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Cloud Services Today
Amazon EMR

Hadoop distribution @ Amazon Use Amazon's Hadoop distribution.  Learn more

Software Configuration

Which Hadoop _
. AMI version
Vers | 0 n ? | 3.1.1 : | Determines the base configuration of the instances in

wour cluster, including the Hadoop version. Learn more

MapR Use MapR's Hadoop distribution. Learn more
Applications to be installed Version
Hive 0.11.0.2 S RO
Pig 0.12.0 S X O
Plg Or Hive?  Additional applications [ Select an appiication :

Hardware Configuration

€ Specify the networking and hardware configuration for your cluster. If you need more than 20 EC2 instances, complete this form. Request
Spot instances (unused EC2 capacity) to save money.

Metwork | Launch inte EC2-Classic + | Use aVirtual Private Cloud (VPC) to process sensitive data
or connect to a private network. Create a VPG

€ To create a cluster in a VPC, you must first create
a VPC. For more information, click here.

EC2 availability zone | No preference + | Launch the cluster in a specific EC2 Avallability Zone.
. Request
EC2 instance type Count 9
How man Pt
y Master | mil.medium s 1 The Master instance assigns Hadoop tasks to core and
i n Stan C eS Of task nodes, and monitors their status.
. Core | ml.medium s |z Core instances run Hadoop tasks and store data using the

th e servic e'? Hadoop Distributed File System (HDFS).

Task | mil.medium +| |0 Task instances run Hadoop tasks.
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Cloud Services Today

Google bigquery

COMPOSE QUERY

Query History
Job History

BigQuery Example
w BabyNames

=22 BabyNamePopularity

» publicdata:samples

BigQuery

New Query

SELECT name FROM [BabyNames.BabyNamePopularity] ORDER BY count DESC LIMIT 5

Destination Table Select Table No table selected

Write Preference
Results Size
Results Schema v
Query Caching v Use Cached Results

Query Priority ® Interactive Batch

RUN QUERY Save Query Save View Hide Options

Query Results 11:4am, 23 Dec 2014

Query complete (2.2s elapsed, 15.0 KB processed)

o

Download as CSV  Save as Table

Row name

1 John

2 William
3  Mary

4  James
5 Charles

How long will my query take?



Cloud Services Can Do Better!

W

System Internals
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Cloud Services Can Do Better!

Query:

* Query Capalbilities
 Time
 Money
SELECT ...

FROM ...
WHERE ...




A new proposal

Time to Re-think the interface...

« Hide details of cluster deployment and resources
« Show users monetary costs and performance estimates on their data
» Let users pick the desired trade-off between options shown

Personalized Service Level
Agreements



A PSLA Example

Tier 1: $0.10/hou

Within 20 seconds:
SELECT <up to 10 attributes
FROM <Fact | Dimension>
WHERE <up to 100% of da

Expected
performance

>

Templates
Within 1 minute: capture
SELECT <up to 5 attributes> capabilities
FROM <JOIN Fact + 4 Dimensions>

WHERE <up to 10% of data>

Within 10 minutes:

SELECT <up to 10 attributes>
FROM <JOIN Fact + 8 Dimensions>
WHERE <up to 100% of data>



A PSLA Example

Tier 2: $0.50/hour

Tier 1: $0.10/hou

Within 20 seconds:
SELECT <up to 10 attributes
FROM <Fact | Dimension>
WHERE <up to 100% of da

Within 1 second:

SELECT <up to 10 attributes>
FROM <Fact | Dimension>
WHERE <up to 100% of data>

Expected
performance

>

Templates
Within 1 minute: capture
SELECT <up to 5 attributes> capabilities
FROM <JOIN Fact + 4 Dimensions>
WHERE <up to 10% of data>

Different tiers
of service

Within 10 minutes:

SELECT <up to 10 attributes>
FROM <JOIN Fact + 8 Dimensions>
WHERE <up to 100% of data>




Database D

Goals
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Goals

Time,
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Goals
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Database D Money,
Time,
Capabilities
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Example of a Real PSLA



