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SHOP BY BRAND

=5 FILIEKS

CATEGORY

Bottled Ink
Bottom Shelf
Brush Pens
Converters
Dip Pens

+More

PRICE

O under $2000

O 520.00- $50.00
O $50.00- $100.00
O $100.00- 5200.00
O 5200.00- $500.00
O $500.00 &up

BRAND

O Aston Leather
O aurora
O seny
O carton
O Clairefontaine

O coboring

+More

coLor

FOUNTAIN PENS

(1583)

an

@n

(16

INK PAPER ACCESSORIES SPECIALS.

Showing 2448 results for "pen”:

# K &

EXCLUSIVE EXCLUSIVE

Diplomat Magnum Fountain Pen - Conklin Duragraph Fountain Pen -

Prismatic Purple Turquoise (Limited Edition)
Fkkk K *kkk K

$21.60 $60.00

: 1

Pineider Pen Filler Platinum Preppy Fountain Pen - Crystal
e s e

525.00 $5.00

SHOPPING GUIDES

RESOURCES

Fopurarty

SORT BY

TWSBI Diamond S80AL Fountaln Pen
Emerald (special Edition)
KAk kK

$60.00 - $65.00

Traveler's Company Brass Fountain Pen
Kk

$56.00

Newinv Yarnw

Colour & Value Packs v Kits v Patterns & Books v

ABOUT FINDIFY

yamn

Log in | My account | Basket [5)

- Choose Your Currency  GBP  ~

Needles, Hooks & Accessories v Designer Shopsv ~ Blog ~ CLEARANCE

Ht Furens

CATEGORY

All Categories
Knitting Kits
Knitting Leaflets
Colour Packs
Knitting arn
Crochet Kits
Value Pack

+ MoRE

BRAND

Stylecratt
King Cole
Rowan
Sirdar

James C. Brett

oooooo

Scheepjes

+ MoRE

(3455
(849)
(782)
537)
(498)

80)

@87)
85)
@49
(306

79)

SHOWING 3455 RESULTS FOR "YARN".

SAVE 10% Sunshine Baby
Blanket in Cygnet Yarns
Kiddies Super Safe and
Soft DK (CY1134)

270m

2options available
£0.00 - £18.81

NEW! Scheepjes YARN
Book-a-zine - Reef
£1.95

Displayed products 24 perpage v SORTBY:  Popularity v

SAVE 10% Whispers
From The Past -
Blanket - Stylecraft
Special Aran - Purely
Patriotic Yarn Pack
£20.99 £4199

SAVE 10% Whispers
From The Past -
Blanket - Stylecraft
Special DK - Paint Box
Yarn Pack

NEW! YARN The After NEW! Cygnet Yarns Pato
Party 42 - Confetti Everyday DK

Blanket 100% Acrylic | 270m

70% Cotton /30% Acrylic | 34 shades available

30m a29

20ptionsavailable

£1.00 - £48.84

Cygnet Yarns Kiddies
SAVE10% Whispers Supersoft DK
From The Past - 208m
Blanket - Stylecraft
Special DK - Pretty
Pastels Yarn Pack

11 shadles available
£2.09

REFINE BY: CATEGORY v

SHOWING

30 0F 1073 ITENS

NEW

COLOR v

CLOTHING

SIZE v

BLUE LIFE™

SHOP NOW AND PAY LATER WITH KLARNA. SEE T&CS.

DRESSES

SWIMWEAR  SALE  DESIGNERS

SEARCH RESULTS

BRAND v

PRICE v

VIEW | 30

STORES

SORT

LOG IN

FEATURED

FLASH SALE | June 05 SEE DEALS >

T9H5P8

9

mBRICK a )

Furniture

ppli i Home Decor Seasonal Save v

FLASH SAZE/| mneos SEEDERLS 3/

ON SALE FURNITURE

it Furens 10 x somrav.  Popularity v

CATEGORY -

Al Categories 1
Bedroom Package 6

Chair
Dining Room Set 8
® )
End Table
Ottoman ¢ $799.00 $449.00 $99.00
+ MORE Nina 2-Piece Linen-Look Fabric Benson Leather-Look Fabric Sofa Nico Queen Headboard - Grey
Sectional - Grey - Dark Brown
% Made In Canada

WATERIAL -

Chenille 1

Fabric. 4

Faux Leather

o

o

O Faux Concrete
o

O Foam 2
o

Glass

e white-label eCommerce Saa$S search
e 1500 stores, 20M products
e 50M customers per month



DATA FLOW




STATEFUL AGGREGATIONS

e scoped to merchant, query, product or visitor
e time windows of 1/2/4/7/14/30/60 days

e humber of events

e 050/990/995 estimations

how to introduce a new aggregation?



