"*
tifier

VALEO: programs rob

by Younés H,

}/ognqs.hafr/ @alep

-

i I. 13 .
b N ¥, 0 2 -~
. -, : Gl .
s : ¥
§ i v
Lt .{.:* =
g f i


www.princexml.com
Prince - Non-commercial License
This document was created with Prince, a great way of getting web content onto paper.


FiveNinesAvailahility

e L Fault‘li'a;ig;?ﬁee
oTP FaultTolerance piswibutea

SoftRealTime

ServerSide MESES“ﬁgg_EP aﬁgﬁgi-ﬁmg FaultTolerance

Serveride ElsctronicMarketplace

WCORC%RCY bl s W e Distributed
Softeal Tine il AN
e Distributed Sealable

MessageP 3:S“S_£ng Processes ¥ Scelsble
Fivi*,NiP}"iAmvailabiﬁtyFaultTolerance Scalablé
h::_T mcgmgses @ Distributed @ SoftRealTime Pistributed @ W 5% ow @ Eﬁﬁé

Distributed LA e inesAvatlability s,

ide? rullisn SeFverSidé CONCUTTECINCY parallelisoi
alk to the outside: __0TB§E1’€Et"ﬁ‘)““fucMarke){“placeOTJ

“ FiveNinesAvailability SoftRealTime " FiveNinesAvailability nciil™

S FanlfTulerance == gealahle L Parallelism i~ - @ FivelNinesAvails
e - darallelis
‘ElcatroaleMaricipleo: Tandsi=

] S tem  SoftRealTime

ServerSide = og = g ServerS
we  PDistributed:=
0TP

Sealihle
Processes

S PDistribrted
Processes
Concurrency
g

Processes

FreeNinselvetlahiitty

MezmapPezzing

Erlang

MiszsazePassing
Fr—
FavaNimsahvutlabiliy

Parallelism
MessagePassing



Who Am | ?

Aleph Archives’' CTO & Founder

love coding

hate complexity

love un-optimizing programs
hate cooking

love data structures



oops error




Outline

Erlang: patterns to talk to the outside
Mashup everywhere: open_port

The (Jackson) 5 use cases

Transition to valeo

|s it really useful ?



LOOK WHAT I'VE
INVENTED!




Should You?




Unless You Plan on Learning
More About Wheels




VALEO is an Erlang that allows you monitor and control

VALEQ ?

external programs on Windows and UNIX-like operating systems [..]



w Erlang controls a Command

ERLANG s
s . i .,
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= Control Pattern (skeleton)

(skel _ctrl).
- (export_all).
start()

Port open_port({spawn, "external command/script"},
[exit status]),

1
2
3
4
5
6
7/
8
9

{Port, {exit_status, _}} —
start();

Msg —>
throw(Msg)




El. Clamav Antivirus
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Erlang Clamd Server

03/31/14 09:32:33 clamav.erl
(clamav).

— (export_all).

start()

Port = open_port({spawn, "/sbin/clamd &>/dev/null"},
[exit status]),

1
2
3
4
5
6
7/
8
9

{Port, {exit_status, _}} —>
ok = timer:sleep(3000),
start();

Msg —>
throw(Msg)




From Eicar to Stuxnet

C:\
1

erl —pa ebin —-pa deps ebin
ok = application:start(clamd).

2> {ok, _} = clamd:ping().

3> {ok, virus, _}
clamd:stream(clamd: file_wrapper("MRxNet.exe")).

4> clamd:transaction( (Worker) —>
clamd:start_stream(Worker),
clamd: chunk_stream(Worker, "X50!P%@AP[4\\PZX54(P~)7CC)7}"),
clamd: chunk stream(Worker. "$FTCAR-STANDARD-ANTIVIRUS-TEST-FTI E!
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? Erlang talks to a Program
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= Communication Pattern (skeleton)

- (skel).
- (export all). module
start()
open_port({spawn, "external command/script"},
[{packet,4}, binary, exit status]).

object run ( input ) {
module.run( input )
}

run(Port, Input)
true port_command(Port, Input),

WO~k wh =
Voo wheEe

(1) {

{Port, {data, Reply}} -> bytes read(0, 4)