TPC-H Star Schema Benchmark

CUSTOVER(C ) LINEOPDER(LO ) PART (P))
SF*30,000 SF*6,000,000 200,000*[ 1+log, SA
CUSTKEY ORDERKEY
PARIEY « Based on TPC-H
NAVE LINENUMBER NAVE
[ ]
ADDRES CUSTKEY VER 1 O G B
PARTKEY
CmY CATECORY
NATION SUPFKEY BRAD
REGDN ORDERDATE o
BOIE ORDPRIORITY —
SHIPPRIORITY
MKT SEQVENT SPE
QUANTITY
SUPPLER (S
SP2 00(0 ) EXTENDEDPRICE CONRINER
' ORDTOTALPRICE DATE (D)
SUPRKEY 7 Years of Days
NANE DISCOUNT DATEKEY DAYNUMNMONTH
REVE DATE MONTHNUMINYEAR|
ADRES — DAYCFWEKK | WEEKNUMINYRAR
oY SUPPLYCOST
MONTH SELLINGSEASON
NATION TAX YEAR LASTDAYINMONTHFL
—— COMMITDATE 'YEARMONTHNUM | HOLIDAYH.
SHIPM(DE | YEARMONIH _IWEFKDAYFL ____|
PHONE DAYNUMNWEHDAYNUMNYEAR




& Myria

Myria Is a data management service in the
cloud that we built at UW.

It has a parallel, shared-nothing back-end
guery execution engine called MyriaX



PSLA for Myria

Tier #1 Tier #2
Query Template Runtime (seconds) Query Template Runtime (seconds)
SELECT (1 ATTR.) FROM LINEITEM WHERE 0.1% 10 SELECT (13 ATTR.) FROM LINEITEM 60
SELECT (8 ATTR.) FROM PART SELECT (11 ATTR.) FROM (2 TABLES)
SELECT (17 ATTR.) FROM DATE SELECT (10 ATTR.) FROM (3 TABLES)
SELECT (9 ATTR.) FROM CUSTOMER SELECT (8 ATTR.) FROM (4 TABLES)
SELECT (2 ATTR.) FROM (5 TABLES
SELECT (8 ATTR.) FROM (2 TABLES) 60 ( ) ( )

SELECT (3 ATTR.) FROM (3 TABLES) SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (2 ATTR.) FROM (4 TABLES)
SELECT (59 ATTR.) FROM (5 TABLES) WHERE 10%
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

h .2 r
SELECT (43 ATTR.) FROM (4 TABLES) 300 % Purchase @ $0.24/hou

SELECT (42 ATTR.) FROM (5 TABLES)
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

SELECT (60 ATTR.) FROM (5 TABLES) 600
Tier #4

% Purchase @ $0.16/hour Query Template Runtime (seconds)

SELECT (3 ATTR) FROM LINEITEM 10
SELECT (2 ATTR) FROM (2 TABLES)
‘ SELECT (25 ATTR.) FROM (2 TABLES) WHERE 10%
Ter #3 SELECT (24 ATTR.) FROM (4 TABLES) WHERE 10%
. SELECT (4 ATTR.) FROM (5 TABLES) WHERE 10%
Query Template Runtime (seconds) SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (17 ATTR.) FROM (3 TABLES) 60
SELECT (14 ATTR.) FROM (4 TABLES)
SELECT (8 ATTR.) FROM (5 TABLES)

SELECT (35 ATTR.) FROM (3 TABLES) 60
SELECT (32 ATTR.) FROM (4 TABLES)
SELECT (31 ATTR.) FROM (5 TABLES)

W Purchase @ $0.32/hour % Purchase @ $0.64/hour
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PSLA for Myria

Tier #1 Tier #2
Query Template Runtime (seconds) Query Template Runtime (seconds)
SELECT (1 ATTR.) FROM LINEITEM WHERE 0.1% 10 SELECT (13 ATTR.) FROM LINEITEM 60
SELECT (8 ATTR.) FROM PART SELECT (11 ATTR.) FROM (2 TABLES)
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SELECT (2 ATTR.) FROM (4 TABLES)
SELECT (59 ATTR.) FROM (5 TABLES) WHERE 10%
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

h .2 r
SELECT (43 ATTR.) FROM (4 TABLES) 300 % Purchase @ $0.24/hou

SELECT (42 ATTR.) FROM (5 TABLES)
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

SELECT (60 ATTR.) FROM (5 TABLES) 600
Tier #4

% Purchase @ $0.16/hour Query Template Runtime (seconds)

