &spacing, first_ideal);

EAERBETEEROUEREN, METHk safe gaps, BIRYE spacing D SUE.

8.5.3 safe gap FIENX
safe gap AIAIBEEN ‘T S UBEBANNUE", REABSKHERNESK &, fIZENRAS. UL
TX. = mEAFEITRNESM

SLEARRB FXRERE, AEHEN SHHEA organic ABERERE.

8.5.4 spacing
[TEZEERER. BRI, BPARE; BRFAK, R E. assign_ads_to_gaps ZE[& ideal fiI
B min iI&:

let ideal = prev_1ideal + spacing.requested;
let min = (prev_1ideal + spacing.min).max(last_actual + DEFAULT_SPACING.min);

RIIRRAERAORK AR RERAREME, XEHEH/\ERM safe gap,

8.5.5 YIRIZH B safe gaps
find_best_gap HARNEEMEN, BE SAREA., XEBITHEAERE,

REBBEAIM 7AW BRI ERBR: [ SREEE, BFERAREMRRLAR,

856 HHE
£ item 7£ served candidates side effect FR1CFE promotedTweet, advertiser id. insert position,

impression id %, [ EAELEBEEFEER, AAECERSITE. FERMRBRDH.

8.5.7 A4

1. BRAMAT SRAEAEINSE For You pipeline,

2. IIT—"1F 20 &ML+ 3 &[5 safe gap DECHIF

3. MR safe gaps RE 11, RAMZBAILE &2 jjﬁ/A”
4. eI SEAAETEIN organic post B position,

8.6 Thunder ingestion, SCATEIEEHHNAEZESI
Thunder AR EEHARS, THREFHERKMLFRIZEMMIRSH ., BALRTATERA Kafka listener
HNEITAT, [EEREIIIA ingestion WEARESR,

8.6.1 LAYES|AIE IR
Thunder B R B EERRE X FHEH LRSS, Nk, EF

o PRERIKGFRLF B,

o PRIELLIRMIBRE

o YHIPIRIEE 2 HRIRTEIAT
EHIRFEK,

o FIEKITIRIEIZ R TTIRIIFE,
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XHEZ corpus IN[E. B4 corpus BRI EITEMN@EZRS|; Thunder BEXRIFFEFENAFELEN,

8.6.2 EAKRE
Kafka listener JHZESH4E, 1B LightPost 5 PostStore::insert_posts, PostStore &:

TS [BFIARRAT 8],

& created_at HE%.

BT ERIFRDLF .

BN\ posts,

B X\ per-user BAFI,

X BERIEEMRER I ERRS],

8.6.3 MfRI&E
MIFREHER mark_as_deleted:

self.posts.remove(&post.post_1id);
self.deleted_posts.insert(post.post_1id, true);

deleted_posts MFERN THEBEHELF . WRTKEI delete, BULE create, insert RIEIE
deleted_posts FHkid .

IR RV IRIRBH AR . EEWIER.

8.6.4 BnhisIE
start_auto_trim [FEEHAHIT:

[P CU I\ VI

interval.tick().awalt;
let trimmed = self.trim_old_posts().await;

BB FRIBUEHIATE, FHRIUE Thunder IREIFIAE 5,

8.6.5 1EKATIIH
ThunderService UL following list /5, &M PostStore IR{EERRIE, A THLETE, BEH
semaphore [REIH &, ITMERE, BICEMEE. (EEE. reply ratio. REILEFIFIEIR.

XA BE A Z R B HashMap Eif, EXELERSEF/IFARERE,

8.6.6 Ingestion 1 Query Hydration Hx
Home Mixer @i FollowedUserIdsQueryHydrator #M&3EFIE, #AfF ThunderSource IBFIER LKL
Thunder, Thunder RNFT “XEEERIABHTLARST”,

D5 EM
e Home Mixer &3& viewer £ T,
e Thunder XN FZ5],

8.6.7 RTL>]

1. B2 Thunder ZE[ERIA posts # original_posts_by_user,

2. fiR¥% deleted_posts fN{AIMEEMHELE .

3. &RIT—ERREIET Thunder BUEFEEE S T,

4. BZE: Y18 Kafka ingestion &R 10 18, For You feed &M+ A2
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9 BURFITR. SEMXLI
U RIBRREE, RAMTELR. Wb, ST, AR, EEEANIRSRRENT—RER, B
SIREMELRY, K2 RANATN, HRERITE—RBRNEAR.

9.1 BURMAF, M—RERCEIT—hRIZE
HERAILT—FEOHBE. APXREIINA. RTH4. FESX Bk T4, BEZERARENI
GREAL E LT, ATESRNER" BUAEARNHATE,

9.1.1 FARIEAAZIR
% EIEK
-> BAE. TR HF. BR
-> BXAFEMTAAER
-> BRI AN &
-> REN)IZREHL)IZR
-> 8H checkpoint / embedding / config
-> EREZ| retrieval / ranking RS
-> F—R& EiEK

ABREEBRAE—ER: L EERIITE feed, A TRIEEFER: XEL FELMOARZEEMARL,

9.1.2 At 4B BAEEE
MRABFAFARETHA, MTAERAZBRR T4, MITEERAFRERTHNRNE R4, Z&#
FEAZEEFAER, BEYASTRET “RARBERMEREN"NLETX,

fian:

» BRG favorite: 3BIF/RIR,

o Bin/g reply: 52ER), BRlgEEFIN.

o BinE dwell: BIERRIMNEES.

e [E/R/G not interested: BRI IR,

s BREXEWM: TEEEEETARE, BEAWUE. FBNE. AT,

X2 side effect ] Katka BERNTAEE., ENFAEMELRE, MaIlZ&EIENAD,
9.1.3 HENEREBMNHAFEA

Home Mixer 83 side effects &5 ZEHIE:

e served candidates: RART T4,

* seen ids: AFEALBZINEIEEIIMERNS.
e served history: %HIEE,

e client events: ZFiml{THSEBREMH.

* request cache: ERARIEKRESR.

* scored stats: {RiED B DMLt

REHIERNRS T—RIBER, BHRSIINGMDH, BRIRSETE.

9.1.4 BFP1TRFFIMIBBE R
ScoringSequenceQueryHydrator F1 RetrievalSequenceQueryHydrator #i2I5AAFPITHRERS , X
RBIMANBEREDEHRS: ARPEIMH4A. R4, EBZEX. 25k,

&t query hydration A2 RZ=4E L TX, MEEIRREREAUE TREBFHE,
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9.1.5 &8 artifacts #{aI[@Z A demo

phoenix/run_pipeline.py {EFHRM artifacts I ABIEREL AU —DEI -

* model_params.npz: JIIZESHEREISE,

* embedding tables.npz: J)lIZk1SZIAY hash embedding table,

* config.json: RBIGEH  hash . FIKEEFRE.

e sports_corpus.npz: FUITENRIERT.

e example_sequence.json: REIAFITRAE,

% FZARSRARBMAXINEBIERXLRE S ; Aih demo BEIRMXXEME, EFF>],

9.1.6 BURFIMERIER
HAZMBRAPTAMRLAZM T —REE, HEASFEER:

iR $EIR A

served history YRR R FEHAEE, BRNFIXHI,
ST RFT MREN DR TR B RR R4
BEIIGHER INISEIR R oI N —hRIREL,

® % corpus 7 FHE/ BT LR B EFREEE,

embedding

ANBRENE FOLRE/ BT 2, sl e] RIS

EERE, (RMARBFENRT —FRAS, MEREMZIERIE". ESER, REBIZRFS.
ZEMNEHIKSIERN, BEIINGANEIEEMEE,

9.1.7 BB = [0)’R

ARG E DEIEFREO) R

o IBYHERREK, SHINFHERRE.

e ITHBEEIEIR, S query hydration BEAREFFTN4HEE,

s MRIMENARE, SHERBINER,

o EENRTEANELM, EHEERET.

s NBIRETREL, SERABEELIEHEIZFBIT,

o XRHWA—H, SBIEMOTKRE,

XLE o) AR AR B M BE R R, HERRNRERBEE, BE. 151, RSFZION—FE,

9.1.8 A4

1. E— side effect, WBAEE HIEIESEFHA PRSI —EL,

2. BEAM A RERE T —EFTAFER,

3. BB M ServedCandidatesKafkaSideEffect Bl NF—4SAREHY )| ZRRO(FRAB SR

9.2 SN, AxMxL, & LAAEHLTETH
BEXHEFERATEBAR— R RBHEHRAHRE., BZ1THHSE. feature switch, decider F13LL6
AGEdl, ABRRE2REEE query.params.get(...) Fl query.decider,

9.2.1 SEEME LM
7£ source. hydrator. filter, scorer 1, SEIRFIRZITH:
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e source R AREREN, B4l PhoenixMaxResults, ThunderMaxResults,
o 1&HY cluster, {540 PhoenixInferenceClusterId,

o MTAFEE, %140 PhoenixRankerNewUserHistoryThreshold,

o HEEANE, #IU0 favorite. reply. dwell. not interested,

o ZIEMSEN, U0 AuthorDiversityDecay. AuthorDiversityFloor,

o TIEEIE, BIMRAILFEIR.

o JEHEEREE, 40 AdsBlenderType,

SHNNERIEEREBMBERLR. NRESHEHEEES, RAITHEMEHY,

9.2.2 Decider override
PhoenixScorer::resolve_cluster F9F decider override:

if let Some(decider) = &query.decider {
match configured_cluster {
PhoenixCluster: :ExperimentliFou if decider.enabled("override_qf_use_lap7") => {
return PhoenixCluster::ExperimentlLap7;

}

}

XiGARENMES B E T E cluster, decider tHATEEIZLIR T F XIERESZEI S — cluster, £ 1
B, TERBRINSE, TEEILRAXIER LT,

9.2.3 AtALFETIE
WEZERABEZR, REXNETIEREBEIBREIRT, HIUNIRS reply ANErEIEINE R, Bt AT EEIEHN
FNANE., LEBIHFE A/B LIOVER:

* AP EBEMED].,

e RIR,

AFSEZES

- MAF#E,

. FEERS.

o JERMEEHIRE,

SERAZIUAMCIBRERR, MEHE™mEnE S BN,

9.2.4 SEATAI X BE

SHERRERBLE, BthagEEmmEsn:

o EBRARIMINEIRENS,

* 1B retrieval top K XK, 5 scoring LR EFH.
o EBE source X[, SHIRARRE.

o EFAFEERRE, SHAEHFERIER cluster,
o BRI MR FFRKHE, BERLZENK,

R EBESHEEFRE., BWIEMERAER,

9.2.5 FIESHRIBT T
Zl query.params.get(X), & FEHDTEIE:

1. XN ERIZER?
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izl enable, $E. HE. &, TR T cluster?
HINMERTA?

EEEH decider 5 request type HEIER?
REeESTINER, BE2E. TREX, TexL&HR?

B BIEMERIFEER?

