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talk to the outside?



Who Am I ?
Aleph Archives' CTO & Founder

• love coding

• hate complexity

• love un-optimizing programs

• hate cooking

• love data structures
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ARCHIVE
MONITOR
PLAYBACK



Outline
1. Erlang: patterns to talk to the outside

2. Mashup everywhere: open_port

3. The (Jackson) 5 use cases

4. Transition to valeo

5. Is it really useful ?
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Don't Reinvent the Wheel!



Should You?



Unless You Plan on Learning
More About Wheels



VALEO ?

VALEO is an Erlang behaviour that allows you monitor and control

external programs on Windows and UNIX-like operating systems [..]“
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☛☛ Erlang controls a Command



☰☰ Control Pattern (skeleton)

1 -module(skel_ctrl).
2
3 -compile(export_all).
4
5 start() ->
6 %% magic files: erts/emulator/beam/{erl_bif_port,io}.c
7 Port = open_port({spawn, "external command/script"},
8 [exit_status]),
9 receive

10 {Port, {exit_status, _}} ->
11 start(); %% always restart me dude
12 Msg ->
13 throw(Msg)
14 end.
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E1. Clamav Antivirus

(2010)
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Erlang Clamd Server

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

1 -module(clamav).
2
3 -compile(export_all).
4
5 start() ->
6 Port = open_port({spawn, "/sbin/clamd &>/dev/null"},
7 [exit_status]),
8 receive
9 {Port, {exit_status, _}} ->

10 ok = timer:sleep(3000),
11 start(); %% always restart
12 Msg ->
13 throw(Msg)
14 end.
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From Eicar to Stuxnet

%% Project "Erlang-Clamd":
%% https://github.com/athoune/Erlang-Clamd

C:\> erl -pa ebin -pa deps/*/ebin
1> ok = application:start(clamd).

%% ensure "Clamd" server is up & running
2> {ok, _} = clamd:ping().

%% check Stuxnet from file
3> {ok, virus, _} =

clamd:stream(clamd:file_wrapper("MRxNet.exe")).

%% check EICAR from string (stream interface)
4> clamd:transaction(fun(Worker) ->

clamd:start_stream(Worker),
clamd:chunk_stream(Worker, "X5O!P%@AP[4\\PZX54(P^)7CC)7}"),
clamd:chunk_stream(Worker, "$EICAR-STANDARD-ANTIVIRUS-TEST-FILE!$H+H*"),
{ok, virus, "Eicar-Test-Signature"} = clamd:end_stream(Worker)

end).
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~280m Checks / Day / Host
(Web Archiving)



? Erlang talks to a Program



☰☰ Communication Pattern (skeleton)
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Communication Pattern (erlang skeleton)

1 -module(skel).
2 -compile(export_all).
3
4 start() ->
5 open_port({spawn, "external command/script"},
6 [{packet, 4}, binary, exit_status]).
7
8 run(Port, Input) ->
9 true = port_command(Port, Input),

10 receive
11 {Port, {data, Reply}} ->
12 Reply;
13 Err ->
14 throw(Err)
15 end.
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Communication Pattern (program skeleton)

1 ## load dependencies
2 import module
3 ...
4
5 object run ( input ) {
6 return module.run( input )
7 }
8
9

10 ## ____________________________________
11 ## | | | | | ... |
12 ## |___|___|___|___|____________________|
13 ## ^ 0 1 2 3 ^ 'sz' bytes ^
14 ## |_____ sz ______|_______ input ______|
15 ## network order
16
17 while( 1 ) {
18 ## read 4-bytes length header in network byte-order
19 bytes = read('STDIN', 4);
20 sz = unpack('network byte-order', bytes);
21
22 ## read the data payload
23 input = read('STDIN', sz);
24
25 ## process the data
26 reply = run(input);
27
28 ## encode the reply before sending it back
29 write('STDOUT', pack('network byte-order', len(reply)));
30 write('STDOUT', reply); ## non-blocking write calls !!!
31 }
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E2. Markdown Format

(2004)
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Erlang Markdown

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

1 -module(md).
2 -compile(export_all).
3
4 start() ->
5 open_port({spawn, "perl ./md.pl"},
6 [{packet, 4}, binary, exit_status]).
7
8 run(Port, Markdown) ->
9 true = port_command(Port, Markdown),

10 receive
11 {Port, {data, Reply}} ->
12 io:format("~s~n", [Reply]);
13 Err ->
14 throw(Err)
15 end.
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Perl Markdown Parser

