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RS- Dat abricks Delta vs Open-

Databricks #iERE Source Delta Lake

1.Databricks Delta vs Open-Source
Delta Lake

AR\ 42 Dat abricks#3E 7 2 7= & o Dat abricks Runtime Delt afl 4t X FFiEAR A Delta LakefE MBS L A EHY
%E_IQO

Performance Optimization

1. Compaction

Delta Lake on Databricks can improve the speed of read queries from a table by coalescing small files
into larger ones.

Official Document: https://docs.databricks.com/delta/optimizations/file-mgmt.ht mi#compaction-
bin-packing

Syntax

OPTIMIZE delta. /data/events'

Or

OPTIMIZE events

Specify an optional partition predicate
OPTIMIZE events WHERE date >= '2017-01-01"'

> XA 20220601 5
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BIESLE- Databricks Delta vs Open-

Source Delta Lake Dat abricks # 1%

# Databricks notebook source
# DBTITLE 1,Clean up Parquet tables
# Sfs rm -r /tmp/flights parquet
# DBTITLE 1,Clean up Databricks Delta tables
# Sfs rm -r /tmp/flights delta
# DBTITLE 1,Step 0: Read flights data
flights = spark.read.format ("csv") \
.option ("header", "true") \
.option ("inferSchema", "true") \
.load ("/databricks-datasets/asa/airlines/2008.csv")
# DBTITLE 1,Step 1l: Write a Parquet based table using flights data
flights.write.format ("parquet") .mode ("overwrite") .partitionBy ("Origin") .save ("/tmp/flights
parquet")
# Once step 1 completes, the "flights" table contains details of US flights for a year.
# Next in Step 2, we run a query that get top 20 cities with the highest monthly total f1i
ghts on the first day of week.
# DBTITLE 1,Step 2: Run a query
from pyspark.sqgl.functions import count
flights parquet = spark.read.format ("parquet") .load("/tmp/flights parquet")
display(flights parquet.filter ("DayOfWeek = 1").groupBy ("Month","Origin") .agg(count ("*").al
ias ("TotalFlights")) .orderBy ("TotalFlights", ascending=False).limit (20))
# Once step 2 completes, you can observe the latency with the standard "flights parquet" t
able.
# In step 3 and step 4, we do the same with a Databricks Delta table. This time, before ru
nning the query, we run the "OPTIMIZE  command to ensure data is optimized for faster retri
eval.
# DBTITLE 1,Step 3: Write a Databricks Delta based table using flights data
flights.write.format ("delta") .mode ("overwrite") .partitionBy ("Origin") .save ("/tmp/flights de
lta")
# DBTITLE 1,Step 3 Continued: OPTIMIZE the Databricks Delta table
display (spark.sql ("DROP TABLE IF EXISTS flights"))
display (spark.sql ("CREATE TABLE flights USING DELTA LOCATION '/tmp/flights delta'"))
display (spark.sgl ("OPTIMIZE flights"))
# DBTITLE 1,Step 4 : Rerun the query from Step 2 and observe the latency
flights delta = spark.read.format ("delta").load("/tmp/flights delta")
display (flights delta.filter ("DayOfWeek = 1").groupBy ("Month","Origin") .agg (count ("*").alia
s ("TotalFlights")) .orderBy ("TotalFlights", ascending=False).limit (20))
# The query over the Databricks Delta table runs much faster after 'OPTIMIZE' is run.
# How much faster the query runs can depend on the configuration of the cluster you are run
ning on,

# however should be **15-20X faster**compared to the standard parquet table.

Benchmark

6 > XRUPRA: 20220601
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Dat abricks #4E R

cnd

Step 2: Run a query

Po v = %

1 from pyspark.sql.functions import count
2
3 flights_parquet = spark.read.format(“parquet").load("/tnp/flights_parquet")

5 display(flights_parquet.filter("Day0fWeek = 1").groupBy("Month","Origin").agg(count("~") .alias("TotalFlights")). orderBy("TotalFlights", ascending=False).limit(20))

+ (3) Spark Jobs
» 2 flights_parquet: pyspark.sql.dataframe.DataFrame = [Year: integer, Month: integer ... 27 more fields]

Month Origin TotalFlights
6 ATL 8046

3 ATL 6019

12 ATL 5800

9 ATL 5722

6 ORD 5241

3 ORD 5072

9 ORD 4931

7 ATL 4894

) al - 3 P

ook(59-95 secondd - b Tiedat 2020/3/19 EF10:13:54 Tta_b k_ly

o 1
Step 4 Rerun the query from Step 2 and observe the latency
1 flights_delta = spark.read.format("delta").load("/tmp/flights_delta")

2
3 display(flights_delta. filter ("DayOfieek = 1").groupBy("Month","0rigin").agglcount("+") alias("TotalFlights")).orderBy ("TotalFlights", ascending=False}.limit(20))

» (1) Spark Jobs
» [ flights_delta: pyspark.sql.dataframe. DataFrame = [Year: integer, Month: integer ... 27 more fields]

Month Origin TotalFlights
6 ATL 6046
3 ATL 6019
12 ATL 5800
9 ATL 5722
6 ORD 5241
3 ORD 5072
9 ORD 4931
7 ATL 4894

. Query over Delta Table after
Test Environment uery over Parquet Table
Query q “OPTIMIZE  is run
Attached cluster:
@ delta_benchmark_lyj 50.95 seconds 1.93 seconds

91.50 GB | 12 Cores | DBR 6.4 | Spark 2.4.5 | Scala 2.11

2. Data Skipping

Data skipping information is collected automatically when you write data into a Delta table. Delta Lake
on Dat abricks takes advantage of this information (minimum and maximum values) at query time to
provide faster queries. You do not need to configure data skipping - the feature is activated whenever
applicable.