(RE-)BOOTSTRAPPING

e re-running a job on all the historical data
e ~10-50TB of data
e Too slow /too expensive




FLAME GRAPHS
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e 60% - ctx.collect()
e 30% - state.get() / state.put()
e 10% - business logic



CHECKING LOGS

[main] INFO org.apache.flink.api.java.typeutils.TypeExtractor -

Class class com.foo.Bar cannot be used as a POJO type because
not all fields are valid POJO fields, and must be processed as GenericType

e known type - predefined serializer
e POJO type - POJO/CaseClass serializer
e other type - Kryo fallback



We take performance
very seriously




We take performance
very seriously




1S KRYO EXPENSIVE?

case class SimpleCase(a: String)
class SimpleClass(val a: String)

def serializeCaseClass = serilalilize(SimpleCase("hello"), caseSerialilzer)

def serializeClass = serilialilize(new SimpleClass("hello"), kryoSerialilizer)

def serializeCustom = serialize(new SimpleClass("hello"), customKryoSerialilzer)

Benchmark sScore
SerdeBenchmark.serializeCaseClass 46.445
SerdeBenchmark.serializeClass 178.688
SerdeBenchmark.serializeCustom 147.989




RICH CLASSES

case class RichCase (user: String,

[1nfo]
[1nfo]
[1nfo]

item: String,

ts: Long,

events: Array[Int],
flag: Boolean,

nested: SimpleCase)

Benchmark
SerdeBenchmark.serializeRichCase
SerdeBenchmark.serializeRichClass

Score
202 .480
497 .562

FError
c.384
8.758

Units
ns/op
ns/op




ALGEBRAIC DATA TYPES IN SCALA

sealed trait Event
case class Pageview(item: String) extends Event
case class Purchase(item: String, price: BigDecimal) extends Event




env
.fromElements (1, 2, 3)
.map( * 2)

.map( .toString)

BUT WhY?




env

BUT WhY?

.fromElements (1, 2, 3)

.map (

* D)

.map( .toString)

def map[R:

TypelInformation] (fun:

T => R):

DataStream|[R]




IMPORT ORG.APACHE.FLINK.APLSCALA. _

e a magical macro function there
e generates the Typelnformation|[T] for you



MACRO IS NOT A MAGIC

compiler plugin

Inspects AST of your code

for each implicit Typelnformation|[T] request
creates a Typelnformation|[T] typeclass instance




mkTypeInfol[T: c. ](desc: UDTDescriptor): c. [TypeInformation[T]]
FactoryTypeDescriptor = mkTypeInfoFromFactory(f)
_y tpe _)
ueakT*pﬁTaaftpe} asIn : [Product]])
[Typelr::xmat;:u[ 11]

TypeParameterDescriptor = mkTypeParameter(tp)

PrimitiveDescriptor = mkPrimitiveTypeInfo(p.tpe)
BoxedPrimitiveDescriptor = mkPrimitiveTypeInfo(p.tpe)

Nothin scriptor =
{ ScalaNothingTypeInfo().asInstanceOf[TypeInformation[T]] }

UnitDescriptor = reify { UnitTypeInfo(). eOf [ TypeInformation[T]]
EitherDescriptor = mkEitherTypeInfo(e)
EnumValueDescriptor = mkEnumValueTypeln
TryDescriptor = mkTryTypelInfo(tr)
OptionDescriptor = mkOptionTypeInfo(o)
ArrayDescriptor = mkArrayTypeInfo(a)
TraversableDescriptor = mkTraversableTypeInfo(l)
v : ValueDescriptor =

mk*HhLﬁT*p=Ir:“fm;fl WeakTypeTag(v.tpe).as
.asInstance0f[c. [TypeInformation[ ]]