9.2.6 LW HIBEZA B
—REEFEXREDERNENEIET:

o0k wn

el B+

R favorite. reply. dwell. retention. follow author,

g not interested, mute. block. report,

g source candidate count, filter rate. in—-network/OON gtk
R latency. error rate. cache hit, side effect failures,

REXRREMBTZBBAZRAE; RERRIEMXTEFIAPAREE TS,

9.2.7 BTEZ]

1. £ home-mixer/scorers/ranking_scorer.rs R HENESE, RERBRMARZDE,
2. 1£ PhoenixSource F] PhoenixScorer FEEER new user threshold FOEF.

3. IRIT—1SE%: 4 OON XERS 10%, BHREMENATIER.

9.3 IIERFiE(E, L LBEIREHFTHRIER
ARINE T EEMIEIBEFIRSE I8, {8 README ] Phoenix demo BRLALIIGHAMAO%E., AT
MHFRERRE: & LTANATRIIGEN, RENETE, ATABEZRIEBRAESRE L0,

9.3.1 # 7 MR 5

WWEHEABEXRE:

s BREE: AFPERITMLERIE,

e TR BZ&: AP favorite, reply. repost. click. dwell, not interested %,

o {RIE LT HATHY user history. candidate. position. surface,

s ABIEMRER: L2475, topic. embedding. HE,

RERTESE, MEEMERPRERNRERTA. RBITAEE, MEEEXENRE. EBLT
X, MIAEEIEESNNZERNER.

9.3.2 Label HYE Z:14

1T BREX

favorite BRtIER 5, BRgERE=.

reply seAn, AIRERNME, thAIgERFIN.
repost/quote EEEE,

click/profile click RETH,

dwell FHRBES, BIENELENHEERR,
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not interested PRt R 15
block/mute/report BARRINZEES.,

ZITARBNEXMERNZ XL IR, MARER—TE#IE relevance,

9.3.3 B&IHE
BLIHERIINE:

e AUC. log loss. calibration,

e top K recall,

o ZITHAMNEE.

o Didtetn, BIAFRAF . EERF. M. EEEK,
o ARIRTNEES .

BAITMLEAMRZER. BH. JEE. RRECKHHLEIED 1, TiETEWNL AP AR RE
AL

9.3.4 & Fi¥(h

% A/B XRFEF:

* BpfIBT%,

o MRIMNLEEMH,

s ABZHIM,

o EEERS,

o JERFIEIRE,

 HETEM,

% LR EIREEX BN, BlAs. AR, FEHIF. HEARNRAERINE: SEEL TG, &
R ASIEITERRIRE.

9.3.5 IZRFIARSS BY—EN 1%
® R USRS A —E:

* JIZAM feature ML L query hydration FERARE,
o JIZEAER action E XL E scorer INEFR—H,
o JIZREZBEI candidate isolation,

e 4 I hash ZHMSH config ~—,

o YHEEERDOELEKRFFELAF,

A run_pipeline.py BIIHNEL config. hash £%#%. embedding table 1 checkpoint, #5B{RIBfZH
BE-HHENEEY.

A ] =% A\ ZE
?ﬁ%’;% *ﬂﬁ#ﬁﬁﬁéﬂ’ﬂ’fmﬁla
WERERIERY (8] 5

TR label EX :
hash/config R&EITH :
BLIEE ¢

SRR

R IER:

HEIRFER :

AFMEM :
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¢k LSO

ERAE :

9.3.7 T4

1. %3 favorite. reply. dwell. not interested P9 label, iXBRE{IRIGENRINIZ R,
2. BRI ABL% AUC IBRARNMRIEL EIRIQIR T

3. 1&IT—"N8f ranker L& BIIR/NHER.

9.4 SELRWF it

SHEL M HERASE NNEHE., ATAY—OEAFFOELFEMR: YREINE DS, W)
BIEEMmMtA. MARSBHR. MEKIE,

0.4.1 SERERY

S EETIAD H

it B+

= source max results, top K. cache max posts,
& MAPHERE. &/, FREE.
XE favorite/reply/dwell/not interested/OON,
PAS EEEHA cached posts, 2&BHAE source,
& ads blender type. cluster id,

ABAY Redis GET timeout. viewer data timeout,

RNEXRBESHHINRAE , MENBRRIMAASIEIR ; NEZMMAF BAR; FFRMRIER A Rt TR R
BBz,

9.4.2 (ERSEBIR A AR

1. XS EIE ML 4R 4EER?
TEMRENE. TERE. 119, T2RH?
ERERANELLERFPIHIERER?
BRBURIERIIEEAER?

H [a] REAT 40 1R 2

MREEART, FRIZEZAE.

9.4.3 (NESH

HIF NN E RS, 1% favorite. reply. dwell. negative feedback £XZF @B R, EiX:
o —RRMIMEINE.,

o SLMUNRETR.

o EEIERRMARR.

s ENW, FRERM.

o (REENRECE.

MRENELEE/)D, FHSHEIRHEITER/NEB T REIE AL aIRR

9.4.4 WESH
PhoenixMaxResults, ThunderMaxResults. top K IXESEHNMRIZHELAFLA,

aprobd
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WK:
s AR BEESE.
o 2180 hydration. filter, scoring A7S,
o AJEEIBINEEMERIRIE,

EVIA

o FERRAHIER.
o IEIRIEAR BB,
s EETIRRIBEKRLERBR,

WESHENTIER., A& result size —£F&,

9.4.5 EBIRISE
B AT, BN KEFINEZER, BeiiaBIER ; BIIEEE(RIFB PR, (BESIE8MERE,

TN ES:

* TiliF P95/P99,

o HENERILERTE.

s FREZEHFA fallback,
o BRERES AWM,

9.4.6 XS
FxSHNREAR, EAECAEERERRZE, B EnableCachedPosts &{F cached path 1EE, 14
source. hydrator. side effect #J enable,
FFx 4 ERRM:
EINKEEEINF .
ML P AE2K,
A XIFIRIEER,
*HEREBEBINE.
P
gﬁg{% :xiixﬁlﬂiﬁﬂi

=z

IA{&E :

A :
SRS
EmAFuE
FHAZE 1L :
NIRRT

L 4&AdE]
ERAR :
REA:

XDICRERRED, BREEBRRENEEANERANTLET,
9.4.8 AT
1. &FBE— source max results 2, B HIEAAFNRE/HIE0E,

2. i%$E— negative feedback &, i&iTLINIEIR.
3. #— enable FFx, EWLITH/G pipeline BZTE,
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10 £/ TR HE. W, AR
EREEAS, BABERRL LUK, ASEMENNEIEESES runbook, dashboard, it
BRREL, HENREN BEAD TN EHARRARTRE .

10.1 £™HEE Runbook
F—TIEREOESBERATHTHEEMR, ERERBEMEEN, EERFSEBIINEAEZEN
U TSR IBER. BEENDS. HERE. AEE,

10.1.1 Runbook —: 4R
IR BEEEKIRE 0 MEE, 3 final result size BBE TB%.

HESR:

1. BEIAIERZEERL: initial/top/bottom. topic request. in_network_only, cached posts,
BZE query hydration & IfN: scoring_sequence. retrieval_sequence. followed_user_ids.
blocked/muted ids,

BEE source HJ enabled_count #1 candidate_count,

FEE Thunder #1 Phoenix fOfEiX£, FIETE in—-network B2 OON {f45[a)1

&EE hydration missing/error, JLE CoreData # visibility tHx=FE&,

&E filters B9 removed_per_filter,

&& scorer @55 A score,

& E selector input_count # selected_count,

& E post-selection filters 2B IEIL,

10. tE&RIASEL. decider, 2! cluster, THEIRETMN.

SZRBEBSHMRIAEM—EHK", MAREEART.

10.1.2 Runbook —: 12i&3K
fEIR: PO5/P99 FEIR EFH, FFRIHT feed TIE,

HESE:

S EE(K execute latency,

#f stage: query_hydrators. sources. hydrators. filters. scorers. selector, post-selection,
X318 stage #& component name HEF,

BEREHNERTRFTEIEK.

& cache hit/miss &%,

ENBEERENERE,

EHEREESM/A, HI%0 Thunder B rejected requests,

ERTSEMBEB R T4 source 5 hydrator,

BIEREERMBRAETAK + EEGH TR + 1N THE SINE RN,
10.1.3 Runbook =: EERNAE
R B—IEF. B—EHER—EFEEEL.

HEE DB

o [@— tweet EE: & DropDuplicatesFilter @ &HIa1T, tweet_id BE1EMH,
* retweet EE: & RetweetDeduplicationFilter F retweeted_tweet_id 2% hydrated,
e conversation EE: & DedupConversationFilter F] conversation/ancestor =FE%,

N

© ® N ok

© Nk 0N~
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o fEEES: & RankingScorer #y author diversity S F#H
o JERTBIEEEMRYS: & served history side effects @S MINE AN,

EEFUBEE source, hydrator, filter, side effect, R & selector FEAGS,

10.1.4 Runbook [1: HIFERXKAE
R PBERREATHS. AREANETESZ. EERATRAGELEFH.

HESR:

& & PhoenixScorer ;& 1ER 7 il cluster,

& prediction request FRAFPHEEREZZESEE.
¥ EE per—action probabilities,

& RankingScorer INESHEE L1,
MEARGNERSHEIRIRENETIZ /N,

2 OON weight. topic weight. ¥R Z4E,

¥Z author diversity 2B4EM,

}& BlenderSelector BRI RENME .,

HFREZ2FAmE RETIEERE, MISEoNEEESRE.

10.1.5 Runbook fi: HiESiIZREIRERSK
ER: BPEEERIANES, BIBYHE. served candidates. ZAFAESLI0IRRERE

HESR:

side effect @E#BR? & enable &1,
selected_candidates EHHNE?
Rt R ERW?

Kafka publisher & iRE?

[58 task BEHIEE?

topic 3 Fi# consumer E&#2FE?

BB RA shadow/prod/FEEERZSEMM?

MEEEREM B EER DAL,
XEBBARIUZIRMA feed KM, BRWIFHATIR,

10.1.6 B EBIEWR
EREEHEN

BPgEm :
BRI E
EMA:

s

At amiEBER LI
1EEEfE

BEIRAE :

KHEARF:
FEHFHIET
FEATHINE

EEARSHNERVNSBR " SNERZN M “EIRAREIN", FELEREM.

© N Ok 0D =

© N Ok 0D~
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10.2 M 4E Dashboard, EMHERAFED
WEARRMREASZSAHY, FosEERAP R &G, /REE dashboard IBRIEREN. MR, TiE.
319 . 1%, side effect 2EHFEFR,

10.2.1 Dashboard B9t/ B8

B MEREEICER=EER:

e B! MAZD WmEZD,

e i TSR,

o i HRER, MEER, TBEX. p¥9H.

RELERAY, RERAGRBEAYE, HERARNOBELER “GREE, BRECETE",
10.2.2 TREER

TMEERMNZEZE: RABIKREREE?

FEAR BX

request count MERLRE.
execute latency P50/P95/P99 RFPEEHEETIE.
final result size EEEERWMHLRE.
error rate BAEIRBGEE,
in—-network/OON ratio BIREMEEEN.
negative feedback rate RAFA#HRSE L,

10.2.3 Stage HR
£ stage #NI1ZH latency  size:

e query hydrators latency,

e source candidate_count,

* hydrator missing/error count,

o filter kept/removed/filter_rate,
e scorer latency 1 score missing,
e selector selected_count,

e side effect error count,

REFEMBE S IFRREEM—RED, EREMN—RES.