Official Document: https://docs.databricks.com/delta/optimizations/file-mgmt.htmi#compaction-
bin-packing

Blog and User Cases: https://databricks.com/blog/2018/07/31/processing-petabytes-of-data-in-
seconds-with-databricks-delta.html?_ga=2.29295480.552083878.1584501563-968665100.1584501563

3. Z-0Ordering

Z-Ordering is a technique

Syntax

> XA 20220601 7
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OPTIMIZE events

WHERE date >= current timestamp() - INTERVAL 1 day

ZORDER BY (eventType)

Demo

All the script for data generation and test code can be found

in: https://drive.google.com/drive/u/l/folders/1Z20Koku9zFoC4qwYY3j1K1hY1lvF8I2SpI

-- Dataset schema:

CREATE TABLE “conn zorder  ('src_ip® STRING,

)

USING delta

OPTIONS (
“serialization.format”
A} l Al ’

‘src port INT, ‘dst ip® STRING, ‘dst port ™ INT

path 'hdfs://rhodium-tests-1:8020/tmp/data/random/conn zorder"')

-- Optimize command:

OPTIMIZE 'S${baseLocation + connZorder}' ZORDER BY (src ip, src port, dst ip, dst port)

—-- Query Tested:

select count (*) from conn zorder where src ip like '157%'and dst_ ip like '216.%'

Benchmark

Environment Config

VM type
Local Disk (HDFS) per VM
CPU per VM
RAM per VM
Yarn Mem per node
Yarn CPU per node
Total Yarn Mem
Total Yarn vCPU
Driver mem
Spark executors
Cores per executor
Mem per executor
Shuffle partitions
spark.databricks.io.cache.maxDiskUsage
spark.databricks.io.cache.maxMetaDataCache
Yarn Resource Calculator
Iterations

Product Data Set Size

10B Row, 1M files
DBR Delta '
(267GB)

10B Row, TM files

0SS Parquet
arque (267GB)

11 X Standard L16s
2.8TB
16
128GB
120GB
15 vepu
1.2TB
158
8GB
47
3
23GB
429
500g
10g

DominantResourceCalculator
2

Runtime of Predicate DBR Delta faster than
Query on optimized 0SS Parquet by factor
Columns (s) of

11
16.9090909

186
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Databricks ##& "2 n-Source Delta Lake I BEXT bt

2.Databricks##BEZ vs Open-
Source Delta LakeIhgeXJ Ltk

374244 Dat abricks##E A 2R & A Dat abricks Runtime Delta5#t X FFEAR A Delta Lake.

Databricks Runtime vs Apache Spark

TERPH feature FIFEEH Databricks EM (https://databricks.com/spark/comparing-dat abricks-to-
apache-spark

Feature Apache Spark Databricks #4z6 2

Built-in file system optimized for

No Yes
cloud storage access
Spark-native fine grained
resource sharing for optimum No Yes
utilization
Fault isolation of compute

No Yes
resources
Faster writes to 0SS No Yes
Compute optimization durin
Comp P 9 No Yes
joins and filters
Rapid release cycles No Yes
Auto-scaling compute No Yes

Databricks Delta vs Open-source Delta Lake

Feature Open SourceDelta Lake Databricks Delta

Snapshot Isolation /

Transactional Guarantees ves ves
Efficient directory / File listing Yes Yes
Version history and time travel Yes Yes
Schema evolution & enforcement Yes Yes
:)i((l(::;iar:itions / Partitioning by In Roadmap In Roadmap
HDFS Support Yes Yes
Object Storage Support Yes Yes
Streaming Data Sink Yes Yes

> XA 20220601 9


https://databricks.com/spark/comparing-databricks-to-apache-spark

BESEE- Dat abricks##EFA % vs Ope

n-Source Delta LakeINBEXTEL Databricks # &A%
Feature Open SourceDelta Lake Databricks Delta
Streaming Data Source Yes Yes
Basic Upsert (merge into) Yes Yes
Scalable Upsert (merge into) No Yes
Data skipping based on stats No Yes
Compact small files Yes Yes

Optimize (efficiently compact

small files) No ves
Auto Optimize No Yes
Native Parquet Reader No Yes
Read from Presto Yes Yes
Read from Hive In Roadmap In Roadmap

10 > XHRRA: 20220601
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$B—: tl@EKafkatEEEfDatabricks iR = EE
1. Z 5 E =E-MapReduceiz4l4& .,
2. BlEKafkateEt,
3. BRDatabricks¥iERAREZEFIE,
4. BIBEEE, FBESNOIEEE,

B : Databricks 4R R REE RMIMEBEIEIR
1. B RDatabricks¥iERAEIZFE,

2. BEAMER R, EECIBNEER.

3. MASEBFERE, B LA¥ERERE,

4. EHURRTUE, BEHMIRHE, EFEAlyun EMR KAFKA

5. BNk, EFkafkasE B,
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https://help.aliyun.com/document_detail/37195.html#concept-gpr-axx-wdb
https://emr.console.aliyun.com/
https://databricks.console.aliyun.com/?spm=a2c4g.11186623.2.19.e7b1140bFl1LKe#/cn-hangzhou
https://help.aliyun.com/document_detail/167621.html?spm=a2c4g.11186623.6.559.650c50e12DD4Id
https://databricks.console.aliyun.com/?spm=a2c4g.11186623.2.19.e7b1140bFl1LKe#/cn-hangzhou

