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*includes text, log files, click streams, blogs, tweets, audio, video, etc.
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Relational databases =
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MongoDB (Document) =
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Adobe HBase Column

Amazon Dynamo | SimpleDB Key-Value | Document
BestBuy Riak Key-Value

eBay Cassandra | MongoDB Column | Document
Facebook Cassandra | Neodj Column | Graph
Google BigTable Column

LinkedIn Voldemort Key-Value
LotsOfWords CouchDB Document

MongoHQ MongoDB Document

Mozilla HBase | Riak Column | Key-Value
Netflix SimpleDB | HBase | Cassandra Document | Column | Column
Twitter Cassandra Column

© Fidelis Cybersecurity, 2014
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"firstName": "Ali",
"lastName": "Mohseni",
"address": {
"street":"21 2nd street",
"city": "tehran"
i
"phoneNumbers": [
{
"type": "home",
"number":"02177665544"
2
{
"type": "mobile",

"number": "091234567890"

| 350w slodts Juw

o 148

<?xml version="1.0">
<student>
<firstName> Ali </firstName>
<lastName> Mohseni </lastName>
<address>
<street> 21 2nd street </street>
<city> tehran </city>
</address>
<phoneNumbers>
<phone>
<type> home </type>
<number> 02177665544 </number>
</phone>
<phone>
<type> mobile </type>
<number> 91234567890 </number>
</phone>
</phoneNumbers>
</student>
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A NosQL SWosls oL a3l W

acgozme S dlxf g 00ld oL sl

use myNewDB

db.createCollection(<name>: {options})

db.createCollection(“project”, { capped : true, size : 1310720, max : 500} )

db.createCollection(“worker”, { capped : true, size : 5242880, max : 2000 } )

|, dsgomms s 3 Sylod oo slml 1 00l oL lal el axslas 3925 MYNEWDB ools oL 51 1)
oled oo ol

@Acgaze ;o (MAX) sliwl slaws [iSTo> g dcgome (SIZ€) o5lail (55, » lg5 oo CAPPEd ol b L L]

D, Ly xS Cudgdoe
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asgozxo 10 (R3S b ST) wuw o U
db.collection.insertOne( document, {writeConcern: optionsDocument} )

db.collection.insertMany( [documentl, document?2, ...], {writeConcern: optionsDocument} )

db.project.insertOne( { _id: "P1", Pname: "ProductX", Plocation: "Bellaire"} )
db.worker.insertMany( [{_id: "W1", Ename: "John Smith", Hours: "32.5" },
{ id: "W2", Ename: "Joyce English", Hours: "20.0" }])
Z30 Ol 50 (B Ly 3 3u] degams 10l A gasmo 3939 pae Ojgo 4 Hgiwd 98 (pl 4o d
Z,b aSST X s CreateCollection jgiws b dacgeme SO zu o cis o5 a0 (6505 13 059l oo

Woled pudaid olgsds o |y degose 4y bogspe (sl el algsy
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project {
_id: “P1,
Pname: “ProductX”,
Plocation: “Bellaire”,
Workers: [
{ Ename: “John Smith”,
Hours: 32.5
},
{ Ename: “Joyce English”,
Hours: 20.0
}
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project {
_id: P17,
Pname: “ProductX”,
Plocation: “Bellaire”,
Workerlds: [ “W1", “W2" ]
}
worker { id: “W17,
Ename: “John Smith”,
Hours: 32.5
}
worker { id: W2,
Ename: “Joyce English”,
Hours: 20.0
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project {
_id: “P17,
Pname: “ProductX”,
Plocation: “Bellaire”
worker i id: “WA”,
Ename: “John Smith”,
Projectld: “P17,
Hours: 32.5
}
worker {  id: ‘W27,
Ename: “Joyce English”,
Projectld: ‘P17,
Hours: 20.0
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db.collection.find( query, projection )
Kgd oo 2l acgezme (5,0 dlwl JS coslainl pas & yao jo el SbsL bys L slsquery U

IS coolal pas &g 40 A0S e oy |y b i b gudaie slewl (59, 625 55 Projection
5 ke o el o] Gles Sla 1 cin Liles pas Sl 0 aigd oo oails 3, laals

PORINPTRARVISESSESN P (¢ POV PESPLCH I O3 B PSP RCSC S v ) I VSN L JN

P2 9 P1 Lgl.:aojg).; SleMb| 2 C}.b e
db.project.find( {_id: {$in: ["P1", "P2"1}})