SELECT (3 ATTR) FROM LINEITEM 10
SELECT (2 ATTR) FROM (2 TABLES)
‘ SELECT (25 ATTR.) FROM (2 TABLES) WHERE 10%
Ter #3 SELECT (24 ATTR.) FROM (4 TABLES) WHERE 10%
. SELECT (4 ATTR.) FROM (5 TABLES) WHERE 10%
Query Template Runtime (seconds) SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (17 ATTR.) FROM (3 TABLES) 60
SELECT (14 ATTR.) FROM (4 TABLES)
SELECT (8 ATTR.) FROM (5 TABLES)

SELECT (35 ATTR.) FROM (3 TABLES) 60
SELECT (32 ATTR.) FROM (4 TABLES)
SELECT (31 ATTR.) FROM (5 TABLES)

W Purchase @ $0.32/hour % Purchase @ $0.64/hour
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PSLA for Myria

Tier #1 Tier #2
Query Template Runtime (seconds) Query Template Runtime (seconds)
SELECT (1 ATTR.) FROM LINEITEM WHERE 0.1% 10 SELECT (13 ATTR.) FROM LINEITEM 60
SELECT (8 ATTR.) FROM PART SELECT (11 ATTR.) FROM (2 TABLES)
SELECT (17 ATTR.) FROM DATE SELECT (10 ATTR.) FROM (3 TABLES)
SELECT (9 ATTR.) FROM CUSTOMER SELECT (8 ATTR.) FROM (4 TABLES)
SELECT (2 ATTR.) FROM (5 TABLES
SELECT (8 ATTR.) FROM (2 TABLES) 60 ( ) ( )

SELECT (3 ATTR.) FROM (3 TABLES) SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (2 ATTR.) FROM (4 TABLES)
SELECT (59 ATTR.) FROM (5 TABLES) WHERE 10%
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

h .2 r
SELECT (43 ATTR.) FROM (4 TABLES) 300 % Purchase @ $0.24/hou

SELECT (42 ATTR.) FROM (5 TABLES)
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

SELECT (60 ATTR.) FROM (5 TABLES) 600
Tier #4

% Purchase @ $0.16/hour Query Template Runtime (seconds)

SELECT (3 ATTR) FROM LINEITEM 10
SELECT (2 ATTR) FROM (2 TABLES)
‘ SELECT (25 ATTR.) FROM (2 TABLES) WHERE 10%
Ter #3 SELECT (24 ATTR.) FROM (4 TABLES) WHERE 10%
. SELECT (4 ATTR.) FROM (5 TABLES) WHERE 10%
Query Template Runtime (seconds) SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (17 ATTR.) FROM (3 TABLES) 60
SELECT (14 ATTR.) FROM (4 TABLES)
SELECT (8 ATTR.) FROM (5 TABLES)

SELECT (35 ATTR.) FROM (3 TABLES) 60
SELECT (32 ATTR.) FROM (4 TABLES)
SELECT (31 ATTR.) FROM (5 TABLES)

W Purchase @ $0.32/hour % Purchase @ $0.64/hour
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PSLA for Myria

Tier #1 Tier #2
Query Template Runtime (seconds) Query Template Runtime (seconds)
SELECT (1 ATTR.) FROM LINEITEM WHERE 0.1% 10 SELECT (13 ATTR.) FROM LINEITEM 60
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SELECT (42 ATTR.) FROM (5 TABLES)
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

SELECT (60 ATTR.) FROM (5 TABLES) 600
Tier #4

% Purchase @ $0.16/hour Query Template Runtime (seconds)

SELECT (3 ATTR) FROM LINEITEM 10
SELECT (2 ATTR) FROM (2 TABLES)
‘ SELECT (25 ATTR.) FROM (2 TABLES) WHERE 10%
Ter #3 SELECT (24 ATTR.) FROM (4 TABLES) WHERE 10%
. SELECT (4 ATTR.) FROM (5 TABLES) WHERE 10%
Query Template Runtime (seconds) SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (17 ATTR.) FROM (3 TABLES) 60
SELECT (14 ATTR.) FROM (4 TABLES)
SELECT (8 ATTR.) FROM (5 TABLES)

