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Early Period

circa 95
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Early Period (95, the “Lash It Together” era)

Perl, CGl, apache

| research ratings

Experimental Sna—— .
Manual processes B e o B oo e
Bespoke software

RDBMS, scripts
& static files

help feedback archive ESSE o o
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Mid Period
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Mid Period: 2000s (The “Vendor CMS era”)

Vignette / AOLserver
TCL, Apache, Oracle

Platform for online
publishing

Initially scales well with
acceleration in delivery
of features
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Mid Period: 2000s (The “Vendor CMS era”)

Surprise! Vendor’s CMS
doesn’t do what we want!

| , Guardian
Mish-mash in templates:

HTML, JavaScript, TCL, = B
SQL, PL-SQL “

No model in app tier, only
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Mid Period: 2000s (The “Vendor CMS era”)

SELECT
act.first_names,
act.last_name,
cas.id,
cas.template,
art.body

cactor act,

cas2_scribblings_vw cas,

carticle art,

(

SELECT
act.first_names,
act.last_name,
MAX(art.publication_date) AS pdate

cactor act,
Cas2_scribblings_vw cas,
carticle art

art.id = cas.scribbling_id
[IF {[info exists PUBLICATION]} {AND act.publication = [QUOTE_SQL S$PUBLICATION]}]
AND act.archive_date IS NULL
AND cas.context_type = [set contexttype]
AND cas.external_id = act.id
AND cas.widget _name = 'Article Widget'
[IF {$CONFIG_TYPE == "Live"} {AND cas.last_live_time IS NOT NULL}]
GROUP BY
act.tTirst_names,
act.last_name

) X

art.id = cas.scribbling_id

[IF {[info exists PUBLICATION]} {AND act.publication = [QUOTE_SQL $FUBLICATION]})
AND act.archive_date IS NULL

AND cas.context_type = [set contexttype]

AND cas.external_id = act.id

AND cas.widget name = 'Article Widget'

[IF {$CONFIG_TYPE == "Live"} {AND cas.last_live_time IS NOT NULL}]
-= 1limit to rows with the max{pdate) selected by x.

AND NVL(act.first_names, '-') = NVL(x.fTirst_names, '-')

AND act.last_name = x.last_name

AND art.publication_date = x.pdate




Mid Period: 2000s (The “Vendor CMS era”)

{FORM METHOD="post" ACTION="[CURL /redirect]">

{TABLE WIDTH="[SHOW tablewidth]" BORDER="0" CELLFADDING="0" CELLSFACING="0">
<TR>

{TD WIDTH="[SHOW tablewidth]" BGCOLOR="[SHOW tablebgcolor]" HEIGHT="26">

{SELECT NAME="Ur1" onChange="goUrl(this)">
<OPTION VALUE=" " SELECTED> [
switch "$PUBLICATION" ¢
"Guardian" {set tp "Guardian columnists"}
"Observer" {set tp "Observer columnists"}
default {set tp "Columnists"}
h
it {$contexttype == 6348} {set tp "Diarists"}
it {$contexttype == 2065} {set tp "Critics"}
set tp]
<OFTION YALUE=" ">[INCLUDE LIBNAME "/1lib/lib_separator.vgn"]
[
set out {3}
# Iterate over the reduced list of articles, sorting by columnist name.
foreach name [lsort -command namesort [array names columns]] {
set row $columns{$name)
append out [subst {<option value="[CURL [FIELD template $row] [FIELD id $r
st_name $row]iin}]

s
[Jset out

]
</SELECT>

{NOSCRIFT><INFUT TYFE="submit" WALUE="Go"></NOSCRIFT>

</TD>
</TR>
</TABLE>
</FORM>
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Mid Period: 2000s (The “Vendor CMS era”)

After a few years, very _
difficult to extend Guardian

Database schema
becomes fixed due to

dependencies in
__ templates
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Mid Period: 2000s (The “Vendor CMS era”)
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Modern Period
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Signin Register A Textlarger - smaller AboutUs w S Webfeed Today's paper v  Zeitgeist =

Newspaper website of the year | 19 April 2010 | Last updated less than one minute ago _ ( guardian.co.uk :] Search|
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News Sport Comment Culture Business Money Life & style Travel Environment TV Blogs Video Community Jobs

