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2. Spark MLIib DFE

ZOETIE, Spark MLlib DBEEIZSW TRV Z LET,

F—=2 7 OFIATIHRREY | Apache Spark IZWK DD T A T Z VRN r— 0 7 INies
—Z AL — MZRoTWET, F—LRDHaR—x3x MILLTO#EY T,
® SparkSQL
SparkSQL 134k x4 727 — & YV — AL DT —F G Firird, HRIZIN LT 5N TE5H 7
A 77V TT, BtHrADDT —HL CSVJSON LWofem— L7 7 A Lhvb, #x 72 RDB,
NoSQL IZ & %fi& LE ¥, & 51Z AWSS3, Azure Storage Blob &\ 57227 7 KA K L—Y~D
B ELV R DT AT T VKo THMICITH Z LB TE£9, Apache Spark2.0 LA
SparkSQL 1% SQL:2003 B IZHERL L 7= SQL XA L7eT —Z I TS % L TV ET,
® Spark Streaming
Spark Streaming I£k% 72 2 NV — AT —H 2V AT BRI EATO ZENTEHTA
77U TH, loT 7—%, SNS T —Z D LI 2 REH, HEMOT =22 £zl V7
WEA LDT—Z NI, RAFTHIE L E T,
® MLlib
MLlib 1T FE SITHFE 7L 2 LD Ry r— T, S F X E72[BF(Regression), 73%E
(Classification), 7 7 AZ U 7 EOT7 NI RARBH I TWET, BHT 720135
REYIRFERT D FFENLETT R, BIFOT =2 0o fkZ2 TR L0, REDT —ZBEOH )
bR EANOMary) LI T2 2 LNTELH X2V ET, <AHNTFDHV a AR
TV OBREBMEMT S Z EREETT,
® GraphX
GraphX 137 7 77 =2 2 HFT 562 LNTEDHIFA 7TV TY, HENHEHT L2 Z&13dH
FORVL LIVERAN, SRR LIZWVEREIC KL - 7 77— 2 235 2 & T T
BN, ERICT —F 2T LN TE L2508 H Y 7,

Spark MLlIib
Streamingll (machine

learning)

Apache Spark

Apache Spark O FEE 7 4 77 VL, BLREBRNL 2FEHOTA4 77 VBN FELE T, 1
1% Apache Spark 1.x 52725 & %5 MLIib(LL T spark.mllib) & . Apache Spark 1.5 7> 5 523 X uthod, 2.0
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2ODT7AT7F Y Db REREBWVTIST 27— 2T, sparkmllib i% Spark I[Z9Ek2 6 &
% RDD(Resilient Distributed Dataset) = A1 717 —# & LT 5 OIZxF LT, spark.ml |3 L v fE{E I
5 Z LN TX 5 DataFrame # At /17— X L LT ZENTEET,

HDInsight Tl T& %5 MLlib X, ¥?d/3— 3 > @ HDInsight 25 7t A 4502k »> TEb -
T&Ed, 2O b L —=277TI% HDInsight version 3.5 #fii [l L Tk v, il T 2 Spark ®/3—
2103202 L7290 MLlib i% DataFrame ~X— 2 @ spark.ml & 72 ¥V £9°, Spark.mllib &% )57 A #PED
72O S LTV E T3, Maintenanceonly & 72> TE YD | FiHBERENBINSND Z LiTdH VY /A,
StD 7y =7 KT Apache Spark @ MLlib Z M+ 2355121X, £D/3—2 5 2D HDInsight %
HEHT 2NN THRZMIT D LI LTS IZEN,

Apache Spark O TH 7 4 77 U MUib 122 ZE:72 7 4 77 U REEINTEBY, 22T
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> BRI oW T
< Microsoft Virtual Academy: Data Series: Analytics: Big Data: Spark on HDInsight
https://mva.microsoft.com/en-US/training-courses/data-series-analytics-big-data-
spark-on-hdinsight-17760?I=wVyEnEn4D 2611787171
»  Apache Spark MLlib
< Spark Summit

https://spark-summit.org/
N7 7LV ANTI1I2 HONVAF Y M L—=U TR I TEY . Apache
Spark Z & LR 7 7 ) r— a VO KB40 Z E R TEE T,
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6. Ty —RLE/ = 777 yr45L, NWEOFMBIMEAEE £7,

= Jupyter

Files Running Clusters

Select items to perform actions on them.

Upload New~ &
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O & linearRegressionDemo.ipynb
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Fie  Edt ew nset  Cell  Kemel  Widgets  Help ySpar
B+ x @B 4 % N B C Mokdwn v &  CellTooibar

Spark MLIibZ;EAB U FRlT—5 DER

Azure Storage BlobN\5CSVF—4 D5HAFH

: esvFile = spark.read.csv( wash:///HdiSamples/HdiSamples vac/HVAC .csv”, header=True, inferSchema=1

»
Starting Seark application
|ID| YARN Application ID Kind State | Spark Ul | Driver log | Current session? |
6 |application_1500772267213_0010 | pyspark3 |idle

Link Link v

SparkSession available as "spark’.