Reply; sz unpack( 'network byte-order', bytes)
Err ->

throw(Err)
input read(0, sz)

reply run(input);

write(1l, pack('network byte-order', len(reply)))
write(l, reply)

erlang side external program side




18

Communication Pattern (erlang skeleton)

—~ (skel).
- (export_all).

start()

open_port({spawn, "external command/script"},
[{packet, 4}, binary, exit_status]).

run(Port, Input)
true = port_command(Port, Input),

{Port, {data, Reply}} —>
Reply;

o
throw(Err)




Communication Pattern (program skeleton)

modu le

object run ( input ) {
module.run( input )

1
2
3
4
5
6
7/
8
9




E2. Markdown Format

20

## Sweet Screenshot Markdown

*Markdown Here" is a Google Chrome, Firefox, and Thunderbird extension that le

* Markdown is “*cool*. Put “code inline. ~ Undo
* Link to stuff, like [this project](https:figitht
* Ordered, you say? *"And** a sub-list? Cut
1. Done.
2. And done. Copy
Paste
Actual review guote: Paste and Match Style
Delete

> Does exactly what | need it to do. Markd spelling and Grammar , lingin

### Syntax highlighting: super rad Writing Direction »

Select All

Inspect Element

Some JavaScript:

"javascript
alert(Hello Markdown');

How about an unusual example - a diff:

- giff
diff —git afsrc/ocommon/markdown-here.js b/src/common/markdown-here.js
index 24dcb97..20c36a1 100644

— afsre/commen/markdown-here.js

+++ bisre/common/markdown-here.js

@@ -201,12 +179,14 @@ function makeStylesExplicitiwrapperElem, css) {
- applyStyleToElement{rule. style, selectorMatches]j]);

+  styleAtlr = selectorMatehes[j].getAttribute('style’) ||

+  styleAftr += rule.style.cssText;

+ selectorMatches[j] setAttribute('style’, styleAttr);

Sweet Screenshot Markdown

Markdown Here is a Google Chrome, Firefox, and Thunderbird extension that lets you write
+ Markdown is cool. Put code inline .
« Link to stuff, like this project.
+ Ordered, you say? And a sub-list?
1. Done.
2. And done.
Actual review quote:

Does exacily what | need it to do. Markdown support in email without getting in the way.

Syntax highlighting: super rad

Some JavaScript]
alart(’'Helle Markdown');
How about an unusual example -- a diff:

diff =-git a/src/common/markdown-here.{s b/src/common/markdown-here.is
index 24dcb7..20c36al 100644

B@ =201,12 +179,14 @@ function makeStylesExplicit(wrapperElem, cas) {
- applyStyleToElement(rule.style, selectorMatches[j]):

+ stylehttsr = selectorMatches[j].getAttribute( style’) I **3

(2004)
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Erlang Markdown

03/31/14 09:59:21 md.erl

- (md).
— (export_all).

start()
open_port({spawn, "perl ./md.pl"},
[{packet, 4}, binary, exit_status]).

run(Port, Markdown)
true port_command(Port, Markdown),

{Port, {data, Reply}} —>
io:format("~s~n", [Replyl);
Err —>
throw(Err)

1
2
3
4
5
6
7/
8
9
10
11
12
13
14
15




Perl Markdown Parser

04/02/14 08:33:08 md.pl

Text::Markdown::Discount;

sub run {
Text::Markdown::Discount::markdown( $_[0] );
}

1
2
3
4
5
6
7/
8
9

$stdout = (STDOUT) ;
$| = 1;
($stdout);

(eof (STDIN)) {
($szBytes, $len, $data, $reply);




~130,000 Perl Modules

(march 2014)

Comprehensive Perl Archive Network

131,290 OPEN SOURCE PERL MODULES READY TO DOWNLOAD AND USE

Home Modules Ports Perl Source

Welcome to CPAN Recent Uploads Getting Started

The Comprehensive Perl Archive Network
(CPAN) currently has 1 (  in
29,241 distributions, written by 11,336 authors,
mirr on 260 servers.

The archive has been online since October 1995
and is constantly growing.