InstanceOf[c.
]

pojo: PojoDescriptor = mkPojo(pojo)
javaTuple: JavaTupleDescriptor = mkJavaTuple(javaTuple)

d = mkGenericTypeInfo(d)




ADT AND PERFORMANCE

sealed trait ADT
case class Foo(a: String) extends ADT
case class Bar(a: Int) extends ADT

Benchmark sScore
SerdeBenchmark.serializeCaseClass 46.445
SerdeBenchmark.serializeClass 178.688
SerdeBenchmark.serializeADT 282.714
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ADT AND KRYO

sealed trait ADT
case class Foo(a: String) extends ADT

case class Bar(a: Int) extends ADT

e Kryo has no idea about concrete type
e Encodes the full runtime class name
e Butit's a sealed trait, so scala compiler knows!



BRING YOUR OWN TYPEINFORMATION

e Make default Typelnformation for Foo and Bar
e Create custom Typelnformation[ADT]
e Alot of boilerplate code!



sealed trait ADT

NESTED ADT

case class Foo(a: String) extends ADT

case class Bar(a: Int)

case class Batch(items:

extends ADT
L1st [ADT])




sealed trait ADT

case class Foo(a: String)
case class Bar(a: Int) ext
case class Batch(items: L1

implicit val adtTypelnfo:
implicit val batchTypelInfo

NESTED ADT

extends ADT
ends ADT
st [ADT])

TypeInformation[ADT] = 2727
= createTypelInformation[Batch]




mkTypeInfol[T: c. ](desc: UDTDescriptor): c. [TypeInformation[T]]
FactoryTypeDescriptor = mkTypeInfoFromFactory(f)
_y tpe _)
ueakT*pﬁTaaftpe} asIn : [Product]])
[Typelr::xmat;:u[ 11]

TypeParameterDescriptor = mkTypeParameter(tp)

PrimitiveDescriptor = mkPrimitiveTypeInfo(p.tpe)
BoxedPrimitiveDescriptor = mkPrimitiveTypeInfo(p.tpe)

Nothin scriptor =
{ ScalaNothingTypeInfo().asInstanceOf[TypeInformation[T]] }

UnitDescriptor = reify { UnitTypeInfo(). eOf [ TypeInformation[T]]
EitherDescriptor = mkEitherTypeInfo(e)
EnumValueDescriptor = mkEnumValueTypeln
TryDescriptor = mkTryTypelInfo(tr)
OptionDescriptor = mkOptionTypeInfo(o)
ArrayDescriptor = mkArrayTypeInfo(a)
TraversableDescriptor = mkTraversableTypeInfo(l)
v : ValueDescriptor =

mk*HhLﬁT*p=Ir:“fm;fl WeakTypeTag(v.tpe).as
.asInstance0f[c. [TypeInformation[ ]]

InstanceOf[c.
]

pojo: PojoDescriptor = mkPojo(pojo)
javaTuple: JavaTupleDescriptor = mkJavaTuple(javaTuple)

d = mkGenericTypeInfo(d)




MEET FLINK-SHAPELESS

https://github.com/joroKr21/flink-shapeless

Flink-Shapeless replaces the default macro based implicit provider for
Typelnformation[T] in Apache Flink's Scala APl with automatic type class derivation
based on Shapeless.

e Dead and abandoned

e Shapeless and large case classes = :


https://github.com/joroKr21/flink-shapeless

MEET FLINK-ADT

https://github.com/findify/flink-adt

e nicely plays with Scala: case objects, nested types
e same performance as Flink
e can handle case classes with 100+ fields


https://github.com/findify/flink-adt

demo



sealed trait ADT
case class Foo(a:
case class Bar (a:

Benchmark

ADTBenchmark.
ADTBenchmark.
ADTBenchmark.