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

1 #!/usr/bin/env perl -w
2
3 use Text::Markdown::Discount;
4
5 sub run {
6 return Text::Markdown::Discount::markdown( $_[0] );
7 }
8
9 # do not buffer STDOUT (auto-flushing)

10 my $stdout = select (STDOUT);
11 $| = 1;
12 select ($stdout);
13
14 until(eof(STDIN)) {
15 my ($szBytes, $len, $data, $reply);
16
17 # 4 bytes length header (network byte-order)
18 read STDIN, $szBytes, 4;
19 $len = unpack("N", $szBytes);
20
21 # read the data
22 read STDIN, $data, $len;
23
24 # process the data
25 $reply = &run($data);
26
27 # encode the reply before sending it back
28 print STDOUT pack("N", length($reply));
29 print STDOUT $reply;
30 }
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~130,000 Perl Modules
(march 2014)



E3. Optical Character Recognition
(2012)
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Erlang OCR

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

1 -module(ocr).
2 -compile(export_all).
3
4 start() ->
5 open_port({spawn, "python -u ./ocr.py"},
6 [{packet,4}, binary, exit_status]).
7
8 run(Port, ImgFile) ->
9 true = port_command(Port, ImgFile),

10 receive
11 {Port, {data, Reply}} ->
12 io:format("~s~n", [Reply]);
13 Err ->
14 throw(Err)
15 end.
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Python OCR Driver

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

1 #!/usr/bin/env python -u
2
3 import os
4 import sys
5 import struct
6 import Image
7
8 # https://github.com/madmaze/python-tesseract
9 from pytesseract import image_to_string

10
11 def run ( infile ):
12 return image_to_string(Image.open(infile))
13
14 while 1:
15 # 4 bytes length header (network byte-order)
16 szBytes = os.read(0, 4)
17 try:
18 (Len,) = struct.unpack('!L', szBytes)
19 except:
20 sys.exit(1)
21
22 # read the data
23 data = os.read(0, Len)
24
25 # process the data
26 reply = run(data);
27
28 # encode the reply before sending it back
29 os.write(1, struct.pack('!L', len(reply)))
30 os.write(1, reply)
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~40,000 Python Modules
(march 2014)



E4. Search Engine - US Const.
(2006)
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Erlang Search Engine

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

1 -module(se).
2 -compile(export_all).
3
4 -define(EXT, <<".txt">>).
5 -define(DATA, <<"us_constitution">>).
6 -define(IDX, <<?DATA/binary, ".idx">>).
7
8 start() ->
9 open_port({spawn, "ruby ./se.rb"},

10 [{packet, 4}, binary, exit_status]).
11
12 index(Port) ->
13 cmd(Port, {index, ?DATA, ?IDX, ?EXT}).
14
15 search(Port, Query) when is_binary(Query) ->
16 cmd(Port, {search, ?IDX, Query}).
17
18 cmd(Port, Cmd) -> %% encode/decode messages with BERT
19 true = port_command(Port, bert:encode(Cmd)),
20 receive
21 {Port, {data, Reply}} ->
22 bert:decode(Reply);
23 Err ->
24 throw(Err)
25 end.
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Ruby Search Engine Driver

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

1 #!/usr/bin/env ruby
2
3 require 'rubygems'
4
5 $LOAD_PATH << '.'
6 require 'se_core.rb'
7
8 def run( cmd )
9 SE.command(cmd)

10 end
11
12 # do not buffer STDOUT (auto-flushing)
13 STDOUT.sync = true
14
15 while 1
16 # 4 bytes length header (network byte-order)
17 szBytes = STDIN.sysread(4)
18 break unless szBytes
19 len = szBytes.unpack("N").first
20
21 # read the data
22 data = STDIN.sysread(len)
23
24 # process the data
25 reply = run(data);
26
27 # encode the reply before sending it back
28 STDOUT.syswrite([reply.length].pack("N"));
29 STDOUT.syswrite(reply);
30 end
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Core Search Engine

04/07/14 12:48:07 se_core.rb

1 #!/usr/bin/env ruby
2
3 require 'rubygems'
4 require 'fileutils'
5 require 'bert' # http://bert-rpc.org/
6 require 'ferret' # http://rubygems.org/gems/ferret
7
8 include Ferret
9 include Ferret::Index