10.2.4 Component EHR
stage REIRIRI—EBE&, component EMRESIFIREREIE:

query_hydrator.name -> latency/error
source.name -> candidate_count/error
hydrator.name -> latency/missing/cache_hit
filter.name -> removed _count/filter_rate
scorer.name -> latency/error
side_effect.name -> error/latency

candidate-pipeline HfY tracing span BE&1CE 71F% component name, XEM#E dashboard £
B,
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10.2.5 3 EIR
BERATEREBLRE, CEFHM:
o §1 source BYRIESLE,

o 51 served_type BIBR& HLL,
£ author NEEE,

* score 97,

e action probability £%a,

e filter reason 9%,

* visibility reason 9%,

DB EEEERREOE,

10.2.6 HEigiIt
HERERS, BEBEROKN:

e final result size &t 0,

* execute P99 #BEHE.

o B0 source candidate_count 2B T,
» CoreData missing &g,

* VFFilter BIREFRE,

e PhoenixScorer (iR 5.,

served candidates Kafka side effect kI,
e cache hit rate &%,

SERREIERNER, SNEMIRZREERERfeed KT, THENBES.

10.2.7 AX EEER

SHHAERN, ZNEEEHR:

BIEREM IR

final result size

source candidate_count by source
filter removed_count by filter
hydrator missing/error by hydrator
scorer latency/error

side effect failures

RIASHMEHEL
XABEREIIGFZHER,

10.2.8 =T4:>]
1. 79 CandidatePipeline::execute E— dashboard E[E,
2. BIT—"TTEREE, BKEEXSD source HLAREM filter 1RR.

3. BT EEFESREESZ, 82 hitrate. Redis latency. cached path result size,
10.3 MiX KM, HFRGTIZMNT4

HEEFRGMNIA RN REREARE . ERFRIPFMEBREYN . FRIEX. RIEHNE. IFFZEMERE
AR, ATTMESR Phoenix Xt A, 7 EEI Home Mixer fit7K & N1/

OOV WN -
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10.3.1 Phoenix iR B &

phoenix/test_recsys_model.py B —2H make_recsys_attn_mask Jlif, Ef 1R RN shape, Ma&
IRIRIETE Y -

e user/history {R¥F causal attention,

e candidates BE& user/history,

e candidates fEEBC.,

e candidates FNEEFEHA! candidates,

e single candidate #1 all candidates JARIE)7T.

XEFMNAHE: ERPREIZTER, MARRRIPEN

10.3.2 Retrieval iz

phoenix/test_recsys retrieval_model.py |l CandidateTower:
o i shape 1Effi,

o #H L2 normalized,

» mean pooling B ;&F S,

e full retrieval model %t user representation 1 top K,

REMILRIT two—tower FIOAEE: MEHE. 13—, top K Hid,

10.3.3 Pipeline §£35ilix
3} candidate-pipeline, RREEMNZSNMIE:

=4 M

Hydrator {<E— B hydrator ZMREI—1MER, HIMEZSREEIZHABAER.
Scorer KE— EHL scorer BERIKELIR, HWIMRIE score TEEIRE .
Filter I~ M filter INF1E1T, EZTREEE—T kept,

Source [&4R — source JR[E Err, B— source I, RZXNERE,
Side effect & side effect ~NEXZE H AT selected candidates,

XM EE B SAHERRM, —BERIASFMETA pipeline,

10.3.4 A4 BTl

BRAMHEHRENN

e QueryHydrator: mock client IR[EI¥#E, IQIE query FEZH# update,

e Source: mock downstream iR[E] candidates, I&1F PostCandidate FFE&H enable %14,
Hydrator: #IA{&I%, mock client IREIFEZ, IIE update REBE 2N TEFER.

e Filter: #Ji& kept/removed HFHEZA,
e Scorer: #3Ji& PhoenixScores, IQiF weighted_score [ final score,

* Selector: ¥i& score FIFR, WIFRFFEFEMT,
* SideEffect: mock publisher/client, I&iF payload # enable &4,

10.3.5 SRREMIE
WERGALTE/NAEERMIX, BTBAA mock pipeline:

query hydrator -> 2 sources -> 1 hydrator -> 2 filters -> 1 scorer -> selector
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G :
o (RIS EBMERTETIE,
o HETIERIEM N filtered_candidates.,

e selected 1 non_selected 1FH,
e side effect EI %I

BREMAAFTEELERN A Redis, EEFRIPEIER.

10.3.6 EYVFMiXtEDs
FF& E bug, BIVEmR/NEMEEA fixture:

bug: repeated retweet appears twice
fixture:

source A returns original tweet

source B returns retweeting tweet
expected:

retweet dedup filter removes one

BEFTSHENZTUE— TN ZE D — runbook 12 E I,

10.3.7 Mk izt 4
TEIEMXERK“EFISZI” . Fa0 filter BT HashSet, MIXAEE XL HashSet, REEXNEE
tweet id 2R,
AEERTMA BRI BT IMRARSS . source/hydrator/scorer BIFMEE client N1% mock,
AERN happy path, HHERFRIZOEESN Z—= B0 R MATAAERRS .

10.3.8 A TI4:>]

1. 28 DropDuplicatesFilter B 3 MM A,

2. %8 CoreDataCandidateHydrator 5— cache hit F1—*> cache miss iz .
3. 4§ PhoenixSource 5 enable F&MIi{ZE,
4.

B— R R runbook BERLERGNNE fixture,

10.4 RiRLLIBFOFE LR ERAR
WERRNIIMNBREIRS, HMEBEXEEEN. —THRARERSENEIA— P THEBRES AT
A, hASBUEIEMEMEIR, ATEEE IRRIER,

10.4.1 Source &M : Hhid—I&IRI%E
fetch_candidates ¥ source Z5R{EMH flatten UERKINE, £ source ANTREARIE, EAE source
PR,

BRI

o LRBMIEME4T,
e E source NEM—IRIEFRIR,
o N E LM RIRE feed,

MR

o HI& source KHILM, FAFPAITE(EIREKRAIRE.
» WNREH per—source candidate_count 52, [o)fh ] BEM a5
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10.4.2 Hydrator KM: {REBERIAFER

hydrator SFEMEILIRE] Err B, update_all AEFNZIRGE. FE4E filter RE R SR,
ERpR:

o FUTERIERE,

o FEBTEM filter,
RO IRIETRFER,

XUBE -

o HINMEWIRERNELE,

o BEBXRFERRIAMNIT,

10.4.3 Scorer KM : 3 EERFKELERIA
PhoenixScorer 218 prediction 5 KEM, S48 MRIEIRE Err; update BRAAREE phoenix_scores,
RankingScorer FIgE{51E1T, {B score RES %,

Xtz scorer, BEHREERBDIT, AABKARNDEER, BHFREEZIFT,

10.4.4 Query hydrator k¥: LT k%

query hydrator KWAY, XNFERRIFEIA. XTEARER, RARMNMETESEXTERE.
FlUI= X EFIRATEER “REXT, WAJRER “HRELXMN” . NREEEEEIFING, MEMXD.

10.4.5 Side effect KM: HAEIKIN, REZH

side effect EEEMIT, KWAMWHRINA ., EESRIN:

e served history &,

s EFEM.

o JIZREUIE.

o I HHT.

o BHITHI[O)EHIE,

side effect WA fHIRFIERILENEINSAMEALH].

10.4.6 FERIR IR
KW= HENER [EEER G
B4 source CIE s BRI,
¥iCr query hydrator — BJ4k4E ETXERE, PMHEMTEE,
core data hydrator AJYR4EE] filter R AT BER SRR M g
PhoenixScorer B BEYRLE HIRFRE TR,
VFFilter #01 = ZEBITHIRR
served history side ZHRIRKIN EERER.
effect
Kafka H & side ZHBIRKIY YR DERK
effect

o1



10.4.7 "]

1. #— source, BHERM/EMN pipeline 179,

2. #— query hydrator, DHTEBRINMEZRTLZE.,

3. i%it—" side effect KWEZ, RN ATERELHTIERBINE,

10.5 L& FiEE
B ERAR L &E, BEAZET—HEEEE, TR “RIEaHE% F A" 198,

10.5.1 THEEB &

o ERRHWETM M ER?

s MAFERELTEEH EHRIE?

s MEFBEETREBCARNESD?
o 24 F enable £14?

o BEBSHIEHI?

s EEBIMEIENIRA?

o EEBEKMEKE?

10.5.2 MEgEB R

o EEIBIMIMRARE?

o 287E per-candidate BB &8 RPC?
s EEXFIEIFK?

o ELAEB?

o EBSENN source fan—out?

BEIEHI model candidate count?
Em P95/P99?

3 AEEFR
RS B D RER?

s BORMEEREUEMRIE?

s BERICREIRE?

- ERAENHBHAEINNIEH?
s ERRIEMEEESHR?

- REHERFR?

Pl

10.

- o

g

Wt
4%
Tht
i

AIBELRIT visibility filter?

KL EFERFAIAE?

QbR block/mute/report 1HXx X 2R?
a4 brand safety?
CRVDERHITER?

6iE

MSEE0?

B4R

X FEE5HrF] guardrail?
R mR?

]]%! I I 0y Iy &

R
2

WO MO WD AD v BD WD AD MD HD o A
B DI o

at

e

o it
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« ERERLEEMERK?
s ERELRARENERITH?

10.5.6 X145

e README S APAKBERESEM?
o MZHELHINA?

e runbook BB EH?

* dashboard @& B HEMR?

o M fixture BEBEERBIRE?

10.5.7 L&ICRIER
WENEFE
PITER:
AP
S/ R
SR
FOUHAUS A -
FEXR :
ISk
ERAR :
fEA:

10.5.8 AT
XD EEEE“GZEINE"—TM RecentEngagedAuthorsSource i&it, FIEZE/DAEN EEBIATTE
)=
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1 SCax T{EYS
FENETELAYIEE ASIBIEEATRES . BN G IBERMRBIISTHS, MASEZW0IEN,
1.1 imZimiER TIELS

BIEHNEDIRAGRBIFEFH, X—TRIE: AEITEIHER, SSJJWEHE query. source.
hydrator, filter. scorer. selector [ side effect EFCH,

1.1.1 55— FAPITF For You, RAIREIE
HIEZTERN, FNEABERRKT, RIUERE TE:

ERESHNIER server 575?
query hydrator @ BRRINASTRPITR. XEFIFR. BiIIFR?
source B2EBA? 81 source iR[EZ/M&IE?
candidate hydrator 2 & AEKK?
B filter PR T | ZRIE?
PhoenixScorer 2% iR @ F1?
selector IR B EARBIRIE?
post—selection filter B IBIRIXZ R EBFEIR?
2

EX/N\TBER—KkER, TEROTREZRIRGE/NEE,

© N ok D =

g &ta FIRELEIE
Query hydration  scoring/retrieval sequence & FFITHRSEMSFFEF 2B,

#&
Sources candidate_count BEIFRKRER. THERW. S8 ).
Hydration missing/error count TOEUERRSZ AW, 12 1ETo BB IR 4L filter,
Filters removed_per_filter AN, FiR. EE . At REMNBRITZS.
Scoring score BEE AN BEERB AWM NS SHHIFRE.
Selection selected_count top K BHRIZAR BEEHENIESR,

M1.2 152" feed (8
JEREFEX S “—MEFB"F“—HIBFRBNELER”, 2R source H1TiE1T, SFENIZIARIE source;
R filter INFz1T, SFEREZ filter RN,

HEENGR :

e & execute SIEIR,

* 1 query hydrators. sources. hydrators. scorers B stage latency,

o 7£1€ stage MR component name & latency,

o BHIN size BERELTK.

s BERGFHPEREE K.

o BIMNBRHERERS LA, EHESHAKERE.