7. J— Ty I ORNREFEITTHITIE., EEDO A =2 —0v5[Kernel] — [Restart & Run All] 2 5&4R L %

T FHTERIEICL LV 908, BB LL 5~10 5 TRERET LET,
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I Kernel Widgets Help

1 Interrupt 3
Restart
Restart & Clear Output
Restart & Run All

5 =
& Reconnect =

Change kernel 4

ZMBIZNEDOBBHIZAD £97,

%9, Azure Storage Blob (7' Vv hENTWAHTET—HXDCSV 7 7 A VEFHAH LT E
T, wiA L7277 —#1% DataFrame JlERUZ 72 D . A3 “csvFile” IS IV E T,

csvFile =

spark.read.csv ('wasb:///HdiSamples/HdiSamples/SensorSampleData/hvac/HVAC.csv',

header=True, inferSchema=True)

FPTEITET 2O eMR LET, BTHEMT 572012, Hive 7 —7 /(7 —7 /L4 hvac) &
LTRIFLET,

csvFile.createOrReplaceTempView ("HVACTemp")

sglContext.sql ("drop table if exists hvac")

sglContext.sqgl ("create table hvac as select * from HVACTemp")

R17 L7= Hive 7 —7 V" "hvac" 2 bRt LET, "%%" ThaE %581 Jupyter Notebook [ A
D"Magic” BEREZ FFOH 3551 1T, 2 Z TiX "%%local” T Z D& /LA HALELD %R Tld e
Z & "%%sql-o hvacdf’ T, Hive 7—7 /L2 SQL 7 =V # 4T L, #ik% Pandas ® DataFrame &
LCEHRFF T2 2 L 2R L TWET,

%%local

oe

%sql -o hvacdf

SELECT * FROM hvac

(5] 2O EFATLIZBCLL TOT= T —RERENDL T EMNH Y £, 21T HDInsight 23
/3% Jupyter Notebook D/ X— 5 VN2 ERFKTT, ZOTT— IR ML —=2 7O
ETIIIREE B A A,
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=7 —AE
AttributeErrorTraceback (most recent call last)
/usr/bin/anaconda/lib/python2.7/site-packages/IPython/core/formatters.pyc in  call (self, obj)

902 pass
903 else:
--> 904 printer (obj)
905 return True
906 # Finally look for special method names
/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in
display_dataframe (df)
114
115 def display_dataframe(df):
--> 116 selected x = select_ x(df)
117 selected y = select_y(df, selected_x)
118 encoding = Encoding(chart_ type=Encoding.chart type table, x=selected x, y=selected y,

/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in select x(data, order)

70 _validate_custom order (order)

71
-—=> 72 d = classify data_by_ type(data, order)

73

74 chosen_x = None
/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in
_classify data by type(data, order, skip)

48 for column name in data:

49 if column name not in skip:
---> 50 typ = infer vegalite type(datal[column name])

51 d[typ] .append(column_ name)

52

/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in infer vegalite type (data)
14 wnn

15

--=> 16 typ = pd.api.types.infer dtype (data)

17

18 if typ in ['floating', 'mixed-integer-float', 'integer',

AttributeError: 'module' object has no attribute 'api'

@t & H L 7= Pandas DataFrame MO W% % . Matplotlib Z i L CTHRE/IL L EF., Z 2 TiX
buildingid=1 @ actualtemp Z#filX & LT my b LTWETS,

%$%local

$matplotlib inline

import matplotlib

import matplotlib.pyplot as plt
import matplotlib.colors as colors

colorlist = colors.cnames

a = hvacdf [hvacdf ["buildingid"] ==

1] .copy() .sort values("date") .drop duplicates (["date"])

hfmt = matplotlib.dates.DateFormatter ('$Y/%m/%d $H:%M:%S")
fig = plt.figure(figsize=(20,10))

ax = fig.add subplot(1l,1,1)
ax.xaxis.set major formatter (hfmt)

plt.setp(ax.get xticklabels(), rotation=15)

plt.scatter (a.date.tolist (), a.actualtemp.tolist (), s=40, c="#££f0000")

-12 -
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20

[ U Hive 7—7 /V"hvac" D7 — & %@t /»iA-, Apache Spark ¢ DataFrame IZ L £9, &t T#
DAL D T=DIZHID Hive 7 — 7 W (T —7 /W4 training) & L TR L £ 7,

ot DataFrame H1%1"date” # f# R L. epoc-second DFI&BII L7= 9 2 T, FFEEEKE LTR7 b
B L E9, Fl"feature” 2NiiIIZE %L, F"actualtemp”2s HIZE Sk L 7200 £, 2 OF — % SR
ETND N == T TR (T —2) L7 £,

from pyspark.sqgl.functions import udf

from pyspark.ml.feature import VectorAssembler
from pyspark.sql.types import *

import datetime as dt

def dateToSeconds (datestr) :
[month, day, year] = datestr.split('/")
datevar = dt.datetime (int (year)+2000, int (month), int (day))
elseconds = int((datevar - dt.datetime(1970,1,1)) .total seconds())
return (elseconds)

udf dateToSeconds = udf (dateToSeconds, IntegerType())

vectorAssembler = VectorAssembler (inputCols=["seconds"],outputCol="features")

df = sgqlContext.sqgl ("SELECT * FROM hvac") .filter ("buildingid =
1") .dropDuplicates (["date"])
df2 = df.withColumn ("seconds", udf dateToSeconds (df["date"]))

df3 = vectorAssembler.transform(df2)

df3.registerTempTable ("traindf")

sglContext.sqgl ("drop table if exists training")

sglContext.sqgl ("create table training as select date, actualtemp from traindf")