ERAESLEE- [ I Spark Structured Stre . -
amingsL B &b B Kafka$iiE Databricks SRR

SR=. REYAREBH LEFTXREFM 0SS

1. BROSSEEEFE.,

2. tI#BucketZfE=8, FHBESLFHE=E

3. $tX$BIEEDat abrickshR A8 15 3 M SREX XS B B9)ar(DBR7+ 3R & = iR 4<DBR),
i. (SparkStreaming-1.0-SNAPSHOT -DBR7+.jar)
ii. (SparkStreaming-1.0-SNAPSHOT -DBR5.jar)

4. LfBIAR, FBEBESW L1E 0,

F$BIY: fEKafkafE B FolZTopic

ARG EIE— NS XE A0, BIAH A2, EFRAtestBITopic,

1. BRKafkaEB W Masterti R, FBEBESREHSSHEEET A,
B T IZTopic,

/usr/lib/kafka-current/bin/kafka-topics.sh —--partitions 10 --replication-factor 2 --zookeep
er emr-header-1:2181 /kafka-1.0.0 --topic log test --create

@ 308

tl&Topic/a, BREZEREN, FESRNBER.

E;}

$ B izfrSpark Structured StreamingfEl
1. B RDatabricks# B RAEZEIS,

2. FRMEZEE, #EESNHETE,

3. EFfEMBZEGIRMENL, FHEESREEEL,

4. T TELSGS, #TRXBERIT.

--deploy-mode cluster --class demo.action.AppKafkaSparkStreaming oss://xxx/xxx/SparkStrea
ming-1.0-SNAPSHOT.jar

"oss://your bucket/checkpoint dir" "192.168.xxx.xxx:9092" "log test" "oss://your bucket/dat
aOutputPath"

KESEHBWMT:
2H WA

0ss://xxx/xxx/spark-kafka-sample-1.0-SNAPSHOT -

jar-with-dependencies.jar ossHRTF A LIARB HIILE

. Kafkag B b {EF—Kafka BrokerB 469 R MIPHBLE, 1P
192.168.xXX.XxX:9092 N TFEFR.

12 > MHRA: 20220601


https://oss.console.aliyun.com/?spm=a2c4g.11186623.2.11.57ff6ab34zkb23
https://help.aliyun.com/document_detail/31885.html?spm=a2c4g.11174283.6.610.2b407da2u3qoxl
https://databricks-public.oss-cn-hangzhou.aliyuncs.com/databricks_public_file/SparkStreaming-1.0-SNAPSHOT.jar
https://databricks-public.oss-cn-hangzhou.aliyuncs.com/databricks_public_file/SparkStreaming-1.0-SNAPSHOT-DBR5.jar
https://help.aliyun.com/document_detail/31886.html?spm=a2c4g.11186623.6.611.57ff6ab34zkb23
https://help.aliyun.com/document_detail/169150.html#task-2508490
https://databricks.console.aliyun.com/?spm=a2c4g.11186623.2.19.e7b1140bFl1LKe#/cn-hangzhou
https://help.aliyun.com/document_detail/167623.html?spm=a2c4g.11186623.6.570.4db634727tVqvv
https://help.aliyun.com/document_detail/167808.html?spm=a2c4g.11186623.6.571.36f33243AFflgT

Dat abricks #4E R

B{ESEEE- [ Spark Structured Stre

amingsL B &k Kafka#iiE

B i

log_test Topic&ER
o0ss://your bucket/dataOutputPath oSS ZEFEM EHIEEANBR

EBEEKafka&EEEIP

i E-MapReduce  SHEE & EBIE L MEFR 4 TNEEE O LEASSTY  @aemBew CRAEE- OWY O

HR o EREE S SR ( SIS

= swEmEe

i ECSEHID WP PET P
& swun
® =EESs o w ECSID IPlER 10T il [hg=E5: i 1B
- CPU: 4 #% M77: 16G
B =R

. . e o ECS 1% ecs.gb.xlarge i i Beta
emr-worker-1 [En] AIR:192. CORE CORE RENH HREEE: ESSDZEAE 80GB X 4it 5

<> EEMHA RYiEEHE: ESSDRAR 120GB X 1R

CPU: 4 1% 77 166

ECS #I#: ecs.g6.xlarge 44 Beta
HRAECH: ESSDEAR 80GB X 41k R
AARE: ESSDRA 12068 X 15

emr-worker-2 = 7a Ao = CORE CORE REH

CPU: 4% W75 166

ECS #lf#: ecs.g.xlarge e Bt
HEERE: ESSDL 80GB X 48R I
RGTERE: ESSDEA 120GB X 1R

emr-header-1 n 3 awld O MASTER MASTER BRENR

g
ShR:1

SRB/N: FHKafkakmiHR
1. EKafkaERMSSTED, MITNMTHEETKafkalliEmE .