SELECT (35 ATTR.) FROM (3 TABLES) 60
SELECT (32 ATTR.) FROM (4 TABLES)
SELECT (31 ATTR.) FROM (5 TABLES)

W Purchase @ $0.32/hour % Purchase @ $0.64/hour
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PSLA for Myria

Tier #1 Tier #2
Query Template Runtime (seconds) Query Template Runtime (seconds)
SELECT (1 ATTR.) FROM LINEITEM WHERE 0.1% 10 SELECT (13 ATTR.) FROM LINEITEM 60
SELECT (8 ATTR.) FROM PART SELECT (11 ATTR.) FROM (2 TABLES)
SELECT (17 ATTR.) FROM DATE SELECT (10 ATTR.) FROM (3 TABLES)
SELECT (9 ATTR.) FROM CUSTOMER SELECT (8 ATTR.) FROM (4 TABLES)
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SELECT (59 ATTR.) FROM (5 TABLES) WHERE 10%
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

h .2 r
SELECT (43 ATTR.) FROM (4 TABLES) 300 % Purchase @ $0.24/hou

SELECT (42 ATTR.) FROM (5 TABLES)
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

SELECT (60 ATTR.) FROM (5 TABLES) 600
Tier #4
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SELECT (3 ATTR.) FROM LINEITEM 10
SELECT (2 ATTR) FROM (2 TABLES)
‘ SELECT (25 ATTR.) FROM (2 TABLES) WHERE 10%
Ter #3 SELECT (24 ATTR.) FROM (4 TABLES) WHERE 10%
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W Purchase @ $0.32/hour % Purchase @ $0.64/hour
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PSLAManager

PSLAManager - PSLA P

Database D



PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

Workload Runtime : :
—>[ Generation ]—’ Prediction Tier Selection

\
Workload Compression into PSLA (repeat for each tier)
Dropping
Query Template pping
' - —> PSLA
Clustering Generation Queries with

Similar Times
J
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PSLAManager Workflow
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PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

Workload Runtime

Generation Prediction Tier Selection

Workload Compression into PSLA (repeat for each tier)
Dropping
Query TempIaFe Queries with
Clustering Generation Similar Times

~N

—> PSLA

J
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Query Workload Generation

* Which queries to generate?

— Joins drive performance
« Think about possible combinations of joins

Consider: All possible 2-way joins
Tables in Order by Size: Lineitem, Part, Customer, Supplier, Date

(Lineitem [}ﬂ Part) Z (Customer D-(] Date), (Lineitem D'(]Supplier), etc.

— Only consider most expensive queries

— Build toward more complex queries, include
selections and projections



PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

Workload Runtime : :
Generation Prediction Tier Selection

\
Workload Compression into PSLA (repeat for each tier)
Dropping
Query Template pping
' - —> PSLA
Clustering Generation Queries with

Similar Times
J
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PSLAManager Workflow

Service Perf. Modeling

Perform Offline

Perform Online

é[

Worklogd Runtime Tier Selection
Generation Prediction

Workload Compression into PSLA (repeat for each tier)
Dropping
Query TempIaFe Queries with
Clustering Generation Similar Times

~N

—> PSLA

J
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PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

é[

Worklogd Runtime Tier Selection
Generation Prediction

Workload Compression into PSLA (repeat for each tier)

Query Template Qﬁerzcr)igrs)ir\;v?th -> PSLA
Clustering Generation Similar Times

37



Seconds

Tier Selection

Runtime Distributions of Query Workload Per Configuration in Myria

350 5
.
300 i
250 = =
= EwD =
200 = 1743 = =
150 I | o E
100 i g €—>=a EMD
I I 13.74 .
| <€ >
50 I
0 - m [ |
0 2 4 6 8 10 12 14 16 18

Workers (Configurations)
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Tier Selection

Tier #1

Query Template Runtime (seconds)

SELECT (1 ATTR.) FROM LINEITEM WHERE 0.1% 10
SELECT (9 ATTR.) FROM PART

SELECT (17 ATTR.) FROM DATE

SELECT (9 ATTR.) FROM CUSTOMER

SELECT (8 ATTR.) FROM (2 TABLES) 60
SELECT (3 ATTR.) FROM (3 TABLES)

SELECT (2 ATTR.) FROM (4 TABLES)