—PMERLRHE: REFIER, BERFEXD PO5/P9, ENRAFAKEHERMKIIEIE,

M1.358=: E—MMEEHUMKS
XN EREABERIEZ T EIR:
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* source AFIR[E] T AEREERI,

filter SR B EIRRIED retweet EE,

 RankingScorer HI{E&E SIS EKES,

e Selector T BlenderSelector IHAMMKZT THEHNAE.,

HES RIS BRIEH N scorer BIREE DT, BE apply_author_diversity JFHY
selector @ F7,

N1.4 1520: MAFPEERE
AP REEE AT B TREGERRN . RENE:

* retrieval_sequence M scoring_sequence =L RBK,

* PhoenixRetrievalNewUserHistoryThreshold =&l A A cluster,
« 2B BT topic retrieval 8§ fallback source,

o XFFIRED BISIF ThunderSource,

* OON NEREX AP BIFIHRLIE,

BREGREBGELRERN, MABREREDIH.

1M.1.5 IF2R: BYAETHRE
MRAFERITAS, BAERK, [QFBEXE side effect HEEK:

* side effect @B BA? 1E enable £14.
* selected_candidates @ BANET?

e serialization EHKMK?

o Kafka client @& &IXKIK?
ERESEEBHEIRIER?

REEBAZHEMERINEL, ESEIMIIGEYE. LROTHEIT,

11.1.6 EBIER
PAEEEaEs, #A TEmER:
HitA:

FTER:

EZTDN

W

=& async:
EFMNEBRE
enable %/ :

EREH

Tk -
KEBIEHT -

PP AT L0 -

R ERA BB RIE BB B BREARITN .
1.1.7 AR5

1. BB - E/IEIRD T PhoenixSource,
2. A L EREIRD T CoreDataCandidateHydrator,
3. A LEEREMR DT RankingScorer,
4. B—ANELERHFE runbook, REIE 12 LA,
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1.2 FE— 1 R/MEFRKE

WEREIRAE, RFECE—TNMRAE, XTEHIEXRMERE, RIEXE source.

scorer. selector RIINFZIHKTE,

1.2.1 Bfx
I — 1M ATERR feed:

e M source: KiF{EE posts. £FI] posts,
e —/ query hydrator: #hx3FFIRK,

. —/|\ candidate hydrator: #MXAFEER.,

o W filter: EE. RRIEE.

o —" scorer: ¥ERMEBIFIFIFEEEIT D

e —/ selector: EY top K,

o — side effect: FTE[ served ids,

XNNREEI A Python, Rust 8 TypeScript 5, IE=1EE, MEVIAREE,

11.2.2 FEEEY
Query:
user_1id

followed author_ids
blocked_author_1ids
interests

Candidate:
post_id
author_1id
text
created_at
source
score

source #Ji8 RiR[E] post_id. author_id. source, hydrator b text ] created_at,

ik el ol ORN
1.2.3 {AfXEE

async def execute(query):
query = awailt hydrate_query(query)

source_results = await gather(
followed_source(query),
trending_source(query),

)

candidates = flatten(source_results)

candidates awailt hydrate_candidates(query, candidates)

kept, removed = drop_duplicates(query, candidates)
kept, removed2 = author_block_filter(query, kept)

removed += removed2

scored = await score(query, kept)
selected = top_k(scored, k=20)
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create_task(write_served_1ids(query, selected))
return selected

XMAKRETLE CandidatePipeline: :execute AYZE/ VAR,
11.2.4 36IEFAHY
ZVERMNR:

M source IR[EI[E— post, RARFKE—T,

W R IEE R post B,

BEMBIEN post PHES.,

source Z—%kMAY, S— source BYRIEIAIRE],
%H score RIERNRHIEEIT D RIERTE.

LA N B RS PRI R BAT S,
1.2.5 I RBIES
SRER/RE, BIN="1Ih8E:

e %277 hydrator: post metadata #&H4E/ZEIANIEE) client,
o IIEERGIT: IEREN filter BIRZIMRE,
o side effect KMItT%N: EMEARFRZENL, tBEICREIR,

XEN RESBMMIBEBNTLAELRARTEEEF. WNMNEEES.
11.2.6 JFEEELKIE

Ok 0b -~

NSRS B SLIE X R

followed_source ThunderSource

trending_source PhoenixSource 3y HAft source

metadata_hydrator CoreDataCandidateHydrator

drop_duplicates DropDuplicatesFilter

author_block_filter AuthorSocialgraphFilter

score PhoenixScorer + RankingScorer

top_k TopKScoreSelector

write_served_ids ServedCandidatesKafkaSideEffect 3 seen ids side effect
1.2.7 X4

1. BIRABIES ZIIX P&/ pipeline,

2. AT ERITEMABENHEHENE.

3. BEIL— source #iiE, WIERFRENIAIRES— source FIRIE,
4. 18 hydrator EXRBEHIL/ MREI—1MER, MRATAEIIEREMKENS.,

N.3 ZEHH, W—XinZlimf i3It
RE—MERTE: R OXRENE, R4 TRITERMRT, 0. RIENERIT. (fABER
MRS, BEMASNBENIE,
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11.3.1 INHAB
RIZIREFTIE— source: RecentEngagedAuthorsSource, EMBAF RIEEMNITHEE BB F, 1F
9 Thunder Phoenlx BT,

B#R:

NHEEMNEEMEER
AEAR Thunder #1 Phoenix,
TEEEH PO5 IR,
BEAR SN <=l

BEICFE source candidate_count FlEHIRE,

11.3.2 IR XARIR

B> .

BF :

JEBHF :

BWNFEL:

i candidate FE%:
S BB

enable %4 :

BRAIRIEE

HBEYERER

KIBERRE :

FEH hydrator:
ATHEMRMRLE filter BRR:
scoring 2EFEMIMA PhoenixScorer :
selector &M :

side effect 20 :

fehn :

LIAHR:

BERAR :

EMERBEBIRMNRARRERE, MARRE— source X1f,

1.3.3 KIBE=

FIBER EE BTG :
home-mixer/sources/recent_engaged_authors_source.rs (¥TiE{4)
home-mixer/sources/mod.rs
home-mixer/candidate_pipeline/phoenix_candidate_pipeline.rs
SEE XXM

mock client 3 fixture

README SABAMGE R

WR source FEFE query FER, BEFIE query hydrator, A~AEit source BEffiiihlalRZ LT
YRS, BNNRSTEL,

11.3.4 &3t
/MR R :

1.
2.
3.
4. integration-like test: I\ pipeline f& candidate_count 018 filter IE % T1E,

unit test: enable &,
unit test: ZMEB client JR[E{RI%EfS, PostCandidate FEXIEHf,
failure test: client kAT source IR[A] Err, pipeline {8EERAEM source,
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5. metrics test: source name. candidate_count. error BE#E VLI,

WRLAEMMESR, hEEFBEATLRIESENBTRES A,

11.3.5 L&t
TRAERELMRER), EDDMHE:

o ¥FF vs ZRAF.

o XIFEUD vs KIFHZ,

e in—network only vs For You,
o SR vs KGR,

* source mBMEIZE =,
FEEM:

* final engagement,

¢ negative feedback,

e source candidate_count,
e latency P95/P99,

e duplicate rate,

e author diversity,

11.3.6 R B&E
AIBEMRG :

s RIEEMEETESD, BEZFM.

* source REIIZIHAA,

e Ml Thunder E&5, IBIIEEMA.,

o JMNERUREIIE, $ImS source stage latency,
» AP IBHEER, source TaEkA O,
o MRIGAFPHEIRBEREN “GEE",

BTXRHENN—TERL R, B2 max_results, FiRITIE. XE.

1.3.7 EBER
TEREEDE:

e X source SEFRTAER T Z V&R selected candidates?
o BERRIRIES Z /MK filter F2FR?

e ©#1 Thunder/Phoenix E&%/\?

o EXERMFNNEZ/D?

o EXHEmMAKRIGNFINEZ/D?

s BENELEFOIEBEEFEFYEE?
WREIZART XL, HAVMEARE .,
11.3.8 AT (T4

STRY IR B B Rz =

o —TUIRITNH,

 source B AT,

o STt xI,
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* 1EIRSIR.
o LIWHE.
* EIRAE.
« EREMR,

LB HaemiEn R B RS FE R A L.

1.4 &) TEH
R—HERAHANITEHS ., BIEEESYR—AET, MENNES . BNFAEEER, MEIIGM
RIBIHEES RAIT R HIRE

1.4.1 43 10 B IREIRRE

mAN: FAPFTH For You, EX: B M gRPC request F| final Feeditem BURIZEL.
NBE:

e QueryBuilder

e ScoredPostsServer

e PhoenixCandidatePipeline

¢ ForYouCandidatePipeline
* side effects

WENE: BENE2M—ZIRE PostCandidate, M—/ZiR[E Feedltem,

11.4.2 25>] 2: JBEFE has_cached_posts

I8 ZE T B# 2 has_cached_posts FFEIEEME, BH:
c EEE,

 HFEE,

e true FIIFRLE source Bkid,

o true AIMFLE side effect BkiT,

BRI IE IR FREEE

11.4.3 %> 3: &EHI filter pipeline
M1&E 10 MRk

o 2 NEE tweet id,

e 1 author_id=0,

e 2 " blocked author,

e 1 visibility drop,

FMTES filter ERIFRZIMEE,

ﬂ44ﬁﬂ4'¥§ﬁﬁ

BL="MRik

A fav=0.2 reply=0.01 dwell=0.3 not_1interested=0.01
B fav=0.1 reply=0.08 dwell=0.5 not_interested=0.02
C fav=0.05 reply=0.02 dwell=0.2 not_interested=0.10

BEXNE, 1T8EHF. AEIE not_interested IXEMK, M

o
i
=
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11.4.5 4:>] 5: i%it source
®IT—"1N# source, EHi:

* enable %14,

* query I,

o JMNEBIRES .

o RENRIEFER,

o KRIWRHE,

* 181N

AESRBHAI, BigitEER# candidatePipeline,

11.4.6 %3] 6: E—{3=T 4R Runbook
PRI 12 ZLAR, hIEE:

e query hydration

e source candidate count
e hydration missing

e filter removed count

® scorer score missing

e selector selected count

1.4.7 4> 7: HEREHKIME
K==L MHEXFEE, D1 None/false/empty BIiEX ., ¥IMZHMEEER LS, HEHEEN

IIA‘]:';\'
mmiT o

11.4.8 %3] 8: iE—" side effect
EE— side effect, @E:

* enable %14,

o I\ selected 2 non_selected,
o B IMERS

o HEIKRKESFIIMAL,

o EEEME NI AFRIR,

11.4.9 %3] 9: Zih Phoenix demo
[5%)3E phoenix/run_pipeline.py, f&FF:

o artifacts BRBMLE .

o retrieval 2{a#5Z! top K,

e ranking #{al{3Z! action probability,

 ZKith weighted score 1% L RankingScorer Bt 4 X3!,

1.4.10 43 10: 5E&
{BRi& PhoenixSource [ retrieval_sequence f#% 5% OON fiE i, E—HERE:

o TNTEE.

o RE,
o At AmIERAM.
. B8,
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o KEARHIF,
1.5 @RI E

X—TRHESZHRE. 8TIFHRERIFBERBNGEEN ),

11.5.1153 1: OON ABRAMK
MK For You BJLFERKINEANS,
REE:
* PhoenixSource::enable &N false,
e retrieval_sequence &RTRE,
* PhoenixRetrievalInferenceClusterId E&HZ1.
* PhoenixMaxResults =& #IE/\,
e in_network_only =& viewer data TIEKFERE true,
e OON weight E&#EE X,

ZEpIE

#4452 : PhoenixSource REE
HEFE - 00N fRi%ES %%

WRE: 00N Ak#E2

R GLE : selected # 00N ratio

11.5.2 175 2: SIARBTRAT D

WE:

e exclude_videos =&H N true,

¢ VideoDurationCandidateHydrator =& &M,
e VideoFilter FBIR=R,

e vqu_weight FFLSRAT<EHE,

fSEIE source IR[EIE,

XZEa) B A]RE R & 7E source. hydrator. filter. scorer {F—/&,

11.5.3 1% 3: EESHEHREE=TEF

HE:

* has_cached_posts =& true,

e cached posts FIE2 2L NIFBIIHE.

o £77 TTL &I K,

e cached candidates @& &I E post-selection filter,
e served history &AL,

o ZESARTHES non_selected B &%,

ZEFRRERNEERR@MFAEFRERRK,

1.5.4 138 4: FAPERE

WE:

i

* followed_user_ids &,
* retrieval/scoring sequence <Z,
* new user cluster E&EH.
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* topic retrieval 2% F topic ids,
e Thunder @ BB XKIENERIE,
 cached path E&FiZEH.

AP OB EEE fallback source FI4SHRINE

11.5.5 5= 5: fARIGIEHN

WE:

 not_interested/block/mute/report X &,
* Phoenix A RGN D7,

o E source BE5IABXBRIRIE,
 VFFilter ] safety label ETHRE.,

e OON weight &35,

o [&3 prompt A ENZTHF KK,
MRIGEIBABERERE, AEFHEFNIRHE.

11.5.6 15: 6: P99 LRAFEFIEHIER
WE:

o I stage P99 5.

e source/hydrator fan-out 2&5% %,

e Redis cache miss E&H 5.,

e Thunder rejected requests EEZ1t,

e PhoenixScorer &% fallback,
e side effect @B E/MEELFIRZ,

P99 o)l E KB REIRIEHBT =N R,
11.5.7 155 7: LI IERR
HME:

o DL IER,

e feature switch 2L ILTRHEAR

e decider override EE4%%.

» HiE side effect EERE,

* selected/non_selected 2B HHICHE.,
o SLIGAFXIIBAR T E T IEEEFHRES.

IRFERXEZEIERREE, T —EE2RBES.

11.5.8 =T
EE=FR, BH 10 SLAANHIEITY, HirlBES—5EBEN 41,
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12 $iF BT A
RE—EWERERRES BT Rust trait, BAEE Python/JAX #&EY EAEIRBIE IIRX, DAKIELE
IR EFRE

12.1 4557 HY Rust iEE
XPMINMENRSEARZ(ER Rust, FiFENR RS Python 5 JavaScript, 88— /XiE trait. generic. Arc.
Box. async_trait &Rz}, AT RHEXTIEFEN /) Rust Z1iH,

12.1.1 Trait BAHEH
Source<Q, C>, Hydrator<Q, C>. Filter<Q, C>. Scorer<Q, C> #F=E trait, {REJIASCIE trait IBEERY “4H
BTSSR A ESIR
{5140 Source:
async fn source(&self, query: &Q) -> Result<Vec<C>, String>;

{E{a] L Source KIAMH, #EBEEH pipeline HIFRIEIRIZTT. pipeline AxONEAZ ThunderSource i
= PhoenixSource, RXIO\EREIRIE] Vec<C>,

121.2ZB QfliC
Q & query 28! ¢ £ candidate &, X#EE— candidate-pipeline HEZRRERSZSAES:

e ScoredPostsQuery + PostCandidate

e ScoredPostsQuery + FeedItem
WMFIZEN, TEHEEITR, BZIRMK pipeline LA, 1€ Q/C BRI ESLERANA,

12.1.3 Box<dyn Trait>
Vec<Box<dyn Source<ScoredPostsQuery, PostCandidate>>> FR—TFR, EE AR EMRERR
source, REEIHPZIE— trait,

iXit PhoenixCandidatePipeline BJBAE ThunderSource. PhoenixSource. CachedPostsSource B{E
B—" sources FIFRE,

12.1.4 Arc

Arc<T> BE&TEL LS| BITEIEH . B ERZ client A Arc B2k, RAZNMNAGSSHISEEL
BE— client,

a0 :

Arc<dyn PhoenixPredictionClient + Send + Sync>

A CAIRAR AL “PITE & FZ B =/ Phoenix client &7,

ot

12.1.5 async_trait
Rust [R4 async trait BFRHI, HEULLIRB{EMA tonic::async_trait, REFE:

#[async_trait]
impl Source<ScoredPostsQuery, PostCandidate> for PhoenixSource {
async fn source(&self, query: &ScoredPostsQuery) -> Result<Vec<PostCandidate>, String>

{
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WEREER: XTHEBGXIIT FP source HiE.

12.1.6 Result F[ option

Result<T, String> RNALINFEEIR. Option<T> RINBIHIRE.
BIER

.await.map_err(|e| e.to_string())?

RAFFINDER, KMITIEEIRER TR B HIRE,

candidate.score.unwrap_or(f64: :NEG_INFINITY)

IR score FRASAI{ERBAIAME. IRENAMERE L SES,

12.1.7 . .Default: :default()
MEER D FERATE U

PostCandidate {
tweet_1d,
author_1id,
..Default::default()
}

RRTEMFERERARIME. HERAREXREL, BABTMERIAEECSARNTFER.
12.1.8 partition

filter AE I :

let (kept, removed) = candidates.into_iter().partition(|c| predicate(c));

SFERIRENNFBURATF predicate, partition(|c| c.author_id !'= 0) 5% (kept, removed); partition( |
c| should_drop(...)) SEIKE—E removed, FEELTEH.

12.1.9 5

1. & Source<Q, C> FHY Q/C &R ScoredPostsQuery/PostCandidate, FE—IBER,
2. #— ..Default::default(), FIHMPLEFERMEIINE,

3. # =" unwrap_or, BEREEAEMWSZEX,

12.2 457 F 8 Python/JAX iEi%
Phoenix #&£34A Python, JAX fll Haiku 5. fiFAREMRA JAX BR, BFREIE/LTEN: BYA
BRI SHR. 3KE shape. jit XAEF numpy/JAX HiE,

12.2.1 JAX E4BF numpy #4H
RBERREI np ] jnp:

e numpy BHRTFXEEME. FALIE, CPU MIERABIRIE,
e jax.numpy AATFEEIFIAFI O hIEITE .,

run_pipeline.py B Il EE#k:

jnp.asarray(user_hashes)
np.asarray(user_repr[0])

R HNEEIEIEERL JAX B4 ZHURMNEE numpy BIERSEEE numpy,
12.2.2 Haiku transform
Haiku =BV E & 5 pY R4 :
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def rank_forward(b, e):
return rank_model_config.make()(b, e)

rank_fn = hk.without_apply_rng(hk.transform(rank_forward))
transform BRI AT HIIAMN . TN ARIREL, apply(params, ...) ERAEESEHEIRHEIE,
ZHh demo INESHAY params, FRLAEZER apply.

12.2.3 S
load_model_params 1 .npz key 1FH:

module_path / param_name

BEER Haiku params dict, BECIBE hk.get_parameter("name", shape, ...) SMSEFIEIXT N
NE,

MRSHRALE, BETEIMHH AR, X2 config. fUAH checkpoint AT —EHIERA .

12.2.4 Shape BE—RBigX
JAX HEENTIEM shape FFiA., Phoenix &M shape:

batch size

history sequence length
candidate count
embedding dimension
action count

> OO unw

user_hashes: [B, num_user_hashes]
history_post_hashes: [B, S, num_item_hashes]
candidate_post_hashes: [B, C, num_item_hashes]
embeddings: [B, 1 + S + C, D]

logits: [B, C, A]

&% shape, BERIFAER—
12.2.5 Mask MiX AT LEE

test_recsys_model.py X} attention mask & TR ZMH . EX mask Y shape IEFRARTRIE X IEH,
&% 2 BRI E attention, 1REVHEIEEREIE, (BHIFIRE MHRBIA,

NFFIRRE, REKRA bug FERZMR, MEHIHRZINGHRIIEEIEN,

12.2.6 @EY3—1t
Retrieval JMRX#&E CandidateTower i L2 norm 3ZiF 1, XZEN retrieval AR MEME., V13—
viE, SFRERIE cosine similarity, BHREEKETSE

WRTICIF—1E, top K AIEERERESEECRRIRIE, MR RBMRIRIE,

12.2.7 T %3]
1. T£ recsys_model.py T B/S/C/D/A SIRNIE.
2. BRTR nk.transform A apply(params, ...) BXZHR,

3. IB1TEIEIE mask X, REEE N 111%TFI]BBAI'ET‘1EX
4. fEFF retrieval AT AEMIH L2 normalized,

12.3 ¥ BARIER
APIEHERE LMW ARIEERRIE, CESETBEBRRENEEE.
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Candidate Pipeline: IE# 715K 37X query hydration. source. hydration. filter. scorer. selector.
side effect HIBRIIEZS,

Query: ZRIERMNLETX, BEAF. 8E. BR. 28 HEITH. EFEREE,
Candidate: {RIZRZA. EREERB AR source, RBEZTTIENTIEETRRBR.
Hydration: #NFEZA9IIFE. Query hydration #MEXK_ETX, candidate hydration *M&IEER.,
Source: {RIENEIR, 40 Thunder. Phoenix Retrieval, &7F. [ &&R%,

Filter: FBLYREMMISFRIMER, IEMRED A kept H] removed,

Scorer: EAHFESHAN, IUNZEEFER, HAINZMNASHZHFERE,
Selector: 1RIED HENRANIIER A RIE,

Side effect: IIRN/FERMMNNRHHEE AE. &F. RS, TREUEARE,
In-network: XBERAFPXTINEZNAZS, HE source & Thunder,
Out-of-network: FEMEZZINRIMAZS, HE source & Phoenix Retrieval,
Retrieval: MAHIEAZE IR EH —HE AT BEE R IRIERIBN ER .