10
11 module SE
12 ## command
13 def SE.command( cmd )
14 msg = BERT.decode(cmd)
15 if msg.size == 3 || msg.size == 4
16 if msg[0] == :search
17 index_dir, query = msg[1..2]
18 search(index_dir, query)
19
20 elsif msg[0] == :index
21 data_dir, index_dir, ext = msg[1..3]
22 index(data_dir, index_dir, ext)
23
24 else
25 BERT.encode(:error)
26 end
27 end
28 end
29
30 ## indexer
31 def SE.index(data_dir, index_dir, ext)
32 exit(1) unless File.directory?(data_dir)
33 FileUtils.mkdir_p(index_dir)
34
35 index = Index.new(:path => index_dir,
36 :create => true)
37
38 Dir["#{data_dir}/**/*#{ext}"].each do |file_name|
39 index << {:file_name => file_name,
40 :content => File.read(file_name)}
41 end
42
43 index.optimize()
44 index.close()
45
46 BERT.encode(:ok)
47 end
48
49 ## searcher
50 def SE.search(index_dir, query)
51 exit(1) unless File.directory?(index_dir)
52
53 index = Index.new(:path => index_dir)
54
55 results = []
56 total_hits =
57 index.search_each(query) do |doc_id, score|
58 results << t[score, index[doc_id][:file_name]]
59 end
60
61 index.close()
62
63 BERT.encode(t[:ok, total_hits, results])
64 end
65 end
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How Fast Is It?
Montezuma (lisp) vs Lucene (java) vs Ferret (c + ruby)



~70,000 Ruby Modules
(march 2014)



E5. The Unbreakable Erlang VM
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Erlang VM Robustifier

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

1 -module(vm).
2 -compile(export_all).
3
4 -define(CMD, "erl -sname foo -setcookie secret -noshell").
5
6 start() ->
7 Port = open_port({spawn, ?CMD}, [exit_status]),
8 receive
9 {Port, {exit_status, _}} ->

10 ok = timer:sleep(3000),
11 start() %% always restart
12 end.
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Transition: open_port⇝⇝ valeo

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

1 -module(vm2).
2 -export([
3 start/0,
4 valeo_init/1, %% behaviour callbacks
5 valeo_handle_info/2,
6 valeo_terminate/1
7 ]).
8
9 -behavior(valeo).

10
11 start() -> %% run an Erlang VM under VALEO supervision
12 ProgArgs = [
13 {cmd_name, "erl"},
14 {cmd_params, ["-sname foo -setcookie secret -noshell"]},
15 {cmd_init_state, []}
16 ],
17
18 PortArgs = [{port_opts, [exit_status]}],
19
20 valeo:start_link(?MODULE, ProgArgs, PortArgs).
21
22 %% --- callbacks ---
23 valeo_init(State) ->
24 {ok, State}.
25
26 valeo_handle_info({exit_status, 0}, State) ->
27 {stop, normal}; %% normal exit, don't restart
28 valeo_handle_info({exit_status, Status}, State) ->
29 {stop, need_restart}. %% always restart
30
31
32 valeo_terminate(State) ->
33 ok. %% cleanup
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Valeo in Action

c:\> erl
Erlang R16B03-1 (erts-5.10.4) [source] [64-bit] [smp:2:2] [async-threads:0] [kernel-poll:false]
Eshell V5.10.4 (abort with ^G)

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

2> valeo:proc_id(Port). %% returns the OS process ID
5056

3> valeo:stop(Port).
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WinProc. Manager
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cool ... but not yet sexy



the more you have
the better



☯☯ Getting Stronger: valeo + pg2

03/31/14 10:24:45 md2.erl

1 -module(md2).
2
3 -export([
4 start/0,
5 run/1,
6 valeo_init/1, %% behaviour callbacks
7 valeo_handle_info/2,
8 valeo_terminate/1
9 ]).

10
11 -behavior(valeo).
12
13 -define(GROUP, 'markdown').
14 -define(PICK_ONE, pg2:get_closest_pid(?GROUP)).
15
16 start() ->
17 ProgArgs =[
18 {cmd_name, "perl"},
19 {cmd_params, ["./md.pl"]}
20 ],
21 PortArgs =[
22 {port_mode, 'active'},
23 {port_opts, [{packet, 4}, binary, exit_status]}
24 ],
25 valeo:start_link(?MODULE, ProgArgs, PortArgs).
26
27
28 run(Markdown) -> %% randomly pick an instance
29 valeo:command(?PICK_ONE, Markdown).
30
31 %% --- callbacks ---
32 valeo_init(State) ->
33 ok = pg2:create(?GROUP),
34 ok = pg2:join(?GROUP, self()),
35 {ok, State}.
36
37 valeo_handle_info({exit_status, 0}, State) ->
38 {stop, normal};
39 valeo_handle_info({exit_status, Status}, State) ->
40 {stop, need_restart};
41
42 valeo_handle_info({data, Html}, State) ->
43 io:format("~s~n", [Html]),
44 {ok, State}.
45
46 valeo_terminate(State) ->
47 ok = pg2:leave(?GROUP, self()). %% cleanup
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♔♔ Getting Stronger: revisited