+BEELE

40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 200 58 "/item
/electronics/975" "Mozilla/5.0 (Windows NT 6.1; WOW64) AppleWebKit/535.7 (KHTML, like Gecko
) Chrome/16.0.912.77 Safari/535.7"

104.75.85.35 - - [19/Mar/2021:18:26:12 +0800] "GET /item/networking/4019 HTTP/1.1" 200 118
"-" "Mozilla/5.0 (iPhone; CPU iPhone OS 5 0 1 like Mac OS X) AppleWebKit/534.46 (KHTML, lik
e Gecko) Version/5.1 Mobile/9A405 Safari/7534.48.3"

/usr/lib/kafka-current/bin/kafka-console-producer.sh --topic log test --broker-list emr-wor
ker-1:9092

EHLXTPRANIREE

[root@emr-header-1 ~1# /usr/lib/kafka-current/bin/kafka-console-producer.sh --topic log-generator-topic --broker-list emr-worker-1:9092

>40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 20@ 58 "/item/electronics/975" "Mozilla/5.@ (Windows NT 6.1; WOW64) AppleWebKit

/535.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"

>40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 200 58 "/item/electronics/975" "Mozilla/5.@ (Windows NT 6.1; WOW64) AppleWebKit

/535.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"

>40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 200 58 "/item/electronics/975" "Mozilla/5.@ (Windows NT 6.1; WOW64) AppleWebKit

/535.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"

>40.198.97.68 - - [19/Mar/2021:18:26:12 +0800]1 "GET /category/office HTTP/1.1" 2008 58 "/item/electronics/975" "Mozilla/5.6 (Windows NT 6.1; WOW64) AppleWebKit

/535.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"

$E+L: BESparkfELHRTER
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EidYarn UEE Spark Structured StreamingfEl B9S2,

1. fEHadoopiE#la, BEHEIHID,

FEIESNER Web UL,

All Applications

~ Cluster Cluster Metrics
W Apps Submitted Apps Pending Apps Running Apps Completed Containers Running Memory Used Memory Total Memory Re:
odes
Node Labels 9 0 1 8 1 896 MB 82.59 GB 0B
Applications Cluster Nodes Metrics
EW
NEW SAVING Active Nodes Decommissioning Nodes Decommissioned Nodes Lost Nodes Unhealthy Nodes
SUBMITTED 3 0 0 1 0
ACCEPTED - N = = - =
RUNNING Scheduler Metrics
FINISHED
FAILED Scheduler Type Scheduling Resource Type Minimum Allocation Maximum Allocation
KILLED Capacity Scheduler [MEMORY] <memory:32, vCores:1> <memory:28192, vCores:16>
Scheduler Show 20 4 entries
» Tools RumiliE Allocatec
- S + Application  Queue Application  StartTime = FinishTime s FinalStatus ; CPU
D User Name TIpame s | Priority ¢ = 2 State S (;omamerAs e
application 1600757590933 0009 hadoop ScalaKafkaStream SPARK default 0 Tue Sep  Tue Sep FINISHED SUCCEEDED N/A N/A
29 29
18:57:05  19:01:26
+0800 +0800
2020 2020
application 1600757590933 0008 hadoop ScalaKafkaStream SPARK default 0 Tue Sep  Tue Sep FINISHED SUCCEEDED N/A N/A
29 29
18:41:10 18:54:26
+0800 +0800
2020 2020
application 1600757590933 0007 hadoop ScalaKafkaStream SPARK default 0 Tue Sep Tue Sep FINISHED SUCCEEDED N/A N/A
29 29
17:55:04  18:40:46
+0800 +0800
2020 2020

FHRESWT,

~ Cluster Kill Application
About Application Overview
Nodes User: hadoop
M Name: ScalaKafkaStream
Applications
NEW Application Type: SPARK
NEW_SAVING Tags: 1 4533982 spark_streaming,fj-1f013fc226bc8675,fji-139714fb916504cf_0,fji-139714fb916504cf
FELIeD Application Priority: 0 (Higher Integer value indicates higher priority)
RUNNING YarnApplicationState: FINISHED
% Queue: default
KILLED FinalStatus Reported by AM: SUCCEEDED
Bibieduler Started: Tue Sep 29 18:57:05 +0800 2020
Elapsed: 4mins, 21sec
» Tools Tracking URL: History
Log Aggregation Status: SUCCEEDED
Diagnostics:
Unmanaged Application: false
Node Label expi ion: <Not set>
AM Node Label exp! ion: <DEFAULT_PARTITION>

Total Resource Preempted:

Total Number of Non—-AM Containers Preempted:

Total Number of AM Containers Preempted:

Resource Preempted from Current Attempt:

Number of Non-AM Containers Preempted from Current Attempt:
Aggregate Resource Allocation:

Aggregate Preempted Resource Allocation:

Application Metrics
<memory:0, vCores:0>
0
0
<memory:0, vCores:0>
0
948012 MB-seconds, 767 vcore-seconds
0 MB-seconds, 0 vcore-seconds

Show 20 4 entries Search:
Attempt ID . Started < Node ¢ Logs ¢ Nodes blacklisted by the app < Nodes blacklisted by the system ¢
appattempt 1600757590933 0009 000001 Tue Sep 29  http://emr—  Logs 0 0
18:57:05 worker—
+0800 2020  3.cluster—
189820:8042

miflogs, EEHHEER,

SEBII\. EEHIEEAEBR
1. 3 A\ Databricks iR R EEE A INotebookTIE, NotebookfE B
2. TR BEAHIENSABR

EES M (Notebook(EFEiHEE)

14
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https://help.aliyun.com/document_detail/176814.html?spm=a2c4g.11174283.6.561.50f91d05zaGGEC
https://help.aliyun.com/document_detail/168131.html#task-2507358

Dat abricks #4E R

BAESCRE- [ Spark Structured Stre
amingsL Y &I KafkaZiiz

$spark
for( i <- 1 to 10 ) {
Thread.sleep (5000)

spark.sql ("select count (*)

EWMHIENIN S NAFHIR

from Delta. 'oss://your bucket/dataOutputPath'") .show ()