13-
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6. WICTFHT —Z ZkANT 57D 22D DataFrame Z{ERL L £9. Z @ DataFrame (21X IO 7~
DA DI Z L 7,

def futureDate (buildingid) :

startDate = 1
ar = []
for i in range (0,30):
day = "7/" + str(startDate+i) + "/13"
ar.append ( (day,None, None, 0, None, None, buildingid))

return (ar)

schema = StructType ([

StructField ("date", StringType(), False),
StructField ("time", StringType(), True),
StructField ("targettemp", IntegerType(), True),

StructField ("actualtemp", IntegerType(), True),
StructField("system", IntegerType(), True),
StructField ("systemage", IntegerType(), True),

StructField ("buildingid", IntegerType(), True)])

c = sglContext.createDataFrame (futureDate (1), schema)
c2 = c.withColumn ("seconds", udf dateToSeconds (c["date"]))c3 =

vectorAssembler.transform(c2)

7. F—=UF—F5FH L CHRERIEET L2 FL—= 2 LET, FL—=2 27 ENF-ET
JUTZEE model" IR S E T, 2% model D A Y+ K translate 2 LT, FllF—& %4
B LET, ERLEZTRHT—21E, B0 Hive 7—7 (7 — 7 V4 prediction) & L TIRTEL £
j‘o

from pyspark.ml.regression import LinearRegression

lr = LinearRegression (featuresCol="features", labelCol="actualtemp",
predictionCol="predicttemp", maxIter=10, regParam=0.3)

model = lr.fit (df3)

result = model.transform(c3)

result2 = result.drop("actualtemp") .withColumnRenamed ("predicttemp", "actualtemp")

result2.registerTempTable ("preddf")

sglContext.sqgl ("drop table if exists prediction")

sglContext.sqgl ("create table prediction as select date, actualtemp from preddf")

-14 -
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{*17 L 7= Hive 7 — 7 /L "training”, “prediction” % Z L ZMEOM L. Matplotlib Zfifi [ L C A Ak
Li—g—o

%$%local
$%sql -o traindf2

SELECT * FROM training

%$%local

oe

%$sgl -o preddf2

SELECT * FROM prediction

%%local
import matplotlib

import matplotlib.colors as colors

colorlist = colors.cnames
a = traindf2.copy () .sort values ("date").drop duplicates(["date"])
b = preddf2.copy().sort values("date").drop duplicates (["date"])

hfmt = matplotlib.dates.DateFormatter ('$Y/%m/%d $H:%M:%S"'")
fig = plt.figure(figsize=(20,10))

ax = fig.add subplot(1,1,1)
ax.xaxis.set major formatter (hfmt)

plt.setp(ax.get xticklabels(), rotation=15)

plt.scatter(a.date.tolist (), a.actualtemp.tolist(), s=40, c="#f£f0000",
label="training")
plt.scatter (b.date.tolist (), b.actualtemp.tolist(), s=40, c="#00ff00",

label="predicted")

plt.xlabel (u'Date', fontsize=18)
plt.ylabel (u'ActualTemp', fontsize=18)

plt.legend()
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AttributeErrorTraceback (most recent call last)
/usr/bin/anaconda/lib/python2.7/site-packages/IPython/core/formatters.pyc in call (self, obj)

902 pass
903 else:
--> 904 printer (obj)
905 return True
906 # Finally look for special method names
/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in
display_dataframe (df)
114
115 def display_dataframe (df) :
--> 116 selected_x = select_x(df)
117 selected_y = select_y(df, selected_x)
118 encoding = Encoding(chart_type=Encoding.chart_type table, x=selected x, y=selected y,

/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in select_x(data, order)

70 _validate custom order (order)

71
-——=> 72 d = classify data by type(data, order)

73

74 chosen_x = None
/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in
_classify data by type(data, order, skip)

48 for column name in data:

49 if column name not in skip:
---> 50 typ = infer vegalite type(datal[column name])

51 d[typ] .append(column_ name)

52

/usr/bin/anaconda/lib/python2.7/site-packages/autovizwidget/widget/utils.pyc in infer vegalite type(data)

14 win
15

--=> 16 typ = pd.api.types.infer dtype (data)

17

18 if typ in ['floating', 'mixed-integer-float', 'integer',

AttributeError: 'module' object has no attribute 'api'

AREONEITLLETT,
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