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Overview

e\What is Enterprise and Internet of Things?

Embedded, phones, cloud, Lego ...
eConstrained devices”?

e Applications and their requirements

oJBoOss and loT

*Building on a Raspberry Pi or Android
*\Where next?
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30 years ago ...

16K was considered a lot of memory
*140K floppy disks were the standard

*10 mbps ethernet was decadent

8 bit 6502 processor was king for personal computing

*\Wireless was what people listened to when there was nothing on TV
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Today ...
*512Meg memory is standard on smart phones, 64Gig storage
e256Gig USB sticks are the norm
*100Gig ethernet at work and 30mbps to the home
*64 bit quad core processors in laptops, 1GHz ARM in iPhone

*\WiFi throughout many cities

Java. Cloud. Leadership.



The times have changed

e There are already more mobile devices than
computers

e There are 4x more processors on the planet than
people

*Most have TCP stacks

edsPIC33FJ12GP 16-bit microcontroller has as much
horsepower as a VAX (40MIPs), can handle 16+ sensors,
and is 1/8 the size of a penny

*30 million iPads by end of 2011

1 in 2 Americans predicated to had smart phones by the end
of 2011 compared to 1 in 10 in 2008
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The times have changed
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dsPIC33FJ12GP 16-bit microcontroller (2007)
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Java in 2000

oJ25E 1.3 and J2EE 1.2t0 1.3

*Typical laptop configuration

1 GHz Pentium lll with 512 Meg and 20 Gig disk
eSufficient to run full J2EE stack

el_imited mobile devices

HP Jornada 720, 206MHz StrongArm SA1110 32-bit
processor, 32 MB SDRAM, Windows CE

«ChaiVM JDK 1.2
eSufficient to run some components of J2EE
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Java in 2014

eJava SE 7 and Java EE ©6

*Typical laptop configuration

2.2 GHz Quad Core i7 with 16 Gig and 500 SSD

eSufficient to run full EE6 stack (on several different
OS concurrently)

eSmartphones

eGalaxy S5, Quad Core 2.5 GHz Krait 400, 2 Gig
RAM, 128 Gig Storage

eSufficient to run many components of EEG
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Raspberry Pi
Model @ @
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2010 versus 2000
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“Little’s law” (thanks to Parkinson)

*“\Work expands to use the power available”

eBasic word processors on first PCs
ePublisher-quality implementations now on laptops

eGames pushing the envelope from Pong through
Space Invaders to CoD

eDistributed systems
eGrids

Mobile devices contain more and more personal data
*\WVallets via NFC

eDisconnected operation is the normal situation
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Applications for loT

 [ypes of application increasing in complexity

*Online purchases
eDistributed peer-to-peer interactions

More requirements becoming a necessity
eSecurity and identity

High performance, low latency, reliable messaging
eDatabase updates with transactions
e\Workflows as inter-app interactions increase
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loT architecture
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Richard Hamming, 1968 Turing
speech

e Whereas Newton could say, "If | have seen a little
farther than others, it is because | have stood on
the shoulders of giants,” | am forced to say,
"Today we stand on each other's feet." Perhaps
the central problem we face in all of computer
science is how we are to get to the situation
where we build on top of the work of others rather
than redoing so much of it in a trivially different
way.
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Examples of JBoss and loT

eRaspberry Pi/embedded

Narayana, Switchyard, Infinispan, AS7/WildFly 8,
Arquillian, ActiveMQ

e[Fuse Fabric, Vert.x

Mobile
AS7
Narayana
i BPM 5
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A-MQ

N T Phasor =
1T - Measurement ] H Windfarm
1 | I unit windfod T Control
{
« A\ ——
J Substation r Network

| Automation Operating

—— J 1 o Center Ciidetation Y Microgrid
— > [— ¥ o - & DER

Manager

°
0

Rugged
p Wireless

Transmission
Compoany Operot

Jistributior
Company

Operations

Wireless
AMI

.

- -

Residential

Community

Distribution

Substauon

) rednat ¢ JBoss

o
® @ oy rec kit

Java. Cloud. Leadership.



FAA Next Generation (Fuse & A-MQ)
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ActiveMQ In Space!
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Apollo and High Energy Physics

LHC: The Large Hadron Collider

The protons have not yet been accelerated to their full energy.

You need to supply more energy by raising the accelerator handle...

SPS now at 306.0 GeV¥ (68)%...