#spark

for( i <~ 1t010) {
Thread. s1eep(5000)
spark.sql("select count(*) from Delta. oss://databricks-data-source/demo/deltabata’ *) . show()

rrrrrrrrrr

EESPARK JOB FINISHE

> MAYRRAS: 20220601
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RIELEK- OSSEUENIER S Dat abricks #iEE&R

4.0SSEIENXIERE

AN Bna{E BB aiEHIRAM (Resource Access Management ) , AR FIKSHOSSEIEHITIRE.
BRELER

1. ZRSERRAMEGI &,

2. BIERAMAF,

3. BRI,

i EEMSHED, NREE > NREREE
i. BEBIBNRE.

iii. ESREEER

iv. EEHARE

MAREAEBESNIE L4 NRERIENS. KOS BIIEER AT MR G KO MR R
B%:

16 > MHRA: 20220601


https://ram.console.aliyun.com/
https://help.aliyun.com/document_detail/93739.html#concept-srq-fbk-xdb

Dat abricks #E R BRIESLE- OSSHIENIER S

WX KB (test-bucket) 4£7°®1E (prod-bucket)
{
"Version": "1",
"Statement": [

{

"Effect": "Allow",

"Action": [

{

"Version": "1",

"oss:ListBuckets"

:| 4

" " "Statement": [
Resource": [

{
"Effect": "Allow",

"Action": [

"acs:oss:ixrFox"
]
by
{

"Effect": "Allow", 1,
"Action": [ "Resource": [

"oss:ListBuckets"

" . ek ek ok
. . GCSECECERERE
"oss:Listobjects",

"oss:GetObject",

"oss:PutObject", b
{

"Effect": "Allow",

"Action": [

]

"oss:DeleteObject"
j| ’

"Resource": [
"oss:Listobjects",

"oss:GetObject",
"oss:PutObject"

"acs:0ss:*:*:test-bucket",

"acs:0ss:*:*:test-bucket/*"

]

} :| 4

] "Resource": [

} "acs:oss:*:*:prod-bucket",

"acs:0ss:*:*:prod-bucket/*"

B EARMATRGIHTIRIRBE/E, RAMA P fEDat abricks #2424 & B9XPRIN T :

a. EOEER. EEVMAUZITERINOSSXERE, JUERAENbucket, BEEREEHA
BB bucket ,

b. REEEFHERNBIbucket THAS, TEFEHMbucket RNAZE
c. {EMh REEEE TN AIbucket, EERFIFN M bucket SR .

> MAYRRAS: 20220601 17



BIESLE- OSSEENIES = Dat abricks #iEE&R

4. JRAMIER
i BEEMSMENARER > AF.
ii. B EFERRAMA P BT EfT 895 AR .
iii. BEFEZFRAMAFNREKRE, REHRE.
v. BN, ARG, SRIZBIEY,

18 > MHRA: 20220601



BESLH- Databricks Delta Lake#{1E

Dat abricks #1EiE2 NiRESE
)i £

5.Databricks Delta Lake##ENM&xE
SC it
{EFSpark Structured Streaming72 2 F B E#4E 5 A\Delta Lake,

AERHE

DELTA LAKE

$EB—: flEKafkatEBMDatabricks B 2R &R
1. &R E =E-MapReduceizl & .

2. BlEKafkatElt, FHESMEIEEE

3. & RDatabricksHiERHERZFIE.

4. Q&R FESMEIEEE,

B : Databricks 4R REE RMIMBEIEIR
1. B RDatabricks¥iERAEZFE,

2. BEAMER R, EERCAIBNEER,

3. AEBIFERE, BEH EHBUIRRZRHE.

4, HRRTUE, BERMEE, EFAliyun EMR KAFKA

5. EAMR, EiFkafkafE B,

$B=: EKafkafEB LEIETopic

ARFIBEIBRB— A XENT. BIAE 2. BFRAlog-generator-topic,
1. BRKafka&EB N Masterti R, FBBESRNEHSSHEEET A,

2. BEUT&mLeIETopic,

/usr/lib/kafka-current/bin/kafka-topics.sh --partitions 1 --replication-factor 2 --zookeepe

r emr-header-1:2181 /kafka-1.0.0 --topic log-generator-topic —--create

@ 308

tlZTopic/s, BREZEREN, FESRIMEEA,

E

S$BIY: P 17Spark Structured StreamingfEW

T~INote T & : Case-Steaming2Deltalake

> MAYRRAS: 20220601 19


https://emr.console.aliyun.com/
https://help.aliyun.com/document_detail/28088.htm?spm=a2c4g.11186623.2.5.65e47fa38c611d#concept-olg-vq3-y2b
https://databricks.console.aliyun.com/?spm=a2c4g.11186623.2.19.e7b1140bFl1LKe#/cn-hangzhou
https://help.aliyun.com/document_detail/167621.html?spm=a2c4g.11186623.6.559.650c50e12DD4Id
https://databricks.console.aliyun.com/?spm=a2c4g.11186623.2.19.e7b1140bFl1LKe#/cn-hangzhou
https://help.aliyun.com/document_detail/169150.html#task-2508490
https://databricks-public.oss-cn-hangzhou.aliyuncs.com/databricks_public_file/Case-Streaming2Delta.zpln

