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Paspabotkall0

Kak YlMY ctaHKy B AgOMalLHEeN MacTEepPCKOMN
He NpeBpaTUTbLCS B MY/IbT repoes
“ABoe U3 napua’.

ynpaBnsgem aBToMaTtoM Ha groovyl/java.
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UncnoBoe nporpamMmmMHoe ynpaB/ieHMe.
B npoMbILL/IEHHOCTW.
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UncnoBoe nporpamMmmMHoe ynpaB/ieHMe.
B MacTepckow.

A
N\
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UTO MOXHO genatb B MacTepckou Ha Ylly

* PaboThbl N0 Aepesy,

* [lomMOLLUb B PEMOHTE;

* Packpown nnacTtuka,

* [paBMpoOBKa Haanucewu;

* /I3rotoB/iIEHNE 3anyacTeun;
* Pekypcua — 4riy :-)

B yem pasHuua ¢ 3D npruHTEPOM N NIOTTEPOM?

opb CyxopykoB, Kak UMY cTaHky B JOMaLLHEn MacTepCcKoi He NpeBpaTuTbLCS B My/bT repoes “ABoe 13 napua’.
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Nel - Be3onacHOCTb paGoT
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Nel - Be3onacHOCTb pa60T
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G-code

* G-code (ISO 6983, RS274D) - acnepaHTo AN
CTaHKOB;

e TekCTOBbIVN doopMmar;
» PaclumpeHua G-code npounssogutenamm Yriy.

opb CyxopykoB, Kak UIMY cTaHKy B AOMallHel MacTEPCKOW He NPEBPATUTLCS B My LT FepoEB “ABOE U3 lapua’.
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G-code

M3 S1000
G21 (mm)

GO0 Z5

GO X0 YO

G1 Z-1 F80.0
G1 X25 Y50 Z-1 F100
G1 X50Y0 Z-1
G1 X0YO0 Z-1
GO0 Z5

M5

M2

Wropb CyxopykoB, Kak UMY cTaHKy B fOMalLHel MacTe
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AunszanHepam 651mxe BEKTOPHbIN pegakTop: GCodeTools
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A komy-T10 3D mopgenupoBaHue u BlenderCAM

T L g e
[ Oluamig: I5000 ¢

Lo
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Cuctembl CAD/ICAM: FreeCAD

EE&S & WO M Pt L B N@-9 FF AEIH S
MEAALAEE SUNTTIISLsg @@L P EROM +

Combo View <8
Mede! | Tasks

Labels & Atbribules
Application
v & pruss-hephestos-assembly
» [ y-axis
b | z-axis
k[ 0
» = x-anls
b |l Ramps
v [ led
» | Plaste-reel
> |E Extruder
* & cable-chains

Property Value

Boundin... false

Deviation 0,50

Display ... Flat Lines
Draw Style Solid

Lighting Two side

Line color [ [25, 25, 25]
Line Width 2,00

point Co... [l [25 25, 25)
Point Size 2,00
Selectable true

shape C... [204, 204, 204]
Tramspar... O

visibility  true

i , =
yview/ \Rata/ Ry pruss-hephestos-assembly:1 ®
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Paspa6otka NO / CEE-SEC(R) 2016 15



Cuctembl CAD/CAM: HeeksCAD

[ HeeksCAD 1.0 - Untitled heeks | = B3] =R
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YTO MMEHHO ynpaB/iieT CTAHKOM?
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MO: LinuxCNC |/ Machinekit
7 Live session user & &4 Tue Jan 25, 12:08 PM E
ezl

tj‘ Applications  Places System @ =l 7 )
L GETDI00 0L GG =iARls 30 o EM LEH AT EE RV
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Axis: o 3 o '
o
Spindle: | &
Feed Override: 100 % | =
Jog Speed:  27d3mmmin [ | |
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18

| 601 ¥[-128, 0BEZ10*5+#8] Y[ -248, UBE0*HE 3]
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LINnuXCNC — cuna B rmoKoCcTm
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PenenHo-KoHTaKTHble cxembl (Ladder Diagram)
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io-emc-enable-in
move ZtoFloat

move Zto Safe
turn_torch_on
feed-hold

LockPierce Helght
MoveZtoPierceHeight

io-user-enabhle-out
ext-estop
io-userregquest-enahle
senseZFloatSwitch
sensefArcOK
io-spindleforward
ul_mode _is_awto
TorchisAt Pierce Height
PierceDelay

Arc Start Timeout

110 ProgramisPaused
111 limit-estop

B0 Estop runyg 3to 1
B1 Estop ming 2to 1

Wropb CyxopykoB, Kak UIMY cTaHKy B fOMaLUHel MacTepCcKoi He NpeBpaTUTLCA B MY/IbT repoeB “A4Boe U3 napua’.

Paspa6otka NO / CEE-SEC(R) 2016

20



3auem ynpasnaTtb Ylly ms JVM

* [Touemy Android Ao cux nop Ha java?