Weather | London

m Election 2010 UK World US Media Education Society Science Technology Football Guardian Observer

Breaking news: Flights ban costing Tui Travel up to £6m a day

Naval ships sent to rescue guardian

volcano-stranded Britons _ _
Search all jobs _C_oJ
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Aircraft carrier and assault
ships deployed to boost
cross-Channel options
amid ash cloud flight ban

Upload your CV
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Get jobs by email

Join our career forums
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‘We need to bring people home'

British students stranded in Chinese 'paradise’

Call for research on climate link to geo-hazards

Ferries and Eurostar lay on extra capacity ,

Dan Snow fails in Dunkirk-style mission , | < Find your

Kenya's farmers losing $1.3m a day e K %  i-Departures | - Sle'nate
& Iceland volcanic ash sunsets i j y . : ] Vaereersemns | > - with the
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Online dating
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Live election blog: Latest

. . Join Guardian Soulmates
campaigning

Bruges - 3 nights

Andrew Sparrow covers all the general election news ’
and events in the second full week of the campaign for the price of 1

109 comments




Oracle
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Problems




Each release involves schema upgrade




Complexity still increasing:

300+ tables,
10,000 lines of hibernate XML config

1,000 domain objects mapped to database
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ORM not really masking complexity:

Database has strong influence on domain model: many

domain objects made more complex mapping joins in
RDBMS

Complex hibernate features used, interceptors, proxies
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Load becoming an issue

RDBMS difficult to scale

R2 - Database calls per second - Total

I\,
' |

Dec Jan Feb Mar Apr  May Jun  Jul Aug

From 2007/11/02 22:05:28 To 2008/11/18 11:31:52

.co.uk



Partial NoSQL

circa’09-10
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Introduce yet more caching to patch up load problems

Decouple applications from database by building APIs

Power APls using alternative, more scalable technologies
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Core

' Web servers '
' App server '
Solr/API

| Memcached (20Gb) '
Solr/API

o

' Sol ' st ie s
rdbms olr Solr/API DAoL Bt R,
N
' M/Q ' Solr/API
l CMS '

Solr/API
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Content API
Read API delivered using Apache Solr

Hosted in EC2
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Related content from Solr

May Jun Jul Aug Sep 0Oct Nov Dec Jan Feb ] Jun

Introduction of memcached
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We've solved our load problem (for now)




We now have 3 models!

RDBMS tables

Java
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response: {

status: "ok",

userTier:

"free",

total: 1155993,
startIndex: 991,
pageSize: 10,
currentPage: 100,
pages: 115600,
"newest”,

orderBy:
results:

{

[

id: "world/2010/apr/16/recycling-plutonium-insane-policy”,

sectionld: "world",

sectionName: "World news”,

webPublicationDate: "2010-04-16T00:00:00+01:00",

webTitle: "Letter: Recycling plutonium is an insane policy”,

webUrl: "http://www.quardian.co.uk/world/2010/apr/l6/recycling-plutonium-insane-policy”,
apiUrl: "http://content.gquardianapis.com/world/2010/apr/l16/recycling-plutonium-insane-policy"

id: "world/2010/apr/16/sahil-saeed-kidnap-ringleader-killed”,

sectionld: "world”,

sectionName: "World news”,

webPublicationDate: "2010-04-16T00:00:00+01:00",

webTitle: "Sahil Saeed kidnap 'ringleader' killed in police shoot-out”,

webUrl: "http://www.quardian.co.uk/world/2010/apr/l16/sahil-saeed-kidnap-ringleader-killed"”,
apiUrl: "http://content.quardianapis.com/world/2010/apr/l16/sahil-saeed-kidnap-ringleader-killed’




id: "world/2010/apr/l6/recycling-plutonium-insane-policy”,
sectionId: "world",
sectionName: "World news”,
webPublicationDate: "2010-04-16T00:00:00+01:00",
webTitle: "Letter: Recycling plutonium is an insane policy"”,
webUrl: "http://www.quardian.co.uk/world/2010/apr/l16/recycling-plutonium-insane-policy"”,
apiUrl: "http://content.gquardianapis.com/world/2010/apr/l16/recycling-plutonium-insane-policy”,
fields: {
headline: "Recycling plutonium is an insane policy”,
shortUrl: "http://qu.com/p/2gb%d”