BRAESLE- Databricks Delta Lake¥(1&
N ESLE

Dat abricks #4ERZE

BEXHTE: access.log

1. #ENotebookd S| NE=FEFIEE N avaEEE

$spark.conf

spark.jars.packages org.apache.spark:spark-sgl-kafka-0-10 2.12:3.0.1

2. BB EUREE.

$sql
-- QIR
create database log data warehouse,

- eI REE

use log data warehouse;

3.IRIBEMB BEEREBNRE,

@ 388
ApacheBEAERE, £MNBEEREM,
+BELEH
40.198.97.68 - - [19/Mar/2021:18:26:12 +0800]

item/electronics/975" "Mozilla/5.0
ke Gecko) Chrome/16.0.912.77 Safari/535.7"
104.75.85.35 - - [19/Mar/2021:18:26:12 +0800]

"GET /category/office HTTP/1.1" 200 58 "/
(Windows NT 6.1; WOW64) AppleWebKit/535.7 (KHTML, 1i

"GET /item/networking/4019 HTTP/1.1" 200

118 "-" "Mozilla/5.0 (iPhone; CPU iPhone OS 5 0 1 like Mac OS X) AppleWebKit/534.46 (KH

TML, like Gecko) Version/5.1 Mobile/9A405 Safari/7534.48.3"

%sql

CREATE TABLE apache logs(
ipaddr STRING,

identity STRING,

username STRING,
accesstime STRING,
request STRING,

status STRING,

size STRING,

referrer STRING,

agent STRING,

year string,

month string,

day string

)

using delta

PARTITIONED BY (year,month ,day )

4. NotebookifliTSpark Struct ured Streaming gl

20

> MAYRRAS: 20220601


https://databricks-data-source.oss-cn-hangzhou.aliyuncs.com/datas/access.log?Expires=1617962423&OSSAccessKeyId=TMP.3KjHC7fPYW6d6k7AZLRc3nyL5PK6KeRacxwJiuJzpTutr43GdpVYuxcHJgQTTkpNMKy67nV7DGTmgW4LT4EP3TZVCDva22&Signature=HYhRVyEgdViWarxMqS3AB6ijZPA%253D&versionId=CAEQYRiBgICqp_PUxRciIDBjNDNmMTVlMjYwNjRmMjRiOWEzZTE0MzU1ODIzNTlm&response-content-type=application%252Foctet-stream
https://help.aliyun.com/document_detail/202781.html#topic-2041606

Databricks #iERE

BESLH- Databricks Delta Lake#{1E

NHRESE

$spark
import org.apache.spark.sqgl.functions.
//EXHITStructured StreamingMIFHiE

def getquery (checkpoint dir:String,tableName:String, servers:String,topic:String ) {

// MNEiKafka$IBELE D startingOffsets=latest;
var streamingInputDF =
spark.readStream

.format ("kafka")
.option ("kafka.bootstrap.servers", servers)
.option ("subscribe", topic)
.option ("startingOffsets", "latest")
.option("minPartitions”™, "10")
.option("failOnDataLoss", "true")
.load()

// EXBENFEER

val resDF=streamingInputDF
.select (col ("value") .cast ("string"))
.withColumn ("newMessage",split (col ("value"), " "))
.filter (col ("newMessage") .getItem(8) .isNotNull)
.select

"ipaddzr"),

col ("newMessage") .getItem

col ("newMessage") .getItem "identity"),

col ("newMessage") .getItem "username"),

col ("newMessage") .getItem "accesstime"),

col ("newMessage") .getItem "status"),

col ("newMessage") .getItem "size"),

col ("newMessage" "referrer"),

(
(
(
(
(
(
(
(
( .getItem
(

) (0) .as (
) (1) .as(
) (2) .as(
) (3) .as(
col ("newMessage") .getItem(4) .as ("request"),
) (5) .as(
) (6) .as (
) (7) .as(
) (8) .as (

col ("newMessage") .getItem "agent")
.withColumn ("year",date format (current date(),"yyyy"))
.withColumn ("month",date format (current date (), "MM"))
.withColumn ("day",date format (current date(),"dd"))
// EREIBTIAS NFlapache logsRE
val query = resDF
.writeStream
.outputMode ("append")
.format ("delta")
.option ("checkpointLocation", checkpoint dir)
.table (tableName)

query

5. ATIEAL

$spark

val my checkpoint dir="your checkpiont path"
val tableName="apache logs"

val servers= "your kafka server"

val topic= "log-generator-topic"

val flowquery =getquery (my checkpoint dir, tableName, servers, topic)

> MAYRRAS: 20220601
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BR{ESLE- Databricks Delta Lake#iE

Nl RESLE Dat abricks #iEE2&

$RBRA: FHKafkakHmiEHR
1. EKafaERNGSTED, PITMTHLIBITK kb,

/usr/lib/kafka-current/bin/kafka-console-producer.sh --topic log-generator-topic --broker-1

ist emr-worker-1:9092

EwTPRALIRE

40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 200 58 "/item
/electronics/975" "Mozilla/5.0 (Windows NT 6.1; WOW64) AppleWebKit/535.7 (KHTML, like Gecko
) Chrome/16.0.912.77 Safari/535.7"

104.75.85.35 - - [19/Mar/2021:18:26:12 +0800] "GET /item/networking/4019 HTTP/1.1" 200 118
"-" "Mozilla/5.0 (iPhone; CPU iPhone OS 5 0 1 like Mac OS X) AppleWebKit/534.46 (KHTML, lik
e Gecko) Version/5.1 Mobile/9A405 Safari/7534.48.3"