Ailos 57,15 laojgy o el Vo 5l eS g Ve 5l jiin a5 LS LIS (anlils 46 g) o2V 7,k o
db.worker.find( {Hours: {$gt: 20, $It: 30} }, { id:0, Ename:1})
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Tehran .o ;o g ProductZ sb L o, Sledbol ¥ 7 b o

db.project.find( { Pname: "ProductZ", Pcity: "Tehran" } )

DS oo I LT o Ve 5l s IS wlels LDavoud sb L SUS S 4 sleesgp pb:) 7k 4o

db.project.find( {Workers: { $elementMatch:
{ Ename: "Davoud",
Hours: {$gt: 20} }

}
}, {_id:0, Pname:1} )
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db.collection.find(...).sort( {field1: asc-dsc, field2: asc-dsc, ...} )
395 oo BSC-USC .04 0 ploil ... g field2 fieldl slaals olul 5 9,5 ol ilucd e U
Al ansls 1) (o35 sbne ) -1 5 (ogmo Lo a) 1 polis 5l (So
db.collection.find(...).limit(N)
Dl 5 ap L fiNd by g9l Jol o N U
db.collection.find(...).skip(N)

Qils S e 1y Jgl siw N 5> o find b o g9l sl acn [

Ll o 5 s s VG b LSS 51 8 ey e

db.worker.find().sort({Esalary: -1, Ename: 1}).limit(5)
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db.collection.deleteOne( filter, {writeConcern: optionsDocument} )

db.collection.deleteMany( filter, {writeConcern: optionsDocument} )

S Bds 1wl ProductX ;1 659, oL Project acgosme ;o0 45 soicw ydol

db.project.deleteOne( {Pname: "ProductX"} )

oS a1« UNKNOWN LT oL Project acgome ,o a5 golwl ot

db.project.deleteMany( {Pname: "Unknown"} )
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asgozxo 33 (29,5 b SI) W (S0 3le b g Slwyjep U
db.collection.updateOne( filter, update, options )
db.collection.updateMany(filter, update, options )

db.collection.replaceOne(filter, replacement, options )

db.project.updateOne( {Pname: "ProductX"}, {$set: {Plocation: "London"}})

O opel TY Glelo olass Jack Pit LL cow,S LI Wlm&bbmlfak)lb‘
R p) e SR p) )

db.worker.replaceOne( { id: "W1“},
{ id: "W1", Ename: "Jack Pit", Hours: "42.0" } )
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L) Column Family — :ygiww 08lgils solows ol Jga 1o (Jgua ol Julis ol slosls Jow U

S8 ol (uite L L) Column — ygsaw soloxs sl,ls ygiw oolgils o (ol [Lsle g cay a5
Column Family
Row
Row KeyX Column1 Column2 ColumnN

REINERYE]E) name2:value2 nameN:valueN

Row

Row KeyY Column1 Column9 ColumnN

REINERYE]E) name9:value9 nameN:valueN

© http://www.thoughtworks.com/insights/blog/nosql-databases-overview
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33,5 (oo camin g 00lgils G w aS Jow opl paie op 5 slal ((Column) ygsew 4
Dy oo cinogs s o LSl (ygiw 00lgils o 7,0 K 5 5 las (gloas iy a3 o 5l LSl d
Slade 3 calidee sleasus (lei co o Sloy e 9929 bl (Sloj o 9 ylodo (ol Sbaw Juli d
D)5 e (g5 co Yogara | (65lgS LB s slasd 0 57 5l 1) (gt S
Sy so aseine g pU g (g 0315 ol Gl S ¢ Jgaz ol oS 5 5l gt 5o [
(tableName.rowKey.columnFamily:columnName)
ighoo b3k (loj e (YL b polie) oy ke (sladsuus cn 3 o objb an T 5o U

Gl s B Voare digd oo Sbsb &S (63 sladaseis sloss

sran e CdeP Llade b «plb» 00l apogs (ygiw

{ name: “firstName”, value: “Ali”, INfO g o0lgils- g PEISON Jgo> o
timestamp: 12345678998 }
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g o0 0> 0AS— oyl 355 Hlaw (goluss LB Jo by Jgaz jo eosls :(ROW) ylaw 4

s S yiie (ROW Key) v oS glls oS ol oy 51 lacgome Hlaw ol

Column Family 1 ) ,'

" Column Family 2 \\

/

Row Key 1

]
:Column Name 1

Column Name 2

Column Name 3

IColumn Value 1
l

Column Value 2

Column Value 3

Row Key 2

I
jColumn Name 4

Column Name 5

:Column Value 6

Column Value 6
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colymn tamily - column value
X L
profile name "martin"
billingAddress data ..
payment data ..
1234
ODR1001 data ..
1
- ODR1002 data ..
ODR1003 data ..
orders ODR1004 data ..
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Gl g5 Bt 5 ol oS T (slo gt el o5 Jsur o (g3 pma b i Jgizr Sl

create tableName, columnFamilyl, columnFamily2, ...

