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ADMINISTRIVIA

- Course Project Proposal: Due soon!

- Midterm details are on Piazza. — 6&ne wekk

- No reviews for Tuesday (Snowflake)!



Applications

gL 2
Computational Engines Skete
Scalable Storage Systems Ges
fovel
(s s
b




SAL: STRUGTURED QUERY LANGUAGE

~ 143404



Wk Jrved

sd P
i oo

DATABASE SYSTEMS

L DBMS

g (9 L WMY (M Control

Dispatch
O LT ? Sch:::Iing
Ly “Troctacke
cr .
wel W Process

w ’Z Manager
(Section 2)

Local Client Remote Client Catalo
Protocols Protocols 9
Manager
Admission Client Communications Manager
Memory
Query Parsing and Authorization Manager
|
Query Rewrite _
DDL and Utilit Administration,
Query Optimizer v LESRY Monitoring &
Processing Utilities

Plan Executor

| Query Processor (Sectio

Access Methods

Buffer Manager

Replication and
Loading
Services

Lock Manager

Log Manager

Batch Utilities

Transactional Storage Manager (Sections 5 & 6

Shared
Components and
Utilities (Section 7)




~ .PROCEDURAL VS. RELATIONAL
xlw_ 47 o ki e T
ﬁjﬂ erewked ok [ 5t Nawe: Strig  Poce Tk

lines = sc.textFile(*“users")

csv = lines.m X =>
nap( SELECT COUNT(*)

x.split(*,’ 3
oun —pcsv(gziiir(x => ROM fﬂiﬁﬂs” — Nwi £
/ L WHERE age < 21 pree
x(1) < 21) e
println(young.count()) " Huwen }ﬁ&iﬁ
s A o 93
Nawe o AAC y
10
S fo  exett®
’ 23 M M =

, 4



 SeL shle
SCUPE /SPo‘*}"g@'L l SCOPE Script Oyeieh
Ghoe & e
bt $ %
e | i |
SELECT query, COUNT (*) weres \ S ORE S2mplier ‘ SCOPE
AS count | Optimizer

FROM "search.log"

ESING LoqutractoE}
GROUP BY query

| SCOPE Runtime
- [ A

' (LS v \
M- ,% Cosmos Execution Environment
3 " il

Cosmos Storage System

HAVING count > 1000 N |
ORDER BY count DESC; l/ JI
5 prlar B S6L Wembsfl

’F&ML Liax & e

" Cosmos
Files




SCOPE OPERATORS
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SQL OPERATORS

Select — read rows that satisfy some predicate

Join — Support for Inner and Outer join
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EXECUTION: COMPILER

SELECT query, COUNT() AS count Check syntax, resolve names
FROM "search.log"

USING LogExtractor hecks if columns have been defined
GROUP BY query
HAVING count > 1000 Result: Internal parse tree
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ORDER BY count DESC;
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RUNTIME OPTIMIZATIONS
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SUMMARY, TAKEAWAYS

Relational API
- Enables rich space of optimizations

- Easy to use, integration with C#

Scope Execution
- Compiler to check for errors, generate DAG

- Optimizer to accelerate queries (static + dynamic)

Precursor to systems like SparkSQL



DISCUSSION
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Consider you have a column-oriented data layout on your storage system
(Example below). What are some reasons that a SCOPE query might be
faster than running equivalent MR program?
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Does SCOPE-like Optimizer help ML workloads!? Consider the code in your
Assignment2. What parts of your code would benefit and what parts would not?
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NEXT STEPS

Next class: Elastic Data VWarehousing with SnowFlake

Project proposals due soon!

Midterm: next week