2. A Kaf kaSE B F 51 B N =ZFMIXHRE

Lroot@emr—-header-1 ~1#
[root@emr-header-1 ~1#[/usr/lib/kafka-current/bin/kafka-console-producer.sh —-topic log-generator-topic —-broker-list emr-worker-1:9092 )

>40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 200 58 "/item/electronics/975" "Mozilla/5.@ (Windows NT 6.1; WOW64) AppleWebKi
t/635.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"
>40.198.97.68 - - [19/Mar/2021:18:26:12 +0800] "GET /category/office HTTP/1.1" 200 58 "/item/electronics/975" "Mozilla/5.@ (Windows NT 6.1; WOW64) AppleWebKi
t/635.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"
>40.198.97.68 - - [19/Mar/2021:18:26:12 +0808] "GET /category/office HTTP/1.1" 200 58 "/item/electronics/975" "Mozilla/5.@ (Windows NT 6.1; WOW64) AppleWebKi

t/535.7 (KHTML, like Gecko) Chrome/16.0.912.77 Safari/535.7"

SBN: BE4LER
1. i#f \Dat abricks§t#& /A #&Notebook, MBEEHIESAER

$spark
for( i <- 1 to 3 ) {
Thread.sleep (5000)
spark.sql ("select count(l) from apache logs") .show ()

BEEHRESANER
BB BEANERNcountFHRINBE A=K,

%spark = SPARK JOB FINISHED [>

for(i<-1to3){
Thread. sleep(5000)
spark.sql("select count(1) from apache_logs").show()

$B+t: fEAYarn Applications Ul EENFBEKIll job

33 Yarn UE & Spark Structured Streaming/EXLHIE R, FIFBESWEE Web Ul,
1. #Arunning, & F ZEkilll9application,

22 > MAYRRAS: 20220601


https://help.aliyun.com/document_detail/176814.html?spm=a2c4g.11174283.6.561.50f91d05zaGGEC

Dat abricks #4E R

E{ESL K- Databricks Delta Lake#iiE
NilRESLEK

G TEREGD

|~ Cluster |
kill job

FINISHED
FAILED

KILLED
Scheduler

» Tools

Logged in as: fjl-subuser

Application application_1614608952262_0001

User:

Name:

Application Type:

Application Tags:

Application Priority:

YarnApplicationState:

Queue:

FinalStatus Reported by AM:

Started:

Elapsed:

Tracking URL:

Log Aggregation Status:

Diagnostics:

Unmanaged Application:

Application Node Label expression:
AM container Node Label

Application Overview
hadoop
Thrift JDBC/ODBC Server
SPARK

0 (Higher Integer value indicates higher priority)
RUNNING: AM has registered with RM and started running.
default

Application has not completed yet.

Mon Mar 01 22:29:52 +0800 2021

516hrs, 26mins, 4sec

ApplicationMaster

NOT_START

false
<Not set>
<DEFAULT_PARTITION>

Application Metrics

Total Resource Preempted: <memory:0, vCores:0>

Total Number of Non-AM Containers Preempte:

Total Number of AM Containers Preemptec o
Resource Preempted from Current Attempt: - <memory:0, vCores:0>
Number of Non-AM Containers Preempted from Current Attempt: 0

Aggregate Preempted Resource Allocation:

ds, 1859162 o
0 MB-seconds, 0 vcore-seconds

Aggregate Resource Allocation:

Show 20 ¢ entries Search:
Attempt ID - Started ¢ Node ¢  Logs Nodes blacklisted by the app B Nodes blackisted by the system “
‘appattempt 1614608952262 0001 000001 Mon Mar 1 http://emr=  Logs 0 0
22:29:52 40800  worke

2021

1cluster-

> MAYRRAS: 20220601
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(£S89 DBCEE i
nﬂ:;&ﬂ%LuDBCLﬁspafkThr'ft S Dat abricks ##EE 2
erverig 3z SparkfE

6.1 13 )DBCiEREESpark Thrift Serveriz
ZSpark{Ed

AR A BB IDBGEEESpark Thrift Servert H A 423 SparkfEl

IE 35

o EESparkThrift SeverF ERERAFAZMZE, BHTHEPINERE, B2 BREE

o DDIEEE#Spark Thrift ServerBINi O S910001, BHWIARNAMEZLERER, BEN: Z2HRE%
ERER

JDBGE#ESpark Thrift Serverfl T~ :

e Beeline: & HiveServer2f DBCES F ik 1 TIEE .

e Java: 5 javafbidsiTiEE,

e Python: 4REPythonf{i3iITiEE,
BeelineZE P imE#ESpark Thrift Server
1. T THS, #ABeelneZFif,

beeline

RETMER

Beeline version 2.3.7 by Apache Hive

2. T THS, EESpark Thrift Servert,

!connect jdbc:hive2://{ddi-header-ip}:10001/{db name}

3. AARPEMNES,

Enter username for jdbc:hive2://ip:10001/beijing dlf db test: username
Enter password for jdbc:hive2://ip:10001/beijing dlf db test: *xxxkikxix

4. EWMHIE, REERNT:

24 > MHRA: 20220601


https://help.aliyun.com/document_detail/201580.html
https://help.aliyun.com/document_detail/256381.html?spm=5176.21213303.J_6704733920.7.19a83edaLPuNIl&scm=20140722.S_help%2540%2540%25E6%2596%2587%25E6%25A1%25A3%2540%2540256381.S_0%252Bos.ID_256381-RL_%25E7%2599%25BD%25E5%2590%258D%25E5%258D%2595-LOC_helpmain-OR_ser-V_2-P0_0