String) extends ADT
Int) extends ADT

Score

measureKryoADT 197.463
measureADT 38.021
measureFoo 39.103

SMALL BENCHMARK

Error
3.912
0.268
0.775




CUSTOM SERIALIZERS

tradeoff between state size and throughput

e |ess compact, but faster String serializer
e var-length encoding of arrays of primitives



A TALE OF STRINGS

e identifiers of products, users, etc.
e 30% of all serialization wall time
e String - most popular type

*-among field types in all Findify data models



DEFAULT STRING SERIALIZER

1

lenToWrite = cs.length()+
(lenToWrite <

) {
IllegalArgumentException(

(lenToWrite =
out.write( i lenToWrite |
lenToWrite >>>-=

.
)|
out.write(lenToWrite)

i < cs.length()
c = cs.charAt(i)

(c >
out.write( i: c
C >>>=
.
]
out.write(c)




SIMPLER STRINGSERIALIZER

override def deserialize(source: DatalnputView): String
source.readUTF ()

J

override def serialize(record: String, target: DataOutputView): Unit
target.writeUTF (record)




STRING SERIALIZATION

val string = "helloworld"

Benchmark

StringSerializerBenchmark.measureDefault @ jdk8
StringSerializerBenchmark.measureDefault @ jdkll

StringSerializerBenchmark.measureSimple (@ jdk8
StringSerializerBenchmark.measureSimple (@ jdkl1

1.5x-2x faster!



STRING SERIALIZERS

i
lenToWrite = cs.length()+ (1 = 1 < strlen; +1) {
(lenToWrite < 0) { c = str.charAt(i)

IllegalArgumentException( (c < I c > ) {

}

(lenToWrite > ) { bytearr[var8+] = ( )C
out.write( i lenToWrite |
lenToWrite >>>=
} (; 1 < strlen; +1i) {
out.write(lenToWrite) c = str.charAt(i)
(c > &8 c < ) 1
bytearr[var8+] = (
i < cs.length(); i+) { (c >
= c¢s.charAt(i) bytearr[var8+]
bytearr[var8++]
(c > ) { bytearr[var8++]
out.write( it c | {
C >>>= bytearr[var8++]
} bytearr[var8++]

out.write(c)

j —
——




A TALE OF ARRAYLINT]

sliding window estimates of:

e counters -> per-day buckets
e percentiles -> count-min sketch




demo: varint



length, bytes

0

INTEGERS ARE NOT THE SAME

1 2 3 45 6 7 8 9 101112 13141516 17 18 19 20 21 22 23 24 25 26 27 28 25 30 31

significant bits




INTEGERS ARE NOT THE SAME

Benchmark

VarlLenBenchmark.

VarlLenBenchmark

VarlLenBenchmark

VarLenBenchmark.
VarLenBenchmark
VarLenBenchmark.
VarLenBenchmark.
VarLenBenchmark

measureDefault

.measurebDefault
VarlLenBenchmark.
VarlLenBenchmark.

measureDefault
measureDefault

.measurebDefault

measureVarlnt

.measureVarlnt

measureVarlnt
measureVarlnt

.measureVarlnt

=+ + 4+ I+ |+

=+ + 4+ I+ |+




CONDITIONAL WRITES!

public final void writelInt (int varl) throws IOException {
this.out.write (varl >>> 24 & 255);
this.out.write(varl >>> 16 & 255);
this.out.wri >>> 8 & 255);
this.out.wri >>> 0 & 255);

public static void putVarInt (int v, DataOutput sink) throws IOException {
while (true) {

int bits = v & 0x7%f;

v >>>= T;

1f (v == 0) {
sink.writeByte ((byte) bits);
return;

}
sink.writeByte ((byte) (bits | 0x80));




RESULTS

e 2.5x reduction in state size
e 4x increase in throughput



|

0
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e 2.5xreductioninstatesize
e 4x increase in throughput



FUTURE

e FLINK-14346 - String serialization performance improvement
e Var-length encoding for primitives
e ADT support in flink-scala mkTypelnfo?


https://issues.apache.org/jira/browse/FLINK-14346

LINKS

e benchmarks:
https://github.com/shuttie/flink-state-benchmarks
e |ibrary:
https://github.com/findify/flink-adt


https://github.com/shuttie/flink-state-benchmarks
https://github.com/findify/flink-adt