b
tags: |

{

id: "world/nuclear-weapons”,

type: "keyword",

webTitle: "Nuclear weapons”,

webUrl: "http://www.quardian.co.uk/world/nuclear-weapons"”,
apiUrl: "http://content.gquardianapis.com/world/nuclear-weapons”,

sectionId: "world",
sectionName: "'World news’

id: "environment/nuclear-waste"”,

type: "keyword",

webTitle: "Nuclear waste”,

webUrl: "http://www.quardian.co.uk/environment/nuclear-waste”,
apiUrl: "http://content.quardianapis.com/environment/nuclear-waste”,
sectionld: "environment”,

sectionName: "Environment”

id: "environment/nuclearpower”,

type: "keyword",

webTitle: "Nuclear power"”,

webUrl: "http://www.quardian.co.uk/environment/nuclearpower"”,
apiUrl: "http://content.quardianapis.com/environment/nuclearpower”,
sectionld: "environment”,

sectionName: "Environment”




response:
status: "ok",
userTier: "partner”,
total: 1,
content: {
id: "world/picture/2010/apr/18/russia”,
sectionld: "world",
sectionName: "World news”,
webPublicationDate: "2010-04-18T00:00:00+01:00",
webTitle: "Eyewitness: De-icing a ship in Russia”,
webUrl: "http://www.quardian.co.uk/world/picture/2010/apr/18/russia”,
apiUrl: "http://content.gquardianapis.com/world/picture/2010/apr/18/russia”,
mediaAssets: |

{

type: “picture”,
rel: "big-picture”,
index: 1,
file: "http://static.gquim.co.uk/sys-
images/Guardian/Pix/pictures/2010/4/18/1271593143610/Workers-remove-ice-blocks-001.ipg",
fields: {
source: 'Reuters’”,
photographer: "Ilya Naymushin®,
credit: "Ilya Naymushin/Reuters”,
height: "768",
altText: "Workers remove ice blocks from under a vessel to release its propeller on the
Khatanga River, Russia”,
caption: "Workers remove ice blocks from under a vessel to release its propeller on the
Khatanga River in Russia”,
width: "1024"

type: “picture”,
rel: "body”,
index: 1,
file: "http://static.gquim.co.uk/sys-
images/Guardian/Pix/pictures/2010/4/18/1271593145807 /Workers-remove-ice-blocks-003.ipg",
fields: {
source: 'Reuters’”,
photographer: "Ilya Naymushin®,
height: "560",
altText: "Workers remove ice blocks from under a vessel to release its propeller on the
Khatanga River, Russia”,
caption: "Workers remove ice blocks from under a vessel to release its propeller on the
Khatanga River in Russia”,
width: "780"




JSON API is very simple

Multiple domain concepts expressed in single document

an be designed in forwardly extensible way
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Full NoSQL
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The first project: ldentity

Current login/registration system still in TCL/PL-SQL

3M+ users in relational database

Very complex schema + PL-SQL

L P & . ¥
-l = - e . A 5,08 4 sont o ,1. S 1 ¥ A
. 4 ~ T 33 : h 4 ol .

- OO K



Database selection

Simple keystore. Too simple?

| Huge scalabili
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{nome: “mongo”, type: “"db"}
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MongoDB

Document oriented database
Stores parsed |SON documents

Can express complex queries
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MongoDB concepts

Table Collection
JSON Document




Flexible Schema

id: "tone/obituaries”,

type: "tone",

webTitle: "Obituaries”,

webUrl: "http://www.guardian.co.uk/tone/obituaries”,
apilrl: "http://content.guardianapis.com/tone/obituaries”




Flexible Schema

id: "tone/obituaries”,

type: "tone",

webTitle: "Obituaries”,

webUrl: "http://www.guardian.co.uk/tone/obituaries”,
apiUrl: "http://content.guardianapis.com/tone/obituaries™

id: "music/madonna”,

type: "keyword",

webTitle: "Madonna”,

webUrl: "http://www.guardian.co.uk/music/madonna”,
apiUrl: "http://content.guardianapis.com/music/madonna”,
sectionld: "music"”,

sectionName: "Music”




Flexible Schema




Flexible Schema

db.tags.find({id: "tone/obituaries"})