BRAEL - Ei3)DBCEESpark Thrift S

Dat abricks #1EiE2 erveriE2aSpark{E

0: jdoc:hive2://ip:10001/beijing d> select * from table name limit 10;

o Fomm - +
| action | date

o Fom e +
| Close | 2016-07-27 |
| Open | 2016-07-27 |
| Close | 2016-07-27 |
| Close | 2016-07-27 |
| Open | 2016-07-27 |
| Close | 2016-07-27 |
| Open | 2016-07-27 |
| Open | 2016-07-27 |
| Open | 2016-07-27 |
| Open | 2016-07-27 |
Fom o +

10 rows selected (15.853 seconds)

Javaft B iE#ESpark Thrift Server

o EMITAERER, HREEREavakFEavamiZT R, HEEREKRELE

o JavafXidiEESpark Thrift ServerEE T # DatabricksiZE 0K #E, T2I&42: Databricks JDBC Driver
1. BB KBISparkDBC42 jarR /MBI fmi2 TRHLDT, MAE:

Project Structure
« - B
VIAVEIL UIY.UWZ.adIiLadHi=Culiiniuin.9.u. 1 Name: SparkJDBC42

Project Settings Maven: org.ow2.asm:asm-tree:5.0.1

Project Maven: org.ow2.asm:asm:5.0.1 Classes

Modules Maven: org.pentaho:pentaho-aggdesigner-algorithm:5.1.5 /Users/luffy/Downloads/SimbaSparkJDB

Libraries Maven: org.roaringbitmap:RoaringBitmap:0.7.45 Sources

BT Maven: org.roaringbitmap:shims:0.7.45 /Users/luffy/Downloads/SimbaSparkJDB
s Maven: org.scala-lang.modules:scala-parser-combinators
Artifacts
Maven: org.scala-lang.modules:scala-xml_2.12:1.2.0
Maven: org.scala-lang:scala-library:2.12.10
Maven: org.scala-lang:scala-reflect:2.12.10
Maven: org.slf4j:jcl-over-slf4j:1.7.30
Maven: org.slf4j:jul-to-slf4j:1.7.30
Maven: org.slf4j:slf4j-api:1.7.10
Maven: org.slf4j:slf4j-10g4j12:1.6.1
Maven: org.spark-project.spark:unused:1.0.0

Platform Settings
SDKs

Global Libraries

Problems

Maven: org.threeten:threeten-extra:1.5.0
Maven: org.xerial.snappy:snappy-java:1.1.7.5

Maven: oro:0ro:2.0.8

Maven: sqlline:sqlline:1.3.0

Maven: stax:stax-api:1.0.

Maven: tomcat:jasper-compiler:5.5.23
Maven: tomcat:jasper-runtime:5.5.23
Maven: xerces:xercesimpl:2.9.1
Maven: xml-apis:xml-apis:1.3.04
Maven: xmlenc:xmlenc:0.52
SparkJDBC42

2. REM, EESpark Thrift ServerdH 23N,
BT
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https://databricks.com/spark/jdbc-drivers-download?_ga=2.146041844.1126700400.1644375023-772130197.1641985948

B{ELE- Ei3)DBCEESpark Thrift S

erver2 R sparke il Databricks #iERE

import com.simba.spark.jdbc.DataSource;
import java.sgl.Connection;
import java.sqgl.PreparedStatement;

import java.sgl.ResultSet;

public class SparkJDBC {
private static Connection connectViaDS() throws Exception ({
Connection connection = null;
Class.forName ("com.simba.spark.jdbc.Driver") ;
DataSource ds = new com.simba.spark.jdbc.DataSource() ;
ds.setURL ("jdbc:spark://{ip}:10001/{db name};AuthMech=3;UID=username; PWD=ps") ;
connection = ds.getConnection();

return connection;

public static void main(String[] args) throws Exception {
Connection connection = connectViaDS () ;
System.out.println (" BEFTED: "+connection. getClientInfo());
PreparedStatement tables = connection.prepareStatement ("show databases ");
ResultSet res = tables.executeQuery();
while (res.next()) {
System.out.println("database name :"+ res.getString(l));
}
res.close();
tables.close();

connection.close();

KWL R BERERIT,

D &
AT SIS 2 B I 2 B IWNoSuchFileExceptioniS Bt ZDDIE 4 A R .

PythonfX 1B E#ESpark Thrift Server
1. {#EAPyHiveiE#ESpark Thrift ServerEEKNM B RENT :

pip install sasl

pip install thrift

pip install thrift-sasl
pip install PyHive

2. /%EPythonftid, E#ESparkThrift ServerFF 23 ENL,

KRBUMT:  vim sparkJDBC.py
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B ESC - 1317 |DBCiEE k Thrift
Dat abricks #iEiRE= IELE-E 1) CJJ;aSpfr rift S
erverig 3z SparkfE

from pyhive import hive

conn = hive.Connection (host="host',database="'db name', port=10001, username='username',pass
word="ps',auth="LDAP")

cursor=conn.cursor ()

cursor.execute ('select * from table name limit 10'")

for result in cursor.fetchall () :print (result)

conn.close ()

3. fTPython KB LE R T :

python sparkJDBC.py

RATES

("Close', '2016-07-27")
("Open', '2016-07-27")
('Close', '2016-07-27")
('Close', '2016-07-27")
('Open', '2016-07-27")
('Close', '2016-07-27")
("Open', '2016-07-27"
("Open', '2016-07-27"
("Open', '2016-07-27"

(

)
)
)
'Open’', '2016-07-27")

> XHERRA: 20220601 27
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