Lift handle to accelerate the stream
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Examples on the P

eRaspberry Pi Model B

\Wheezy, JDK 1.7
512 Meg, 8Gig SD card
ehttp://www.pcmag.com/article2/0,2817,2388408.00.asp
Modify swap
e/etc/dphys-swapfile
/etc/init.d/dphys-swapfile stop
o/etc/init.d/dphys-swapfile start

eGo with 256 Meg initially. And a FAST SD card!
Maven 3
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Fuse Fabric on a Pi after 6 hours

[ERROR] Failed to execute goal
org.apache.maven.plugins:maven-surefire-plugin:
2.12:test (default-test) on project archetype-
builder: Error while executing forked tests.;
nested exception is java.io.lOException: Cannot
run program "/bin/sh" (in directory "/home/pi/
fusesource/fuse/tooling/archetype-builder"):
java.io.lOException: error=12, Cannot allocate
memory -> [Help 1]

O. ggdhat
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Increase swap to 1024 Meg!

Tasks: 62 total, 1 running, 61 sleeping, 8 stopped, B zombie

Cpuis): 98.7 us, 1.8sy, B8.8ni, 6.8 id, 8.8 wa, 8.8 hi, 8.3 si, 8.8 st
KiB Mem: 188112 total, 175792 used, 12328 free, 271484 buffers

KiB Swap: 162396 total, 8 used, 1682396 free, 72252 cached

PID USER PR NI VIRT RES SHR 5 HCPU 3MEM TIME+ COMMAND

19338 pi 28 B8 215m 51m 5824 S 97.6 27.9 3:82.63 java
1959 pi 28 B 4664 1416 148 R 1.3 6.8 0:00.41 top
1661 pi 28 B 9368 1524 998 S @A.6 8.5 0:00.44 sshd
1858 root 28 B8 1728 512 436 S 8.3 8.3 8:01.46 ifplugd
16864 root 28 B8 1728 4835 4125 8.3 8.3 80:01.86 ifplugd
1 root 28 B 21286 784 684 S B.8 8.4 0:81.831 init
2 root 28 @ a a 8BS 8.8 8.8 0:00.00 kthreadd
3 root 28 @ a a 8BS 6.8 8.8 0:080.80 ksoftirqd/@
5 root 28 @ a a 8BS 8.8 8.8 0:080.23 kworker/u:8
6 root -2 a a a 8BS 8.8 8.8 08:80.92 rcu_kthread
7 root a -z2a a a 8BS 8.8 8.8 0:80.88 khelper
8 root 28 @ a a 8BS 8.8 8.8 08:80.01 kdevtmpfs
9 root a -z2a a a 8BS 8.8 8.8 0:80.80 netns
18 root 28 @ a a 8S 8.8 8.8 08:80.81 sync_supers
11 root 28 @ a a 8BS 6.8 8.8 09:80.00 bdi-default
12 root a -z2a a a 8BS 8.8 8.8 0:80.80 kblockd
13 root 284 @ A A AS B8.0 8.8 9:80.27 khub Eop - 19:44:62 up 1 day, 7:43, 2 users, load average: 5.15, 3.78, 2.79
14 root a -2a a a @S ©8.8 9.8 0:00.00 rpcii Tasks: 63 total, 2 running, 61 sleeping, B stopped, B zombie
16 root 28 @ @ 8 85 0.0 0.8 0:00.80 khun(¥Cpu(s): B.4us, 9.1sy, 8.8ni, 0.8 id, 8.3 wa, B.8 hi, 2.3 si, 0.8 st
1; ;ggt gg g g g g g gg gg ggggg ';zﬁg: KiB Mem: 186112 total, 178268 used, 9844 free, 44 buffers
19 root B _2 5 5 58S 5.0 0.9 B:BB.BBrﬁSitKIB Swap: 1848572 total, 162232 used, 886348 free, 3884 cached

PID USER VYIRT RES SHR S5 % AMEM TIME+ COMMAND

33 root 28 8 8 3 BR 4.2 8.8 29:42.98 mmcqd/86
17 root 28 8 a a aDb 3.8 8.8 15:26.36 kswapdd
8529 pi 28 B 289m 3384 248 S 3.3 1.8 8:89.95 java
8537 pi 28 B 4664 528 168 R 2.1 6.3 6:00.93 top
7852 pi 28 B 9368 128 s 8.9 8.1 8:81.34 sshd
2838 pi 28 B8 749m 137m 136 S 8.7 74.7 65:458.72 java
18538 root 28 B8 1728 164 124 S 8.3 8.1 2:47.33 ifplugd
1518 ntp 28 B 5332 168 88 S 8.3 8.1 1:18.27 ntpd
6 root -2 8 a a s 8.2 8.8 8:44.42 rcu_kthread
1865 root 28 8 a a 8BS B8.2 8.8 08:45.98 RTKTHREAD
2476 root 28 @ a a BasS 8.2 8.8 98:81.45 kworker/0:8
1 root 28 B8 2128 24 435 8.8 8.8 8:13.31 init