Ranking: J38V/)VEIEEMABAFUNFIHZ BN ER .

Two-tower: Z3lRIBAFMRIAZIE—RE=E, BRRBLIEMEEREEN,
Candidate isolation: HF/% transformer F{RIXREEGHH attention, {RIHEIXDEHERE.
Product surface: {THEIERAENTmiT=R,

Served type: fRIEFRNBREIARIC, AT, BEHHH.

Feature switch: 1ZFF. X, EFIHFNSRKENSHRS

Decider: AL XIZHIIGTRIRKRE,

Fallback: FERZRMEMERAENRZHBMINMELLERS.

Degradation: Z378ENAm] AR EREEFRFRZTA.

Tail latency: P95/P99 FREHFEIR, FIRERF IR,

Cache hit: ZEFHHEI AT REUE.

Cache miss: EfFRAWIIEIE, FEILCD THFNIMNITE,

TTL: EHFFENE, SROMMAEEE, JEREaPE,

Visibility filtering: EFZ%. MR, K&, FHRFANFIBTASTEEIRR.
Brand safety: [ RN L TXREHEMELTEEK,

Served history: IEXAFIEREZIR feed item, HFEEM LT,

Impression: —XRNBRTEXL, BIIFHNOTHNEERA,

Negative feedback: FAFREME, Rk, #E. BREADES.

Calibration: EEFNHRS BT R ENRN—HIEE,

A/B experiment: IEFRF D EIAEREE, Lbiksk L5,
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Runbook: 4= oA RERFE SR,

12.3.1 {EAAE

BEIRNENAREN, FERETEX. EECEBEK:
o EEM—HERAERZ?

o MR EREAAH?

o BEERFIMSRIMAL?

o EEFIEEEAIL?

12.4 12 BIRFEIEREF
TRIEE X RRE, W EENE., Bk RN, 115555 TRIE, SIESHIN. = REBEXARE,
TEEXSA—RB4,

12.4.1 [Fiw#HFE

HFRL:

HIIS M1 B hE ,

RSB HEFN D R &RIVREL,

Candidate Pipeline,

Query hydration. sources. hydrators. filters,
IR IERFELR .

47 runbook,

Esp={lafk

o MILEFRAEHITHN?

o MPLERNEQ TR ?

o KIKAT R AN 4R 4E?

o UNME@IT AR ENLIC)RR?

HEAREIRE Phoenix %, RBELEIERSHEE.

12.4.2 FEEHTF
WK

e HhE,
Phoenix Retrieval,

ok N~

Phoenix Ranking,

Phoenix AEE,

WG,

SEMELR

2R,

BRn)E:

« BEIMHRFEATLADF?

o ZATHRFNNEIENERED?

o Ik label MIFESE?

o BAIEMNE EXRAHTLER?

No ok ood -~
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12.4.3 2R FE ) T
WFRA:

Phoenix Zsi#hSCEL
Python/JAX £,
Phoenix AEE,
Retrieval/Ranking SLI8R ,
Scorer RESIE,
WERFDE(,

Baa@:

o BRI shape BE1EH?
e candidate isolation &K {R#F?
e artifacts. config. hash SHEEFE—H?

o RESR AR SSINEE R

12.4.4 Feed I RIEES
WEFRRL:

INE#E ,

Scoring # Selection,
Selector FRHE,
S FFRFZR,
IRAR,

A= runbook,

B0

DERKRALFT@MmEIR?
o fARIRANMEIH N B FREREL?
o [T&FAENGF item WfEIFEN?
o LI 1ZE MLEIEFR?
12.4.5 BB DI
WIFRL:
. Side effects FIWLMME,

1

2. BURIER,
3. IZRFIE(E,
4

5

ok wON -

AR O

. WL Dashboard,
. &= runbook,

BER[)#:

s BMBTEMES~E?

e selected ] non_selected B4 X3I?
o NEHEARTTERHARE?

o IBAROBROZANMENRIT?
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12.4.6 ZEMe WMEERIEE
WFRRL:
1. Filtering,
2. Filter SREZIZ,
3. ZEMA M,
4. Grox 3®N,
5. &£ runbook,
Ep=\Lfk
o MELERBTEELAIR?
e visibility_reason ZNal 4k &2
e None/false ZHAMEEELE?
s NAEMBICIRUAIFINE T iE?
12.4.7 E&EBM
WRREEEIE TEEE, MIRANIELEEERE:
o Nft4 source BIAH1T, M filter BEINFE?
e cached posts true At pipeline K& TH47?
* Phoenix Retrieval #1 Phoenix Ranking BV N5 Lo 52t A?
o —MREM source 2 response 2T MPLEFERTT(L?
e side effect KM A4 R BERNARFINNER?
12.5 B
ANINEFFEHEFRSFEBNEE LANRX, BRIFEEN, JMERXENEECEEEATED
=X,
1251 1%X—: EBERZRTHERS
Phoenix (REE, {BiFRSIAEIE query hydration. source. hydrator. filter. selector. side effect.
7. TOMEE, BRI RERE—I21TR.
fEIEF57A: M CandidatePipeline::execute HimZllhm, MARMEENEFIAE,
12.5.2 1IRX Z: {EFTAEIMERIREFER = pR G 12
BRGNERIER AT RERIRF %1% ; fan—out INEE—4 future NI H1TES, FIMEREERBIXER. HX&
&, BRI THESE.

BIEFE: BT EGREIINERS, HAMERSHNEMBEHT. 25 EBITIREE,
12.5.3 1RX=: ETIIRIMEXT
TXRFIR., TEF. TTARIAEREIE, gl EinEMENIINME.
BIEFEL: BIRFEREASNEIRGIE, BIATEIEX,
12.5.4 iZXM0: B filter LpEAERLFRE )5
BRIEHITIEARRBERALZNR, mMolse2MbR. TRM. Fik. E8. FR. 1TREREFIR,
BIEF%: & removed_per_filter, FERE R selected,
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12.5.5 XX A : 2B side effect
side effect ANEEHAINMN, EXMMEEF. X8, JIGEIEFSR DT, 2B side effect RBNEK
HAja) &,
BIERE: BROITEK, HoBMLEHIE#HER.,
12.5.6 IRX73: AR top K KT
BEEFRTMESES, BN hydration, filter. scoring B4, HAIBEHEFE ZIRFE,
EIEFA: 1B top K FITIEER, IR, &HZ result size —#2&,
12.5.7 iRXt: REFIER
PRI PO5/PO9 #i18, H1T fan-out RAALEA S S RIERTEIM,
BIERE: WBRERIEIR, #Hi% component 7,
12.5.8 iIRX/\: iE None #HEZE
BLE None FILAZRINRER, BLE None RIiZRTAME, R0 WIEFERAETBEREEIRIARAT.
BIEAE: X8 Option FERBEIMEIEN,
12.5.9 IRXN.: IBNEHE RN
NEXNTZHEmBMn. BEENTERGAERNIRS A RIRSPEESEME,
BIEFE: (EaMNELZ B EPECSLIOF D 18IE4R .
12.5.10 ixX+: R & happy path
BEXZRBAMERS., RERINBRITRBREEN. EEFENKERT,
BIERE: BiZ—1AEE, KM EEMTA,
12.5.11 B&EE
KT MEXNFERMBEE ?
KEDMEXNMNAGEKIGEERE?
R D HEXNERIAERESEX ?

(D FLEXNN RV AR HEE 2
(BB FEWNMETRERIEE ?

12.6 HFRFILITELN
AREPE—LEAERRITER. BREN, ANERHEHBREERR,

12.6.1 DI ERIRKE
EIERIFREEMER . hydrate query. source. hydrate candidate. filter. score. select. side effect,
s :

PHEIDFREM
ST HTH.
ST,

- 5TEH.

(AW
s FRASZ TMERES RN, FEFMEBIERE,
s AHRSHFEERNIE,

1M



12.6.2 AEECARNFR
hydrator #1 scorer JR[EI2kiA candidate, RIEBCARMNFE, BH update 53,

I -
- BRAMHERES.
s ETHERM.
o BTN,
B :
o BNMEEXDIUERE.
* update JERFERESH TIHREIE.

12.6.3 31T fan-out + IiF/RE
query hydrator, source. hydrator ®H1T; filter. scorer &%,

[ :
o RUEE—MANIRITBHE AT INFT,
s FRERERSRIRBBI—SRENAGFIRFRT,

12.6.4 EFENTIFERIKEZ
cached posts FNE2EKIRE, MEEHIEAN source MER, XHF4E filter/selector/side effect {J3E
gH.

s
o [EIEIR,
s FTFHEEN,
o {R¥F pipeline EM45i—,
12.6.5 BARBER
EMEEEFEGHRGEESS, BEZXIIMNEE2TIE., XREFEARELR,
12.6.6 [5 & side effect
Hi&. 7%, served history EEHIT, RIFHBIMMNIER,
XS ARRARZIR, FRADIIE VMM,
12.6.7 SE1L R
F feature switches 1 decider 1THIEAE. tNE. cluster. FFXk, 1LZREEAIIASLIRFER,
NEEFEES, FRANFEESEICHEH dashboard,
12.6.8 A4k
1. IR HHEEMITHER—MF,

2. EFRE—TELN, REBENREXE,
3. FA—18: MRREDMEMKE, Home Mixer TR ARE?

12.7 ERFRIEL
REXZEERHE. KESGERANME, ATFILANEEHERNIEME,
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12.7.1 £ hydrator BB {Ri%
[a)RR: hydrator NiZRIFWABEERKE—R, MRTHmMRIRE, F4EE update RIREFEML,

IERRMUE: hydrator #FER, filter MIBR{RIZE,

12.7.2 1£ source BHIAKZ\HEiTiE
A source WIRM T RELIE, BETEVNMRENTAHER,

IEFAUE: source RIMUNELR, IERIEERITISINE filter M EX.
12.7.3 BRZ S HIFNE
Rl REMANMEEAR, FNIZEREESBER,
EHfE: L2158 hydrator + visibility filter,
12.7.4 %8 enable &£
@ EREEENEIEKIET, SRERR, BuEENERZISTEHEIR,
IEfAUA: BEEA enable &1, FHicx disabled A4,
12.7.5 BRIMEIBEXAE
[@F: =F|F. None. 0. false JEA, SHEMMEXLTEAIXS7,
ERMUE: FEUEMN, DEREINEIRIRICEIENT.
12.7.6 fiR‘> per-component g5
QR REANESERIAT, RELEM—EIR,
IEHafH#0%: stage + component 3234,

12.7.7 i side effect HAEE

)RR HEMNAIIEERE. EF. JIGEIERN,
IEFfafGE: side effect EAHIT, BEIRLTITS,

12.7.8 TS EA3EE

R WENFHERZZRFSBR, BIEMESHEREIER.
IEMMUE: IVREXLL., guardrail, EIRAR,

12.7.9 A&

1. EF=1REX, RIPIEERMOTERE T E.,

2. RIT—"""tF hydrator” ¥, HiRBAZIEMT 4 bug,
3. MRt source NIZFIEFIATIRER.
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13 B A BRSINERE
WRFBAGENE, MERTEENLP. RERAEXE, TUBXENERS| . BREEN4PIEE
HE S,