Aaw G0 Sloy s ol e gt Jlade g pU il e0lS o d
put tableName, rowKey, columnFamily:columnName, value, timeStamp
Dl oo Sl i (5, Sloj st 5095 b 4 LIMESTAMP )0 poc & gm0
A aldS sl eolainl b Jaao G5l o SO esle oL 50 d

get tableName, rowKey

Joiz G lashan U5 b3k i Jguer S5 sbosls S5 b5k U

scan tableName
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create 'EMP’, 'Name', 'Address’, 'Details’

put 'EMP’, rowl’, 'Name:Fname', 'Javad'

put 'EMP’, 'rowl’, 'Name:Lanme', 'Amiri’

put 'EMP’, rowl’, 'Name:Nickname', 'JA'

put 'EMP’, 'rowl’, 'Details:Job’, 'Computer Engineer’
put 'EMP’, 'rowl’, 'Details:Review', 'Good'

put 'EMP’, row2', 'Name:Fname', 'Pooneh’

put 'EMP’, row2', 'Name:Lname', ‘Moradi'

put 'EMP’, row2', 'Details:Job’, 'DBA'

put 'EMP’, 'row3’, 'Name:Fname', 'Amir’

put 'EMP’, row3’, 'Name:Mname', 'R.’

put 'EMP’, row3’, 'Name:Lname', "Zamani'

put 'EMP', 'row3', 'Address:ZipCode', '87652-12763'
put 'EMP’, row3’, 'Details:Job’, 'CEQ'

put 'EMP’, row3’, 'Details:Salary’, "10,000,000'
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WAigd 0 0, Hhaw adS polae 5losl SO

Lo Ll 51 S5 g 00lgils .l (SEOTE) oLl golows Julis a>b o :(Store) o,Lal L

oS 4>l lo 135,15 4 baosls g3lwe w3 g, o> :(Region Server) ast 4135, L
A.:ﬁmsn EPIWUSU RIS GUW. 3 Lg)‘l..»oﬁé-é LsL(ao)f QLQ.:&

©olaws 4 Jgoz i b )55, il Jotme (Master Server) ol 138,15 o
Ll Azl 155,65 @ bbasU ol g 4=l

Co e sl Apache Zookeeper v g (HDFS) Cgan ooiiajss b eiwaw 5 HBase [

QS oo oolatwl axb sla 155,15 s esls (Synchronization) Slejes ¢ 1,55 (a0 59



SN )5 9 (o 0010 0L

NOSQL slwools ol :eda b ik




SN 5 9 (w0 0010 0L

gl o0 0 S BL,E S 4 aoslo d

DS o asiine |y o] o salal, UL g Lol Sbles o )8 L by i,y u

el B O92 g0 ot Latlgy (2L 3L g 0138 (s luaige ools oL go5 cal Lol Bua U

Age: 34 Age: 32
Gender: Male Gender: Female
o Married o o
n a a
a ry @
Since: 2010-02-15 >
Person
)
=
g
g 3
=
g
e s
c
o 3
L4l )
[ 7]
a

© http://scraping.pro/where-nosqgl-practically-used/



O 45 3 o (10010 Jowo

ll NOSQL sosls a5 1m0l sis

Salas ol boylo ER/EER glosls Juo b g0l y calld G5 o e slosls Jow d
sl ERIEER Jg 04 co colaiwl ooz 565 00ls oL (gl ools Jow ol a5 cues

Byl 0 0I5 ool GL b

Neodj G31,5 5 e o0l ol eudlie b ER/EER qudlie 'y ,bLs [

ER/EER sualic TIPSR

Codg> g0 digad (Node) «,5
% bys bl Cude>ge £ (Node Label) ¢,5 e 2 LS bls )|
\% L3, d5ges (Relationship) LLs ||
LLs,leg (Relationship Type) LLs | 4
Cado (Property) ceogas