03/31/14 10:25:50 md3.erl

1 -module(md3).
2
3 -export([
4 start/0,
5 run/1,
6 valeo_init/1, %% behaviour callbacks
7 valeo_handle_info/2,
8 valeo_terminate/1
9 ]).

10
11 -behavior(valeo).
12
13 -define(GROUP, 'markdown').
14 -define(PICK_ONE, pg2:get_closest_pid(?GROUP)).
15
16 start() ->
17 ProgArgs =[
18 {cmd_name, "perl"},
19 {cmd_params, ["./md.pl"]},
20 {cmd_group, ?GROUP} %% syntactic sugar
21 ],
22 PortArgs =[
23 {port_mode, 'active'},
24 {port_opts, [{packet, 4}, binary, exit_status]}
25 ],
26 valeo:start_link(?MODULE, ProgArgs, PortArgs).
27
28
29 run(Markdown) -> %% randomly pick an instance
30 valeo:command(?PICK_ONE, Markdown).
31
32 %% --- callbacks ---
33 valeo_init(State) ->
34 {ok, State}.
35
36 valeo_handle_info({exit_status, 0}, State) ->
37 {stop, normal};
38 valeo_handle_info({exit_status, Status}, State) ->
39 {stop, need_restart};
40
41 valeo_handle_info({data, Html}, State) ->
42 io:format("~s~n", [Html]),
43 {ok, State}.
44
45 valeo_terminate(State) ->
46 ok. %% cleanup
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Mashup Supervisor(s)

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

1 -module(mashup).
2
3 -export([
4 start/0,
5 stop/0
6 ]).
7
8 %% Supervisor with restart strategy "simple_one_for_one".
9 %% Dynamically add N childs to SUP.

10 -define(RUN(N, SUP),
11 [{ok, _} = supervisor:start_child(SUP, []) ||
12 _ <- lists:seq(1, N), N >= 1]).
13
14 start() ->
15 ok = application:start(?MODULE),
16
17 %% start "ClamAV" client
18 ok = application:start(clamd),
19
20 %% load 04 "Markdown" instances
21 ?RUN(4, mashup_md_sup),
22
23 %% load 02 "Search Engine" instances
24 ?RUN(2, mashup_se_sup),
25
26 %% load 03 OCR instances
27 ?RUN(3, mashup_ocr_sup),
28
29 %% The "Erlang VM" and the "Clamd daemon" singletons
30 %% are launched during startup (see: mashup_sup.erl)
31
32 ok.
33
34 stop() ->
35 ok = application:stop(?MODULE).
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Mashup Application
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Comparison
open_port valeo

flexible ✔ ✔

safe ✔ ✔

exit ✘ ✔

integration ∼ ✔

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

→ ls c_src/*.c
c_src/valeo.c

→ cloc c_src/valeo.c src/valeo.erl
2 text file.
2 unique file.
0 files ignored.

http://cloc.sourceforge.net v 1.60
---------------------------------------------------
Language files blank comment code
---------------------------------------------------
Erlang 1 185 359 369
C 1 87 109 234
---------------------------------------------------
SUM: 2 272 468 603
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VALEO's Key Features
1. Reliable control of external programs under supervision

2. React to program's events (ex. unexpected crashes)

3. Ensure program termination

4. No messages mess between processes

5. Simple behaviour "à la" OTP

6. Production-ready

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

* should also work on FreeBSD, SmartOS, etc.
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webarchivingbucket.com/
valeo/mashup.zip

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


QUESTIONS?

younes.hafri@aleph-archives.com

@y_hafri



Find Executable Paths

%% First, check inside the ?MODULE "priv" directory.
%% If not found, try the "$PATH" environment variable.
case valeo:exec_find("rsync", ?MODULE) of

false ->
throw(no_rsync);

ExecPath ->
%% "rsync" exec path
ExecPath

end,
...

50


	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