13.1 KIBEEF5I
XRABEARBEENESRES|, BTN, TUAMXEHRRINX .

13.1.11EZRE

Bz FAi&

candidate- pipeline EHITRIE.
pipeline/candidate_pipeline.rs

candidate- query hydrator &4,
pipeline/query_hydrator.rs

candidate-pipeline/source.rs source 54,
candidate-pipeline/hydrator.rs hydrator ¥ cached hydrator &4,
candidate-pipeline/filter.rs filter 8§47,
candidate-pipeline/scorer.rs scorer 5§44,
candidate-pipeline/selector.rs selector &4,
candidate-pipeline/side_effect.rs side effect 54,

13.1.2 Home Mixer

Bz R&

home-mixer/server.rs gRPC AO#1 QueryBuilder,
home-mixer/scored_posts_server.rs mhEF &% pipeline EITAIN N R,
home-mixer/candidate_pipeline/ ABIEFI&IE pipeline &,
phoenix_candidate_pipeline.rs

home-mixer/candidate_pipeline/ YME feed item pipeline Bo& .
for_you_candidate_pipeline.rs

home-mixer/models/query.rs ScoredPostsQuery #IEEEY,
home-mixer/models/candidate.rs PostCandidate £%iE4&ERY

13.1.3 Phoenix

B12 &

phoenix/recsys_retrieval_model.py two-tower retrieval model,
phoenix/recsys_model.py ranking model,

phoenix/grok.py Transformer #] recommendation attention mask,
phoenix/run_pipeline.py 71t retrieval + ranking demo,
phoenix/runners.py BERVZEA] runner TE.,
phoenix/test_recsys_model.py ranking mask FI{ZE M,

phoenix/ retrieval model iz,

test_recsys_retrieval_model.py
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13.1.4 Thunder 1 Grox

g FIE
thunder/posts/post_store.rs SIS FAREZES,
thunder/thunder_service.rs in—network gRPC FR%3.,
thunder/kafka/ Kafka ingestion 18,
grox/engine.py ABERESHITAO
grox/plans/plan_master.py % plan HTHATHEFH.
grox/plans/plan.py BIREAESERNT.
w15ﬁﬁﬁ1

B3 bug BY, STHIMTRNER, BERSIBAOXE. FTENEFERERBENK, BAHERGEEZMR
Rz,

13.2 REHKFH
BRAPT BRBRTBRAE, FEM X TREAER. EREMAEXNEE, MEWACENEFEIFE
SMEHER.

13.2.1 HiFEE
NI

typst compile docs/recsys-beginner-book/main.typ docs/recsys-beginner-book/book.pdf
MRMBIFRMY, &f& Typst iBE, BAABTRE.

13.2.2 X 5| AEE
Fi rg 3 find AP S| FAMNEREE:

e Candidate-pipeline/candidate_pipeline.rs

e home-mixer/candidate_pipeline/phoenix_candidate_pipeline.rs
e home-mixer/candidate_pipeline/for_you_candidate_pipeline.rs
e phoenix/recsys_model.py

e phoenix/recsys_retrieval_model.py

e thunder/posts/post_store.rs

e grox/engine.py
MRS, BREBRNNERN.,

13.2.3 ETESNE

SER AR S

o INEHE,

s RBMHEEND N RIMEEL,

 CandidatePipeline M EX,

e QueryHydrator, Source. Hydrator, Filter. Scorer. Selector. SideEffect,
* Phoenix Retrieval #1 Ranking,

e Thunder #] Grox,

o FiF. RS ALK, RE,

o SEN. X, BUEMIR,
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e 47 runbook,
o FIMZEWE,

EA—IN, BT WHFERTERRE.
13.2.4 FIFRIFHEE

BEEIPNIXEE:

o XTHERBER(T 4 D)RR?
« MAZRMA?

o BHEMTA?

o KIBCHOTEMPE?

o KMZEH?

* AN{AI3LIE?

WR—BREHE, RBEABBRERMES, Rixth,

13.2.5 HARFEHHEEE
BELNE:

* source/hydrator/filter/scorer BIERRE&IRE.
 cached posts [&1F 2SR,

 candidate isolation 2 E A,

* side effect &P PEE HFINN ,

* safety/visibility BRIMBER DX BETEFE,

13.2.6 I EIEE
Bines 120 T, AEERWET 120, FEEENE:

o ETLEHEM.

s BEREER.

o REMABRA I EHGT.
o BREERMEIIEZ,

* PDF A3,

13.2.7 REEHIRIGE
MRELETREERN, TFE:
s F—ENHRSMXXMHER,

o IEINER.

o IEBIMAREBRSI,

o IEBINRIES|IRITSEMRAS,

e 110 changelog,

o SRR T IRmEE,

13.2.8 T4
1. BABREE—E, LR=TH#HR.

2. FENLIE—MMUIBER1R, BWIABRERLASmRIE—

3. 47i¥ PDF M EBRMIBESER.
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13.3 #FX AP
RABRAZIERIE S, BNRB—I, MZMAMEIHRITRIREME, AR ALk,

13.3.1 HEEN
BERS—MRERID, MAEE S ERATIMT

o IERUMFTHIE?
o fRIEMMBESF?
o FERAfAI4RT?
o MLEATZHELIE?
o DEVANAIERL?
o RSP S [E?
o fAIHFE A B)RE?

EMERMRAMRRFET, XLEEBULRMIL,

13.3.2 BTtz
BB ARNE, R TEREH:

. BEFYRIE Typst, FIAPITAR,

. A rg MEPHRINXEREFE.

pagiEt phoenix_candidate_pipeline.rs EAGRRE.

JFBB for_you_candidate_pipeline.rs BFiFMNE feed ETI,
XJ88 Phoenix README E#i&EEIF] artifacts &,
EFiT1E1F] README,

HE 3 METNRBEs | BESTER.

13.3.3 5| AN
FHNZM S | BERENEANHR, MAREBNTS, TSREZERABENAY ., LENFUERAS
IRERFHIIANIT S, BAIFRMAERERNE,

13.3.4 ¥ EinfE
MEASEHRE=15M:
o BEFEMHAICENEIR BRI,

o BEFBVFTFIEMBRMA . Wl KRBCRIEIIES A,
« "RAZEE README,

MR—EBABSAEEOE EEETREMTA”, MAZMA,
13.3.5 El%& TODO

[E4n] AsNE ZE]:

* Pipeline MEXE,

e Query/Candidate FER4 A EEAE,

e Cached posts EEE,
e Candidate isolation mask &,

N OE N

e Thunder ingestion &,
BUIRFIAE,
e 4= dashboard &,
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Typst AJAAXAE . RIEFEESINGEE, SRIRATHRIEASNEM,

13.3.6 WRAICREIN

327 README B #iP:
kRS -

Tigk:

FEHID

IEm<:
%EE&% :commit :
XEEREEREHIMBIABIESERET.

13.3.7 T4

1. PP — A gERE I RIA G R, BHEFXE.
2. EMAHB RN, (RemiasEm X 4?

3. AERFIRIT— changelog &=,

13.4 [GHERR L
RABERABET MNFFIATEEIHEBENNS, SEMBRERE, AIMBA= 5T R&.

13.4.1 BE—: BZHELAKEXGSE
A AR ZEE 0 -

e AgeFilter

e MutedKeywordFilter

e PreviouslyServedPostsFilter

e QuoteHydrator

e LanguageCodeHydrator

e PhoenixTopicsSource

e PhoenixMOESource

e VMRanker

BIXHRE—RERH: WA W, SNEBMKEL enable. KBEREE. fEtn. Wi,

13.4.2 AEZ: ExRft
SHRIARAU TR G N E, BLER UK
o THRMEZE.

* Query FERA T EHAE,

* Candidate FER4aEHAE,

e Candidate isolation mask A1t

s EFEERA,

o HIEMAIE,

 Dashboard Rf5IE,

BERBER R F IR

13.4.3 AEI=: ZAHABITEIE
A AFTIZ A S, notebook:

e J&1T Phoenix demo,
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o ¥Ji& toy candidate pipeline,

e A[{R{L, attention mask,

e FH& ranking weights,

o 1&E#) source failure F filter rate,

ELIZHAIEITRE, FUEFIRRETE,
13.4.4 FEM: {HEFINIZRREZ

SHRIH R TINGETENT. FERTBURA:

o HAMIE.

IRIIRE .

SESHR.

e calibration,

e counterfactual evaluation,
A/B XD,
XD ERIEECAERERS TR ZEFE.

13.4.5 FEA: HiFBEE
S = a RIS

o BRI HEREELFE.,

* Y®i¥ Typst,

o ZITTIHL,

o HMHETITE.

e 7 TODO,

XS R BEA G RRIARIERBRET .,

13.4.6 &5RiE
WEABNTNFXBEARAE—XMICEFREAYE, MERREEIEE:

MAZHA?
mhEAAa?
ETHE?
KBELIN?
ERIRENXNER?
EERIEE ?

RE(REFXNNEE, BANHEE ARG hEERIFTIER,
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14 Mk B: E3&

141 EXJFR
X—PIRE—AENE, BIGEEREER, £O%0%, BEIIBKIE.

14.1.1 2844

1. Home Mixer #1 Phoenix HJB5R 2142

2. Nft4 For You EASMNAIE pipeline?

3. PostCandidate ] FeedItem X F 2T A2

4. Thunder #1 Phoenix Retrieval 2 BlIf# R4 f&i% 6] 21?2

14.1.2 Pipeline

1. CandidatePipeline::execute M ERINZE =+ A?
2. PLERERFH 1T, MRLERN ERINR?

3. B4 filter ANBEH1THEIRIZAIPRIRIE?

4. side effect BT AKERRE?

14.1.3 Query

1. ScoredPostsQuery FFFLEFEG S BRIBIEKR?
2. MLEFERH query hydrator #8557

3. params ] decider DHITHITA?

4. has_cached_posts Nt AEEFIRFER?

14.1.4 Candidate

1. — source F/MRIZEMLLEFER?

2. author_id=0 7£ CoreDataHydrationFilter X R+ A4?
3. get_original_tweet_id Rt ANLE?

4. score=None 7 selector FRu{a]4b1E?

14.1.5 Phoenix

1. Retrieval At AR two-tower?

2. Ranking At A% ZE candidate isolation?

3. ZATAFNEL B — relevance Bt AMLE?

4. Z#h run_pipeline.py % £ Home Mixer ZF7EME?

14.1.6 &=

1. source KIMHT pipeline N{al444E?
2. query hydrator KKE 24X E?

3. side effect KMNTAFNMARRK?

4. {REUTHEE final result size RfE?