SELECT (59 ATTR.) FROM (5 TABLES) WHERE 10%
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (43 ATTR.) FROM (4 TABLES) 300
SELECT (42 ATTR.) FROM (5 TABLES)
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 600

% Purchase @ $0.16/hour

Tier #3

Query Template Runtime (seconds)

SELECT (17 ATTR.) FR 60
SELECT (14 ATTR.) FR

SELECT (8 ATTR.) F

W Purchase @ $0.32/hour

Tier #2
Query Template Runtime (seconds)
SELECT (13 ATTR.) FROM LINEITEM 60

SELECT (11 ATTR.) FROM (2 TABLES)

SELECT (10 ATTR.) FROM (3 TABLES)

SELECT (8 ATTR.) FROM (4 TABLES)

SELECT (2 ATTR.) FROM (5 TABLES)

SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

% Purchase @ $0.24/hour

Tier #4
Query Template Runtime (seconds)
SELECT (3 ATTR.) FROM LINEITEM 10

SELECT (2 ATTR.) FROM (2 TABLES)

SELECT (25 ATTR.) FROM (2 TABLES) WHERE 10%
SELECT (24 ATTR.) FROM (4 TABLES) WHERE 10%
SELECT (4 ATTR.) FROM (5 TABLES) WHERE 10%
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (35 ATTR.) FROM (3 TABLES) 60

SELECT (32 ATTR.) FROM (4 TABLES)
SELECT (31 ATTR.) FROM (5 TABLES)

W Purchase @ $0.64/hour
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PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

Workload Runtime , .
—>[ Generation ]—> Prediction Tier Selection

Workload Compression into PSLA (repeat for each tier)

Dropping
Queries with PSLA
Similar Times

Query Template
Clustering Generation

40



Workload Compression
STEP 1: Query Clustering

* Threshold-based
* Density-based

~ 0 I N DN | [N NN I IE nIEE I Rl

o | NN i IEEmEnnni
co |l I N nEEinn
L]

10 12 14 16
Workers

41
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Workload Compression
STEP 1: Query Clustering

T

th

oo I_Iﬂ-l-l mEEin n

10 12 14
Workers
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Workload Compression
STEP 1: Query Clustering

co |l I I EEN i on

o | IS N IEEEn g1

T

10 12 14

18
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Workload Compression
STEP 1: Query Clustering

Tier 1: $0.XX/hour

Within Cluster Max Threshold:
uery Templates in Cluster...

Within Cluster Max Threshold:
uery Templates in Cluster...

Stiyy t
(o]
(o) any QUerieS,

1 Se S TS U,

44



Workload Compression
STEP 2: Template Generation

Queries = QueryyemIasminance

SELECT (5 ATT)
FROM (5 TABLES)
WHERE 10% —

SELECT (4 ATT)
FROM (4 TABLES)
WHERE 1%

Time(s)

Configuration



Workload Compression
STEP 2: Template Generation

Attributes Projected

Query Dominance / Tables

SELECT (5 ATT) SELECT (4 ATT
FROM (5 TABLES) FROM (4 TABLES)
WHERE 10% — WHERE 10/\
Selectivity

Time(s)

Configuration



Workload Compression
STEP 2: Template Generation

Attributes Projected

Query Dominance / Tables

SELECT (6 ATT) SELECT (4 ATT

FROM (5 TABLES) | FROM (4 TABLES)

WHERE 10% — WHERE 1%\
D Selectivity
E
= Given: ¢, 4;

q; — (T@'?A%Gj) q; = ('Tjeflj.{%j)

QiQQj@T@:;Tj/\Ai;Aj/\Bi:_)Bj

Configuration



Workload Compression
STEP 2: Template Generation

Time(s)

Configuration



Workload Compression
STEP 2: Template Generation

Time(s)

Root Query Template:

> We call a query template a root query template if no
other query template in the same cluster dominates
it.