Search CPAN via




E3. Optical Character Recognition
; 2012

possible to cheer him up, I think that T under-

" stand his trouble pretty well. T do not believe
that eny man in this country realizea more fully
than T do the great service that he has rendered
American agriculture and especially American hor=-
ticulture. T regard his introduction of Pyrus
ussuriensis as worth many millions to our future
pear industry.

Mr. Fairchild answered Mr. Meyer's letter of May 22 on June

29, 1917:

We are all much grieved to hear that you have
had & nervous breakdown. We can none of us be-
lieve but that with your unusual physique you will
Tally from your nervousness and get back on your
feet in a short time, providing you can shake off
your worries with regard to things to be done,
responsibilities that have come as a result of the
war, etc, Your letter reaches me just in time for
me to notify Mr, Reimer, and I have a hope that you
can get together with him and that you will find
the kind of companionship which you evidently need
more than anything else. T realize to some extent
what continued isclation among a people whose
language you do not understand means and the nerv-
ous strain which it throws upon you. I have just
made the acquaintance of two young men who have
spent over a year in Belgium and the devastated
regions of France, where they were continually
under guard, so to speak, and could make no move
without taking with them German officers., They
teld me that the strain became unbesrable, and
they show it in their fuces. One young fellow
has gone into the army. We had him out to our
place "In the Woods™ last Sunday, and he told us
that the tventy-four hours spent with ue were the
first quiet hours he had known for over & year and
& half.

Affairs here in Washington are tuning up rapid-
1y and it is marvelous to see the way in which our
industries are rgllying and arranging themselves
under small cormittees which keep in touch with
government activities and direct those activities
of their various cooperators and companies which
have a bearing on this whole great war problem.
The proposal to throw half a billien dollars inte
aviation has met with general approval, and it is
believed that in this way the war can be most

December 31, 1017,
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Erlang OCR

03/31/14 10:00:54 ocr.erl

- (ocr).
— (export_all).

start()
open_port({spawn, "python -u ./ocr.py"},
[{packet,4}, binary, exit_statusl]).

run(Port, ImgFile)
true = port_command(Port, ImgFile),

{Port, {data, Reply}} —>
io:format("~s~n", [Replyl);
Err —>
throw(Err)

1
2
3
4
5
6
7/
8
9
10
11
12
13
14
15




Python OCR Driver

03/31/14 10:04:42 ocr.py

0S
Sys
struct
Image

1
2
3
4
5
6
7/
8
9

pytesseract image_to_string

def run ( infile ):
image_to_string(Image.open(infile))

1:

s7Bvtes os.read(0. 4)



~40,000 Python Modules

(march 2014)

@ python

» Package Index

PyPI - the Python Package Index

The Python Package Index is a repository of software for the Python programming language. There are currently 41592 packages here.
To contact the PyP| admins, please use the Support or Bug reports links.
Package documentation is now at pythonhosted.org

Package documentation is hosted on its own domain, pythonhosted.org (it was at packages.python.org and that domain
will still work and automatically redirect to the new documentation home.)




E4. Search Engine - US Const.

(2006)


/Users/younes/Downloads/shower/./us_constitution/index.html

29

Erlang Search Engine

03/31/14 10:06:16 se.erl

(se).
(export_all).

(EXT, <<".txt">>).
(DATA, <<"us_constitution'>>).
(IDX, <<?DATA/binary, ".idx">>).

start()
open_port({spawn, "ruby ./se.rb"},
[{packet, 4}, binary, exit_status]).

1
2
3
4
5
6
7/
8
9

index(Port)
cmd(Port, {index, ?DATA, ?IDX, ?7EXT}).

search(Port, Query) is_binary(Query)
.. “



Ruby Search Engine Driver

04/02/14 08:40:58 se.rb

'rubygems'’

$LOAD_PATH 'L
'se_core.rb'

run( cmd )
SE.command (cmd)

1
2
3
4
5
6
7/
8
9

STDOUT.sync true

1




Core Search Engine

04/07/14 12:48:07 se core.rb

'rubygems'’
'fileutils'
'bert
'ferret'

Ferret
Ferret::Index

1
2
3
4
5
6
7/
8
9

SE

SE.command( cmd )
msg = BERT.decode(cmd)
msg.size 3 msg.size
msalo]l cearch




How Fast Is It?