14.1.7 FFIURR

1. MREHIL— source, {REFTEPILEISIR?

2. MRARGLEFR, REMB=ZEE?

3. MREEFGTEHAFEIEEANS, TeERBMLE?
4. AR P99 FERFASE P50 AL, HBAA?
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15 fg C: WS ERE

151 £ EER
AR RANE TRINSERE, FEW—BR, BEZATEBELEL AR, SEFIEITHIET; o
%MME;%hﬁﬁEME\mAm$W%Mmm,%ﬁ%ﬁ*ﬁ,mﬂuﬂhéﬁo

1511 {ERBN
KEHCOE, BESEER. SEREDI=RILE:

o EBIERE: WX, trait, FEXSREN,

o FURIHE: MANE. BENE. TIEXR, HIRE, LRFEEFEGHE,

o WIFIHE: N ARXTHMREM E—MERERIT—MER,

RERER T “BER T THIET " E8AE, SRERERGE query —> candidates —> hydrated
candidates —> filtered candidates —> scored candidates —> selected candidates —> side effects

HTE,

15.1.2 THEEEHS) 1: mBIRRE
SERE:
For You request
-> QueryBuilder::build
-> ForYouCandidatePipeline::execute
-> ScoredPostsSource
-> ScoredPostsServer::get_scored_posts / run_pipeline
-> PhoenixCandidatePipeline::execute
-> PostCandidate %%
-> candidates_to_scored_posts
-> FeedItem::Post
-> AdsSource / WhoToFollowSource / PromptsSource / PushToHomeSource
-> BlenderSelector
-> final FeedItem %lI&
-> For You side effects

PN UL

¢ PhoenixCandidatePipeline HUIRIEZEEIZ PostCandidate, EFXERSIEFIETE.

* ForYouCandidatePipeline HIRIEREIZ FeedItem, TIEMGF. [T 8. XFHZE. prompt, push-to-
home & item R [E—2% feed,

* side effects NARE HBNRENF, E2EANHE. served history. client events FlFLEHAMIKS,

15.1.3 TEEE>) 2: JBEE has_cached_posts

EANZE & CachedPostsQueryHydrator, EM Redis 1EEVETF, RFFIMLAL cached_posts, HEFEEUA
BFERIZE has_cached_posts=true,

SR TENE -

* CachedPostsSource: R has_cached_posts=true BRI/, IBEFRIEEFIERL source MEX.

® ThunderSource. PhoenixSource, PhoenixTopicsSource, PhoenixMOESource. TweetMixerSource: BE
EEFHPRBI IR ER,

* PhoenixScorer: &fFapISAHEIFAA Phoenix prediction,

e RedisPostCandidateCacheSideEffect., ScoredStatsSideEffect &: RIRIBEFRFNRTEATRIT
g,
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BRNESBNE: EEREFESSIMKENEEREN, EEMEE. EERNBMNEEIRIEXPL; ST
REMEF, ERNEZINTRS.

15.1.4 TYEELS) 3: &) filter pipeline
MR 10 MREENFUHRERES:
10

- 2 duplicate

® 8

- 1 author_1id=0

7

- 2 blocked author

F 5

- 1 visibility drop

® 4

BEXLBERFERMBE. TRB[FINFENTB—FEAN; B—MRIZTEREE XKE blocked
author, IFHSERICERE filter B9 input. kept. removed, BEREE removed A ARIBENTF &
SHHEZM,

15.1.5 THEE4HS) 4: FESE

AIMBEX—AENE, Flu:

score = 1.0 * fav + 2.0 * reply + 0.5 * dwell - 3.0 * not_interested

(AN

A=0.2+0.02+0.15 - 0.03 = 0.34
B=0.1+0.16 + 0.25 - 0.06 = 0.45
C=0.05+0.04 +0.10 - 0.30 = -0.11

HFEZ B>A>C, MR not_interested FXEM —3.0 A —8.0:

A=0.2+0.02+ 0.15 - 0.08 = 0.29
B=0.1+0.16 + 0.25 - 0.16 = 0.35
C=0.05+0.04 +0.10 - 0.80 = -0.61

C TR&HE. ITHINESITETRXENELS, MEBEBRARENEZHNEHF BN, THEIAFL
EREAE,

15.1.6 TYEH4>] 5: i®it source

BERRITELES:

e enable £, BINSHFARX. EEFKEIZ. AFPIKRE. in-network-only 295k,

o {REMAY query FE&, 54N user id. topic ids. retrieval sequence. followed user ids,

o 4MEE client. timeout FEFIRALIE,

e max results, EEFRKEIMRIEZIEN.

o REIFER, Z/VPEH tweet_id. served_type, ¥R source BEALEEET in-network 58, trIA
RAIEN,

o KIMERHE, WERIRE Err Hik pipeline BkiT1% source MIfRE, MARBILEN feed KM,

AEBIITHHEE B : £ source BEMAERETIR. XA enable 4. IRAMRIANEEIR. EEIA
FHIRM FHRMCEE—IE.

15.1.7 TEEE4>] 6: LR Runbook
SE£10 %
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HINERZSFEHAN ScoredPostsServer FIB R pipeline,

& & QueryBuilder: :build BEEEEHMIEEIA query,

&BZE query hydrator B enabled. error, latency,

MBEXHEFEL: scoring_sequence. retrieval_sequence. followed_user_ids. has_cached_posts,
BFES source B enabled #] candidate_count,

& hydration KEEELE, missing ARINFERERE.

EES filter B input. kept. removed, HKBRABHRE.

& scorer EHE N score, Phoenix prediction &K,

© ® Nk 0N

& selector BINEE . selected L& score=None EEf,
K& post-selection filter, LHERZ visibility #] safety,

ZRWTHELB—TRENER, MARRERRENZ.

15.1.8 TEHEL> 7: R2HIME

SEST:

e visibility_reason=None T VFFilter FEREBIRIX; XREEWE drop reason, BIIR VF
hydrator KMEAH S, ERAJEBEZENERE,

e author_blocks_viewer=None INEEE B HFT false; BEEXN hydrator @B I, LA filter Q0{o]fEFF
7S

* brand_safety_verdict=None X[ ZRHIXEIR S, WIS ads brand safety hydrator fI"EHE
FIBT,

Zig: MANEREZRETEFREARAEN, MR HE . AU EES. filter MIMER. BB KIE7

HERE,

15.1.9 TEEL>) 8: i£— side effect

A servedCandidatesKafkaSideEffect J9ffl, BENB=S:

* enable £&4: BEXHAT query B,

o BN side effect input & final selected 1 non-selected candidates,

e EN: RS IMRIZESEELAME Katka, oM. k. SHitsRIBER,

o HEIFN: KBLEEARZTHFINA, EA side effects T£ pipeline &EFEAHIT.

o FEFN: AEMRESEIMEZINSHT. JIIZRMFEA. served history So)BHE

WNRI%EFE Redis 2577 side effect, MERAEREIN F—XIEKEEDEEFIRR.

—
o

15.1.10 TYEEH>) 9: 7k Phoenix demo

phoenix/run_pipeline.py =% >] Phoenix FIARMIR1Z, AZFREZ% L Home Mixer,
ZSERE:

PnEk artifacts FEEECE .

¥IERAFASE. &% corpus 1 hash B,

retrieval model i user representation,

5 corpus representation |2f3, EX top K,

ranking model ¢ top K Fl 24T iR,

b 8 weighted score HEFHITENER,

£5:

o0k wN -~
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o A#h demo A~E1E Home Mixer B query hydrator. source enable. hydrator. filter. selector.
side effect,

e % I PhoenixSource # PhoenixScorer EARSZIEAA, BSS%1. decider. timeout. fallback & 1F
HBZEMm,

o Zih weighted score FBFI&/R, %L RankingScorer RUINE. V3—1t. Z4E14H OON FARETE,

15.1.11 TE#EZ%S) 10: E8

ZEERBR:

o 2IMSEE: OON {RIETFE, BTRERZIM For You FIEXEMAENS HEEMFEZR M,

e IRA: retrieval_sequence fR5SEX Phoenix retrieval source JoiAIE®MIEIERK, X source iR
EIEIRSLREFD .

o RMIARE: RIBIRHRAR result size %, HR/D query hydrator FFERIEZR®R . source error, source
candidate_count %,

» 188 : MXE retrieval sequence hydrator B FiFfk#l; IEMFRAKEE; LHEMIGRERMABIZ
source HIRE.

o KHEARHIF: HXEE query FEREEIL dashboard, 1B source &fRikdth. HEIRRMTREIRMAN LT

WE,

15.1.12 E3#ESE: £

1. Home Mixer faZ3%k EiEK4mHE. pipeline BL& . RIZFL S side effects; Phoenix faR retrieval/
ranking R BE N FFUNES .

2. N2 PhoenixCandidatePipeline F=HMLFIRIEFIDEL; FMNE ForYouCandidatePipeline IEWEF5T
&, XiEHE. prompt. push—-to-home ZBMRER feed,

3. PostCandidate MG FRIEE pipeline AEPHI TIEITR ; FeedItem BB feed A AR E AR/ item,
AIEEENG T, thAIBER SRR,

4. Thunder {@SERT in—-network f&i%, Phoenix Retrieval B TR M BRIEMNRIZZE; ME G,

15.1.13 EXJFSE: Pipeline

1. IF =& query hydration. dependent query hydration. source. candidate hydration. filter. scorer.
selector, post-selection hydration. post—selection filter, truncate/finalize. side effects,

2. query hydrator. source. hydrator. side effect AERAI#4T; filter F scorer IRECE M H1T; selector
B—IRIRE,

3. filter REZFT— filter 9%, tLERE removed TR, JHILHTRIFRSIL ERBR TIRIZTHE
NEE,

4. side effect Wifa, RERANEBEERE. EFIAE, FNEESRINELN ; BXKSEMAKAR,
Fir AL i 42

15.1.14 ESJFESE: Query

1. [RISIBEKBEEIRM user id. 1BKETX. ™ surface. topic/exclude FHEIES N,

2. query hydrator #MTAREFI. XiE/Fik/FEXRR. EFIRIE. served history, IP. AFPIHIEE,

3. params S EFILINECEAIEEIAND; decider BRIBITRIFREREARAO,

4. has_cached_posts R1ERF M B EIRFVIRNEF LMK, FELLFZNW source. scorer #] side
effect,

124
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15.1.17 EJBISE: &

1.
2.

source KIKEY, 1% source ATAMARIE; EAhATH source {HRI44E, i@ AGHIIERRE.
query hydrator KINSILFEARITEAIA, KEQEREIATEMEXZERE, /4L source/scorer FIHE
w=H,

side effect KIMA—ERMHBININ, (ESMEEF. BE. IZER. LRI served history,
final result size REERT, IRMEREE: query FERIEZFE . source candidate_count. hydration
missing. filter removed. score missing. selector selected. post-selection removed,

15.1.18 EXFSE: AR
T source RIIEFRIA SR

* enabled_count. request_count. success/error. latency,
 candidate_count 933, empty_count, timeout_count,

* served_type ftb. &% selected gltt.,

o Nz filter removed fGtb, B % source RFIEIER .,

MRGEATTUEE=F:
o BUER: B¢, mih. not interested. report Z label @B 1LEE.,

e HIFE: TARIMINE. OON FZ. 2. H—HETTIL.

o IRIERE: B source GLERERE, ZZ2/FAINMMITRRSRESNKEAS.
EEGPEREENBTHAERRA:

* Redis EEEANEBEERZHEE RE.

* served history side effect KINELIEIR

e cache key £EARE, SHAR LTXERR—HLRE.

* CachedPostsSource [BIIFRRMNEEFRITIE,
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& AR S FERRIRAIHERA
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