Configuration



Workload Compression
STEP 3: Dropping Queries with Similar Times

X

X

Time(s)

9

X

Configuration 1



Workload Compression
STEP 3: Dropping Queries with Similar Times

3
X
X

Root Query Templates Queries > Query Templates

X~

Time(s)

X
MXIBIRK XXX XK HKX

Configuration 1 Configuration 2



Workload Compression
STEP 3: Dropping Queries with Similar Times

Time(s)

| 4 J g;
@ l

MBS X AROPK MK XK K

Configuration 1 Configuration 2



Workload Compression
STEP 3: Dropping Queries with Similar Times

A

X
X
X
> X
2
=
X X
X
l X

Configuration 1 Configuration 2



Workload Compression
STEP 3: Dropping Queries with Similar Times

X

X

Time(s)

9

i
-

Configuration 1 Configuration 2



PSLA Quality Assessment



PSLA Quality Metrics

 PSLA Query Capabillities
 PSLA Complexity

« PSLA Performance Error Metric

i k
RMSE({q,-.., qr },th) = J %Z (q — th)

1=1



Quality Metric Trade-offs

>

Time(s)
DE . DESE

High Complexity Low Complexity
Low Error /‘\ High Error

Time(s)

V

Found that a log interval is best without tuning



PSLA Evaluation on Predicted
Runtimes



PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

Workload Runtime : :
—>[ Generation ]—’ Prediction Tier Selection

\
Workload Compression into PSLA (repeat for each tier)
Dropping
Query Template pping
' - —> PSLA
Clustering Generation Queries with

Similar Times
J




PSLAManager Workflow

Service Perf Modeling

Perform Offline

Perform Online

é[

Worklogd Runtime Tier Selection
Generation Prediction

Workload Compression into PSLA (repeat for each tier)
Dropping
Query TempIaFe Queries with
Clustering Generation Similar Times

~N

—> PSLA

J

60



Performance Model (Offline)

Train model \

Query Feature Vector

offline on
Est. Est. 10 Avg. runtim
other data o o -
and queries Cloud
Configuration

A

Query workload

'

Predict runtime from query
features

Query Feature Vector

Est. Est. 10 Avg.

runtime
Rows Row

Cloud
Configuration

—

Based on Predicting Multiple Metrics for Queries: Better Decisions enabled
by Machine Learning [Ganapathi et. al. 2009]




Training Dataset

« Synthetic Dataset
—10GB
— 6 Tables
— 61 Attributes



PSLAManager Workflow

Perf. Modeling

Perform Offline

Perform Online

Workload Runtime : :
Generation Prediction Tier Selection

\
Workload Compression into PSLA (repeat for each tier)
Dropping
Query Template pping
' - —> PSLA
Clustering Generation Queries with

Similar Times
J
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Tier #1

Query Template

SELECT (8 ATTR.) FROM (PART)

Predicted Myria PSLA
(Predicted Runtimes)

Runtime (seconds)

10

SELECT (8 ATTR.) FROM (CUSTOMER)

SELECT (17 ATTR.) FROM (DATE)

SELECT (60 ATTR.) FROM (5 TABLES) WHERE 0.1%

SELECT (17 ATTR.) FROM (LINEITEM) 60
SELECT (8 ATTR.) FROM (2 TABLES)

SELECT (3 ATTR.) FROM (5 TABLES)

SELECT (60 ATTR.) FROM (5 TABLES) WHERE 10%

SELECT (60 ATTR.) FROM (5 TABLES) 300

Tier #3

Query Template

W Purchase @ $0.16/hour

Runtime (seconds)

" Purchase @ $0.32/hour

Tier #2

Query Template Runtime (seconds)

SELECT (27 ATTR.) FROM (5 TABLES) WHERE 10% 10
SELECT (60 ATTR.) FROM (5 TABLES) WHERE 1%

SELECT (11 ATTR.) FROM (2 TABLES) 60

SELECT (9 ATTR.) FROM (5 TABLES)
% Purchase @ $0.24/hour

Tier #4
Query Template Runtime (seconds)
SELECT (1 ATTR.) FROM (4 TABLES) 10

W Purchase @ $0.64/hour
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Looking Forward

* Direct extensions to the approach
— Add support for indexes
— Improve time predictions

* Longer-term future work
— Can we guarantee the runtimes?

— Can we update the PSLA as user queries
data

« Goal is to show increasingly more complex gueries

« Usabillity testing



Conclusion

Many cloud DBMSs exist
Require users to reason about resources
We propose to re-think that interface

Personalized Service Level Agreements
— Service Tiers
— Price/Capabilities/Performance

Important direction for cloud DBMSs