Flexible Schema

db.tags.find({id: "tone/obituaries"})

db.tags.find({"section": {$exists: true}})

db.tags.find({"webTitle": /AObit*/i})




Modifying the schema

id: "music/madonna”,

type: "keyword",

webTitle: "Madonna”,

webUrl: "http://www.guardian.co.uk/music/madonna”,
apiUrl: "http://content.guardianapis.com/music/madonna”, =
sectionld: "music”,

sectionName: "Music"




Modifying the schema

db.tags.update(
{"id": "/music/madonna"},
{"$push": "references"
{
"type": "musicbrainz",
"1d": "musicbrainz/79239441-bfd5-4981-a70c-55c3f15c1287" |




Modifying the schema

id: "music/madonna”,
type: "keyword",
webTitle: "Madonna”,
webUrl: "http://www.guardian.co.uk/music/madonna”,
apiUrl: "http://content.guardianapis.com/music/madonna”,
sectionld: "music",
sectionName: "Music”,
references: [
{
type: "musicbrainz”,
id: "musicbrainz/79239441-bfd5-4981-a70c-55¢c3f15¢c1287"
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Schema upgrades

Schema can be upgraded simply by upgrading the
application version

l -
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- Application must deal with differing document versions




Schema upgrades

This can be mitigated by:

Adding a “version” key to each document

Updating the version each time the application modifies a
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Mongodb architecture




Mongodb architecture

master replicas

s mongod

mongod

Replica set

mongod

Can choose to read &
write from master for full
consistency

Can choose to run reads
on slaves to scale reads

.co.uk
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Mongodb architecture

Aggregator
consistent

(master)
-
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Mongodb durability

Relies (pre 1.8) on replication for durability
| .8 features optional journaling & redo logs

Database users need to be cluster aware,
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Old Ildenity system

Hundreds of tables & stored procedures

New Identity model
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Fields

Dates

Statuses
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"user": {
"primaryEmailAddress” : "kenneth.1im-1299682798333anon@forwardmail .gutest.gnl”,
ﬂid. : “44257?0. ’

"publicFields": {
"username”; "15b86c59a2"
},

"privateFields": {
"postcode”: "N11GU",
"country":"United Kingdom",
"status":"waiting_initial_email_validation”,
"legacyPackages” : "CRE ,RCO, GEXT",
"legacyProducts” : "GEX,CRE,RCO",
"registrationlp”:"192.168.15.15"

| B

"lists":[

{

"listId":"/system/policies/basicCommunity”,
"joinedOn":"2011-03-09T15:00:092"

}
1,

"statusFields":{
"gnmMarketing” :true,
"thirdPartyMarketing” :true,
"userEmailValidated":false

1,

"dates": {
"accountCreatedDate" :"2011-03-09T14:59:562",
"lastActivityDate":"2011-03-09T15:00:09Z"




Very simple domain objects

case class ListItem(id: String,
joined: Option[DateTime] = None)

case class User(primaryEmailAddress: String,
id: String,
publicFields: Map([String, String],
privateFields: Map[String, Stringl],
lists: List[ListItem],
statusFields: Map([String, Boolean],
dates: Map[String, DateTime])
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Very simple domain objects

case class ListItem(id: String,
joined: Option[DateTime] = None)

case class User(primaryEmailAddress: String,
id: String,
publicFields: Map([String, String],
privateFields: Map[String, Stringl],
lists: List[ListItem],
statusFields: Map([String, Boolean],
dates: Map[String, DateTime])
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Very simple domain objects

case class ListItem(id: String,
joined: Option[DateTime] = None)

case class User(primaryEmailAddress: String,
id: String,
publicFields: Map([String, String],
privateFields: Map[String, Stringl],
lists: List[ListItem],
statusFields: Map([String, Boolean],
dates: Map[String, DateTime])
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Build API that can support both backends
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Build API that can support both backends
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Migrate using APl & decommision
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Add new stuff!




MongoDB

Simple, flexible schema with similar query & indexing to
RDBMS
Great at small or large scale
Easy for developers to get going

Commercial support available (10Gen)
- One day may power aII of guardlan co. uk o
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Shameless plug

We're hiring:



http://www.careersatgnl.co.uk
http://www.careersatgnl.co.uk