Neodj S 5 9 (o 0319 ol

CREATE
CREATE

EMPLOYEE, {Empid: ‘1’, Lname: ‘Smith’, Fname: ‘John’, Minit: ‘B})
: EMPLOYEE, {Empid: ‘2', Lname: ‘Wong’, Fname: ‘Franklin’})

(et:
(e2

CREATE (e3: EMPLOYEE, {Empid: ‘3', Lname: ‘Zelaya', Fname: ‘Alicia’})
(ed

CREATE : EMPLOYEE, {Empid: ‘4’, Lname: ‘Wallace’, Fname: ‘Jennifer’, Minit: ‘S’})
CREATE (d1: DEPARTMENT, {Dno: ‘5’, Dname: ‘Research'})
CREATE (d2: DEPARTMENT, {Dno: ‘4’, Dname: ‘Administration’})

CREATE (p1: PROJECT, {Pno: ‘1’, Pname: ‘ProductX’})
CREATE (p2: PROJECT, {Pno: ‘2’, Pname: ‘ProductY’})
CREATE (p3: PROJECT, {Pno: ‘10", Pname: ‘Computerization'})
CREATE (p4: PROJECT, {Pno: ‘20', Pname: ‘Reorganization’})

CREATE (loc1: LOCATION, {Lname: ‘Houston’})
CREATE (loc2: LOCATION, {Lname: ‘Stafford'})
CREATE (loc3: LOCATION, {Lname: ‘Bellaire'})



CREATE (e1) -
CREATE (e3) -

CREATE( 1) -
CREATE (d2) -

CREATE (d1) -
CREATE (d1) -
CREATE (d1) -
CREATE (d2) -

CREATE (e1) -
CREATE (e1) -
CREATE (e2) -
CREATE (e2) -
CREATE (e2) -
CREATE (e2) -

[
[

[:
[:

[:
[:
[:
[:

[:
[:
[:
[:
[:
[:

: WorksFor ] —> (d1)
: WorksFor ] —> (d2)
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Manager ] —> (e2)
Manager ] —> (e4)

LocatedIn ] => (loc1)
LocatedIn ] —> (loc3)
LocatedIn ] —> (loc4)
LocatedIn ] => (loc?2)

WorksOn, {Hours: ‘32.5'} ] => (p1)
WorksOn, {Hours: ‘7.5'} ] => (p2)
WorksOn, {Hours: ‘10.0'} ] => (p1)
WorksOn, {Hours: 10.0} ] => (p2)
WorksOn, {Hours: ‘10.0'} ] => (p3)
WorksOn, {Hours: 10.0} ] —> (p4)
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Finding nodes and relationships that match a pattern: MATCH <pattern>
Specifying aggregates and other query variables: WITH <specifications>
Specifying conditions on the data to be retrieved: WHERE <condition>
Specifying the data to be returned: RETURN <data>

Ordering the data to be returned: ORDER BY <data>

Limiting the number of returned data items: LIMIT <max number>

Creating nodes: CREATE <node, optional labels and properties>

Creating relationships: CREATE <relationship, relationship type and optional properties>
Deletion: DELETE <nodes or relationships>

Specifying property values and labels: SET <property values and labels>
Removing property values and labels: REMOVE <property values and labels>
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1. MATCH (d : DEPARTMENT {Dno: ‘5’}) — [ : LocatedIn] — (loc)
RETURN d.Dname , loc.Lname Cypher L5L°9-'.>9u*’){. )“ csil'“‘\';ﬁ'“s
2. MATCH (e: EMPLOYEE {Empid: ‘2'}) = [ w: WorksOn | — (p)
RETURN e.Ename , w.Hours, p.Pname
3. MATCH (e ) = [ w: WorksOn ] — (p: PROJECT {Pno: 2})
RETURN p.Pname, e.Ename , w.Hours
4. MATCH (e) - [ w: WorksOn ] — (p)
RETURN e.Ename , w.Hours, p.Pname
ORDER BY e.Ename
5. MATCH (e) = [ w: WorksOn ] — (p)
RETURN e.Ename , w.Hours, p.Pname
ORDER BY e.Ename
LIMIT 10
6. MATCH (e) = [ w: WorksOn | — (p)
WITH e, COUNT(p) AS numOfprojs
WHERE numOfprojs > 2
RETURN e.Ename , numOfprojs
ORDER BY numOfprojs
7. MATCH (e) — [ w: WorksOn ] — (p)
RETURN e, w, p
ORDER BY e.Ename
LIMIT 10
8. MATCH (e: EMPLOYEE {Empid: ‘2'})
SET e.Job = ‘Engineer’
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