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大数据处理流程



我们的目标



电影推荐网站

实时推荐
服务

离线推荐
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实时个性化推荐 离线个性化推荐 统计推荐 相似性推荐 评分 标签 检索
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系统模块设计
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近线

项目系统架构



log



系统数据流图



数据源解析
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•
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movies.csv ratings.csv tags.csv
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671 5816 4 1065111963
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用户评分信息



15 339 sandra 'boring' bullock 1138537770

15 1955 dentist 1193435061

… … … …

15 100365 uganda 1425876220

电影标签信息



主要数据模型



统计推荐模块
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统计推荐模块
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SparkSession.read
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统计推荐模块



历史热门电影统计

•

• select mid, count(mid) as count from ratings group by mid

RateMoreMovies

•



近期热门电影统计

•

• select mid, score, changeDate(timestamp) as yearmonth from ratings

ratingOfMonth

• select mid, count(mid) as count ,yearmonth from ratingOfMonth group by 

yearmonth,mid order by yearmonth desc,count desc

RateMoreRecentlyMovies

•

•



电影平均评分统计

• select mid, avg(score) as avg from ratings group by mid

AverageMovies

•



各类别 Top10 评分电影统计

• select a.mid, genres, if(isnull(b.avg),0,b.avg) score from movies a left join 

averageMovies b on a.mid = b.mid

movieWithScore

• spark.sql("select * from (select " +

"mid," +

"gen," +

"score, " +

"row_number() over(partition by gen order by score desc) rank " +

"from " +

"(select mid,score,explode(splitGe(genres)) gen from movieWithScore) 

genresMovies) rankGenresMovies " +

"where rank <= 10")

•



离线推荐模块
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离线推荐模块
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DataSet[MovieRating]
SparkSession.read

RDD[Rating(uid,mid,score)]

map

val model = ALS.train(trainData,rank,iterations,lambda)

• •

•

ALS推荐模型训练

ALS



userRDD: RDD[ Int ] movieRDD: RDD[ Int ]

userMovies: RDD[ (uid, mid) ]

predictRating: RDD[ Rating( uid, mid, predict) ]

userGroupRatings: RDD[ ( uid, Seq[ Rating ]) ]

userRecs: RDD[ ( uid, Seq[ ( mid, score ) ] ) ]

model.predict(userMovies)

groupByKey

sortBy(‘score’).take(20)

计算用户推荐矩阵



movieFeatures:
RDD[ mid, DoubleMatrix ]

movieFeatures :
RDD[ mid, DoubleMatrix ]

movieSim: RDD[ (mid, (mid, consinSim) ) ]

model

moviesSimGroup: RDD[ (mid, Seq(mid, consinSim) ) ]

Filter(consinSim > 0.6) .groupByKey

model. productFeatures

Matrix（N，M） =  Matrix（N，K）× Matrix（K，M）

计算电影相似度矩阵

cosθ =
𝑎 ∙ 𝑏

| 𝑎 | × ||𝑏||



movieRecs: RDD[ ( uid, Seq[ ( mid, score ) ] ) ]

存储电影相似度矩阵



实时推荐模块

•

•



基于模型的实时推荐模块



log

•

•

•

uid,mid,score,timestamp

基于模型的实时推荐模块
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Sim(A, X)

Sim(B, X)

Sim(C, X)

X的推荐优先级分数为：

？ =( sim(A,X) * 5 + sim(B,X) * 4 + 

sim(C,X) * 1 ) / 3 + lg2–lg1

推荐优先级计算



KRatings: Seq[ ( mid,score ) ] 

Movies【候选电影】: Seq[ Int ]

计算分数：( (sim(A,X) * 5 + sim(B,X) * 4 + sim(C,X) ) / 3

获取和K次评分的每个电影的相似度

Score( X ) + log2 – log1

和前面的实时结果合并更新

加上偏移项

uid,mid,score,timestamp

Redis用户最近K次评分 对每一个候选电影分别计算推荐评分
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基于内容的推荐
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基于内容的推荐



混合推荐 —— 分区混合



Q & A