' Fusefabric: @oots> contairer-connect brokerl
Cornecting to host 192,168.0,28 on port 8162
[ Cornected

Fuse Fobric Containesr (7.0,1.fuse.084)

Type 'help” to get started
ond “help [ced]’ for help on @ specific commend,
Hit “<ctri-a" or ‘osgii:shutdown ' to shutdown this Fuse Fatric Contalner.

Create o nev Fabric vio ‘fabricicrecte’
or Join an existing fobric vie ‘febric:join [someliris]”

Fusel cbric: @ookeris cctiveag:list
BrokerNose « bLrokeri

FuseFabric::oror@oot= container-create-child --profile example-camel root camell
The following containers have been created successfully:

came |1

FusefFabric::oror@oot= container-list
[id] [version] [alive] [profiles] [provision status]
root* 1.8 true fabric, fabric-ensemble-0088-1 success

brokerl 1.8 true mag SuUCCess

came |1 1.8 false example-camel
FusefFabric:: orof@oot= container-list
[1d] [version] [alive] [profiles] [provision status]
root¥ 1.8 true fabric, fabric-ensemble-8008-1 success

brokerl 1.8 true mag SUCCess

came |1 1.8 false example-camel

FusefFabric: oror@oot>= container-list

[1d] [version] [alive] [profiles] [provision status]
root* 1.8 true fabric, fabric-ensemble-B080-1 success
brokerl 1.8 true mag sSuccess

came L1 1.8 false example-camel



Vert.x on a Pi

pi€raspberrypi ~/examples/vertx $ vertx version
vert.x-1.3.8.final

pi€raspberrypi ~/examples/vertx $ l

& C' [} 192.168.0.28:8080

#» Getting Started [ Imported From Fire:

Hello World!

o
e* >
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MongoDB?

eAfter 10 hours of building ...

"""""""""""""""""""""""""""""""""""""""
""""""""""""""""""""""""""""""""""""""""""""
"""""""""""""""""""""""""""""""""""""
""""""""""""

"""""""""""""""""""""""""""""""""""""""""""""""""

"""""""""""""""""""""
""""""""""""""""
"""""""""""""""""""""""""""""""
"""""""""""""""""
"""""""""""""

"""""""""""

""""

""""
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A little magic, fingers crossed and 12
hours later ...

warning: 32-bit servers don't have journaling enabled by default. Please use --journal if you want durability.

[initandlisten] MongoDB starting : pid=2139 port=27017 dbpath=/data/db/ 32-bit host=raspberrypi
[initandlisten]

[initandlisten] ** NOTE: This is a development version {2.1.1) of MongoDB.

[initandlisten] ** Mot recommended for production.

[initandlisten]

[initandlisten] *¥* NOTE: when using MongoDB 32 bit, you are limited to about 2 gigabytes of data
[initandlisten] ** see http://blog.mongodb.org/post /137788967 /32-bit-limitations
[initandlisten] ** with --journal, the limit is lower

[initandlisten]

[initandlisten] db version v2.1.1, pdfile version 4.5

[initandlisten] git version: f457ff42ec37f2662d1a5f fA6b4d960361414c94

[initandlisten] build info: Linux raspberrypi 3.1.9+ #272 PREEMPT Tue Aug 7 22:51:44 BST 2012 armvel BOOST_LIB_VERSION=1_49
[initandlisten] options: {}

ehttps://github.com/nmcl/mongo4pi

Q ggdhat
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Order total:
$0.00

Username

Welcome to vToons

| hope you will enjoy our fantastic selection of music

Shop Cart

Please choose from our wonderful selection of songs:

Genre

Scrumpy and Westem
Hip Hop

Easy Listening

Bird rolated songs

Artist

The Wurzels

Vanilla ice

Ena Baga

The Twoets

Album

| Am A Cider Drinker
lce ice Baby

The Happy Hammond

The Birdy Song

Add to Cart
Add to Cart
Add to Cart

Add to Cart
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Examples on Android (transactions)

ehttps://svn.iboss.org/repos/labs/labs/|[bosstm/
workspace/mlittle/android/

ehttps://svn.|boss.org/repos/labs/labs/jbosstm/
workspace/mlittle/TxAndroid/

Q g?dhat
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https://svn.jboss.org/repos/labs/labs/jbosstm/workspace/mlittle/android/
https://svn.jboss.org/repos/labs/labs/jbosstm/workspace/mlittle/TxAndroid/

Emulator example ...