Montezuma (lisp) vs Lucene (java) vs Ferret (c + ruby)

Indexing Performance on Reuters 21578

J
c
)
=
3
m
=
+
w
~—
v
m
(al

S Ferret 0.10.13

Montezuma o.11  Montezumao..2 FUEEnS 20

http:/,




~70,000 Ruby Modules

(march 2014)

R u byG ems.o rg allgems  signin  signup

your community gem host

£ Search gems..

2,858,145,311 downloads Welcome to your community RubyGem host.
of 72,805 gems cut since July 2009 Find your gems easier, publish them faster, and have fun doing it.

LEARN SHARE

Install RubyGems 2.2.2

gem build foo.gemspec

B em

RubyGems.org is the AU
Use the APl to int a
enhance our own changes.




E5. The Unbreakable Erlang VM

THE REBELIION BEGINS
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Erlang VM Robustifier

03/31/14 10:09:54 vm.erl

(vm).
(export_all).

- (CMD, "erl -sname foo -setcookie secret —-noshell").

start()
Port = open_port({spawn, 7?CMD}, [exit_status]),

1
2
3
4
5
6
7/
8
9

{Port, {exit_status, _}} —>
ok = timer:sleep(3000),
start()




Transition: open port -~ valeo

03/31/14 10:23:28 vm2.erl

— (vm2).

- ([
start/0,
valeo_init/1,
valeo_handle_info/2,
valeo_terminate/1

1),

OCoo~NOULE, WN -

- (valeo).

start()

12 ProgArgs [

13 {cmd_name, "erl"},

14 {cmd_params, ["-sname foo -setcookie secret -noshell"]},
15 {cmd_init_state, [1}

16 1
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Valeo in Action

ci\> erl
Erlang R16B03-1 (erts-5.10.4) [source] [64-bit] [smp:2:2] [async-threads
Eshell V5.10.4 (abort with ~G)

1> {ok, Port} = vm2:start().

2> valeo:proc_id(Port).
5056

3> valeo:stop(Port).



WinProc. Manager

Processus | Performance | Historique des applications | Démarrage | Utilisateurs  Détails | Services
Mom . PID Statut Mom d'util...  Pro..  Mémoire (... Description
= AdminService exe 1792 En cours d'exé.. Systéme 00 T8 Ko  AdminService Application
" |agent.exe 1836 En cours d'exé...  Systéme 00 3942 Ko Immunet Protect Agent
= | Ath_CoexAgent.exe 1236 En cours d'exé,..  Systéme 00 1128 Ko Atheros Coex Service Application
a BtTray.exe 4760 En cours d'exé... 00 7328 Ko BtTray
@ BtvStack.exe 4964 En cours d'exé... 00 4640 Ko Bxtension Core
= | CLMLSve_P2G8.exe 1156 En cours d'exé... 00 332 Ko CyberLink MediaLibray Service
B crd.exe 5812 En cours d'exé... 00 128 Ko Interpréteur de commandes Windows
B crd.exe 5464 En cours d'exé... 00 392 Ko Interpréteur de commandes Windows
BN conhost.exe 3743 En cours d'exé... 00 368 Ko Hote de la fenétre de la conscle
B conhost.exe 2040 En cours d'exé... 00 B84 Ko Hate de la fenétre de la console
= | csrss.exe 724 En cours d'exé,..  Systéme 00 804 Ko Processus d'exécution client-serveur
BT corss.exe 216 En cours d'exé..  Systéme 00 1508 Ke Processus d'exécution client-serveur
= | dilhost.exe N2 En cours d'exe...  SERVICEL.. 00 600 Ke  COM Surrogate
= | dilhost.exe 1116 En cours d'exé...  SERVICEL... 00 1368 Ko COM Surrogate

:"L",]erl.exe 3056 En cours d'exé... - 00 2 rl

3ToKo e

ectionnaire de fenétres du Bureau




cool ... but not yet se»






@ Getting Stronger: valeo + pg2

03/31/14 10:24:45 md2.erl
- (md2).

([
start/o0,
run/1,
valeo_init/1,
valeo_handle_info/2,
valeo_terminate/1

1.

1
2
3
4
5
6
7/
8
9

(valeo).