V&S-TxAndroid [labs/jbosstm/workspace/mlittle /TxAndroid) I
> 5 src |

» ) JRE System Library [JavaSE-1.6] i
=y assets |
e |

> % lib |

P (cres |

4 AndroidManifest.xml 38107 5/27/12 10:17 PM mark.|
5 proguard.cfg 38107 5/27/12 10:17 PM mark.little@jbq
[ project.properties 38107 5/27/12 10:17 PM mark.littl¢

Target: | Android 2.3.3 - APl Level 10 3
CPU/ABI: ARM (armeabi) .
SD Card:
® size: 512 | MiB 3
() File: { Browse... )
Snapshot:
: ") Enabled
Skin: '
@ Built-in: | WVGA800 B
() Resolution: X
Hardware: e e T
Abstracted LCD density 240
Max VM application hea... 24 Delete
Device ram size 256
] Override the existing AVD with the same name
( cancel ) (- EdivAvD )




What's in the manifest?

<man1Fest xmlns: andr01d-"http //schemas android.com/apk/res/android"
package="com.example.helloandroid”
android:versionCode-"1"
android:versionName-="1.0">

<application android:icon="@drawable/i1con" android:label="@string/app_name">
<activity android:name=".HelloAndroid"
android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>
</application>

<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" />
<uses-permission android:name="android.permission.INTERNET"></uses-permission>
</manifest>]

.
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The code

...........

/** Called when the activity is first created. */
@0verride

super.onCreate(savedInstanceState);
TextView tv = new Ig;jVigy(this);l

AtomicObject foo = new AtomicObject();
A.begin();
foo.set(2);
A.commit();
tv.setText("Hello, TxAndroid created "+A.toString()+" and got "+foo.get());

setContentView(tv);

o JBosS

@
® @ oy rec kit
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Results

[2012-05-29 ©9:59:05 - TxAndroid] Uploading TxAndroid.apk onto device 'emulator-5554'

[2012-05-29 99:59:05 - TxAndroid] Installing TxAndroid.apk...

[2012-05-29 99:59:09 - TxAndroid] Success!

[2012-05-29 29:59:09 - TxAndroid] Starting activity com.example.helloandroid.HelloAndroid on device emulator-5554

[2012-05-29 ©9:59:10 - TxAndroid] ActivityManager: Starting: Intent { actwandroid.intent.action.MAIN cat~[android.intent.category.LAUNCHER] cmp=com.example.helloandroid/.HelloAndroid }

N0 5554 1xandroid

e ® 10:00
Hello, Android

Hello, TxAndroid created BasicAction
) 001:-1:4 if:3 status: ActionStatus.

OO0 0

o Loy ™
=2V

P P PP P P P P
o w [ J J [y Juf1 o [o-
il {o [ Jo Juy D] {2
%2 {x Jc v Is v ju . e
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Code changes

eFor Raspberry Pi?

e|t's standard Java
*No code changes

eJust add a little more patience
eFor Android?

No StAX by default

eClassloading is *very™* different
*No loading of byte code at runtime

eRemember to use —core-library to get javax

4 JBoss
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[INFO] warning: Ignoring InnerClasses attribute for an anonymous inner class

[INFO] (javassist.ClassPool$1) that doesn't come with an

[INFO] associated EnclosingMethod attribute. This class was probably produced by a
[INFO] compiler that did not target the modern .class file format. The recommended
[INFO] solution is to recompile the class from source, using an up-to-date compiler
[INFO] and without specifying any "-target" type options. The consequence of ignoring
[INFO] this warning is that reflective operations on this class will incorrectly

[INFO] indicate that it is *not* an inner class.

The jar which caused the immediate problems were:

Package Release Version Java Version
org.dom4j 1.6.1 1.4.2 02
antlr 2.7.7 1.4.2 09
javassist 3.6.0 1.2

.
.. y Reed Hat
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Conclusions

e Typical loT applications need some capabilities
normally associated with enterprises

*Next generation loT applications will need more
Trillions of sensors
Billions of phones

*Cloud needs intelligent participants

eData on the inside vs data on the outside
eDalvik can be a PITA for Java developers

eJava but not as we know it

. . by e Hal
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