(GROUP, 'markdown').
(PICK_ONE, pg2:get_closest_pid(7?GROUP)).

ctart ()



& Getting Stronger: revisited

03/31/14 10:25:50 md3.erl
- (md3).

([
start/o0,
run/1,
valeo_init/1,
valeo_handle_info/2,
valeo_terminate/1

1.

1
2
3
4
5
6
7/
8
9

(valeo).

(GROUP, 'markdown').
(PICK_ONE, pg2:get_closest_pid(7?GROUP)).

ctart ()



Mashup Supervisor(s)

04/01/14 11:18:16 mashup.erl

(mashup) .

([
start/0,
stop/0

1).

1
2
3
4
5
6
7/
8
9

(RUN(N, SUP),
[{ok, _} = supervisor:start_child(SuP, I[1) ||
lists:seq(1, N), N 1]).

14 start()
ok = application:start(?MODULE),

16
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Mashup Application

8 00 APPMON: mashup on nonode@nohost
" File JI Options J I Help
| Info | [Send | |Trace | | Kill |

OCR VM (Clamd I Markdown! [Search]Engine]

mashup_sup|

o | I
mashup_ocr_sup ashup_vm_sup| hahup_clamav_sup| m
I I
[<0.67.0>| [<0.68.0>] [<0.69.0>] [<0.47.05] [<0.49.0>] [<0.60.0>] [<0.63.0>| [<0.64.0>| [<0.62.0>] [<0.65.0>] [<0.66.0>]

3 1 7 4 2]
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Comparison

open_port valeo
flexible v v
safe v v
exit X v
integration ~ v

don't forget that "valeo" extends "open_port" behind the scenes.



46

Small is Beautiful

-~ |s c_src/*.c
c_src/valeo.c

-~ cloc c_src/valeo.c src/valeo.erl
2 text file.
2 unique f1le.
0 files ignored.

http://cloc.sourceforge.net v 1.60

Language files blank comment

Erlang 1 185 359
C 1 87 109

SUM: 2 272 468



VALEO's Key Features

Reliable control of external programs under supervision
React to program’s events (ex. unexpected crashes)
Ensure program termination

No messages mess between processes

Simple behaviour "a 3" OTP

Production-ready

Cross-platform (32/64-bit): Windows, OSX, Linux *

47



webarchivingbucket.com/

valeo/mashup.zip


http://webarchivingbucket.com/valeo/mashup.zip
http://webarchivingbucket.com/valeo/mashup.zip

QUESTIONS?

¥ @y hafri

younes.hafri@aleph-archives.com




Find Executable Paths

valeo:exec_find("rsync", 7MODULE)
false —>
throw(no_rsync);

ExecPath —>

ExecPath




	VALEO: programs robustifier
	talk to the outside?
	Who Am I ?
	ARCHIVE MONITOR PLAYBACK
	Outline
	Don't Reinvent the Wheel!
	Should You?
	Unless You Plan on Learning More About Wheels
	VALEO ?
	☛ Erlang controls a Command
	☰ Control Pattern (skeleton)
	E1. Clamav Antivirus
	Erlang Clamd Server
	From Eicar to Stuxnet
	~280m Checks / Day / Host
	⛖ Erlang talks to a Program
	☰ Communication Pattern (skeleton)
	Communication Pattern (erlang skeleton)
	Communication Pattern (program skeleton)
	E2. Markdown Format
	Erlang Markdown
	Perl Markdown Parser
	~130,000 Perl Modules
	E3. Optical Character Recognition
	Erlang OCR
	Python OCR Driver
	~40,000 Python Modules
	E4. Search Engine - US Const.
	Erlang Search Engine
	Ruby Search Engine Driver
	Core Search Engine
	How Fast Is It?
	~70,000 Ruby Modules
	E5. The Unbreakable Erlang VM
	Erlang VM Robustifier
	Transition: open_port ⇝ valeo
	Valeo in Action
	WinProc. Manager
	cool ... but not yet sexy
	the more you havethe better
	☯ Getting Stronger: valeo + pg2
	♔ Getting Stronger: revisited
	Mashup Supervisor(s)
	Mashup Application
	Comparison
	Small is Beautiful
	VALEO's Key Features
	webarchivingbucket.com/valeo/mashup.zip
	QUESTIONS?
	Find Executable Paths