* [TPUBbIYHbIA MHOTUM UHCTPYMEHT AJ1S
aBTOMaTmn3aLnuy;

e OTnpaBKa AaHHbIX B «00M1a4YHbIN» cepBuUC Aas
cbopa n aHanmnsa loT AaHHbIX;

* Eclipse Kura patotaet B JVM. 9T0 ogHa 13
NOCTYMHbIX N NONYNIAPHbIX NAAaTdopPM A1
L0308 10T,

 COTHM roTOBbIX KOMMNOHEHT B Apache Camel
Eclipse Kura.

opb CyxopykoB, Kak UIMY cTaHKy B AOMallHel MacTEPCKOW He NPEBPATUTLCS B My LT FepoEB “ABOE U3 lapua’.
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Java + G-code

//maven dependency com.github.igor-suhorukov:camel-gcode:0.1
import com.github.igorsuhorukov.gcode.GCodeClient;
public class Gcode {
public static void main(String[] args) throws Exception{
String hostname = "beaglebone.local”; int port = 5007;
try (GCodeClient gCodeClient = new GCodeClient(hostname, port)){
System.out.printin(gCodeClient.login("EMC", "JVM", "1.0");
gCodeClient.sendCommand("set mode manual®);
gCodeClient.sendCommand("set estop off");
gCodeClient.sendCommand('set machine on");
for(int axis=0; axis<4; axis++)
gCodeClient.sendCommand('set home " + axis);
System.out.printin(gCodeClient.sendCommand("get abs_act_pos"));
gCodeClient.sendCommand("set mode mdi");
gCodeClient.sendCommand("set mdi g0 x3 y4");

gCodeClient.sendCommand('set mdi g0 x5 y2");

Wropb CyxopykoB, Kak UIMY cTaHKy B fOMaLUHel MacTepCcKoi He NpeBpaTUTLCA B MY/IbT repoeB “A4Boe U3 napua’.
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Groovy + Apache Camel + GCode

@Grab('com.github.igor-suhorukov:camel-gcode:0.1")

@Grab( 'org.apache.camel:camel-groovy:2.18.0")
@Grab('org.apache.camel:camel-core:2.18.0")

@Grab( 'org.apache.camel:camel-jetty:2.18.0"')
@Grab('org.s1f4j:s1f4j-simple:1.6.6")

import org.apache.camel.builder.RouteBuilder

import org.apache.camel.impl.DefaultCamelContext

import com.github.igorsuhorukov.smreed.dropship.MavenClasslLoader

def camelContext = new DefaultCamelContext()

camelContext.setName("I'll be back")

camelContext.addRoutes(new RouteBuilder() {

def void configure() {
from('jetty:http://0.0.0.0:9090/moveTo").routeld(’'CamelCNC")
.process{ it.in.body =
("set mdi g0 x${Math.round(Math.random()*10)} y${Math.round(Math.random()*10)} z1") }

.to('gcode: 7host=beaglehone.local&port=5007&autoHomeAxisCount=4")

}
})
addShutdownHook{ camelContext.stop() }
camelContext.start()

def HawtIo = MavenClassLoader.usingCentralRepo()

.forMavenCoordinates('io.hawt:hawtio-app:2.0.0').loadClass('io.hawt.app.App')
Thread.currentThread().setContextClassLoader(HawtIo.getClassLoader())
HawtIo.main("'--port', '10090"')

Wropb CyxopykoB, Kak UIMY cTaHKy B fOMaLUHel MacTepCcKoi He NpeBpaTUTLCA B MY/IbT repoeB “A4Boe U3 napua’.
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Groovy + Apache Camel + GCode

Beb-6paysep Firefox o 1 B ) 1649 1
B 1022 [main] INFO org.apache.camel.impl.DefaultCamelContext - StreamCaching is not in use. If using streams then its recommended to enable stream caching. See more details at http
6 :f/camel.apache.org/stream-caching.html
& 2028 [main] INFO org.ecli - .util.leg - Logging initialized @4167ms
2090 [mailn] INFO org.eclipse. je server.Server - jetty-9.2.11.v20158529
2123 [main] INFO org. i .server.handler.ContextHandler - Started o.e.j.s.ServletContextHandler@4e558728{/,null,AVAILABLE}
2131 [main] INFO org.eclipse.jetty.server.ServerConnector - Started ServerConnector@74fef3f7{HTTP/1.1}{0.6.0.0:9090}
2132 [main] INFO org.eclipse.jetty.server.Server - Started @4271ims
2139 [main] INFO org.apache.camel.impl.DefaultCamelContext - Route: CamelCNC started and consuming from: jetty:http://0.6.0.0:9890/moveTo
2139 [main] INFO org.apache.camel.impl.DefaultCamelContext - Total 1 routes, of which 1 are started.
2141 [main] INFO org.apache.camel.impl.DefaultCamelContext - Apache Camel 2.18.0 (CamelContext: I'll be back) started in 1.404 seconds
[Dropship INFO] Collecting maven metadata.
[Dropship INFO] Resolving dependencies.
[Dropship INFO] Building classpath for io.hawt:hawt id:27537 Camel http://0.0....090/moveTo %
[Dropship WARN] No dropship.properties found! Using
SLF4J: Class path contains multiple SLF4J bindings. i) | 0.0.0.0:3030,
| SLF43: Found binding in [jar:file:/home/igor/.m2/rep :
SLF43: Found binding in [jar:file:/home/igor/.m2/rep R wRrIFsy
SLF4]1: See http://www.slf4j.org/codes.html#multipl
SLF4J1: Actual binding is of type [org.slf4j.impl.
[main] INFO jetty - using temp directory for jetty:
2 Embedded hawtio: You can use --help to show usage
| Blusing options [
- war=/tmp/hawtio-3301424971383958702.war

contextPath=/hawtio
port=10096
plugins=plugins

Mozilla Firefox

jointServerThread=false
help=false]

About to start hawtio /tmp/hawtio-3301424971383958

[main] INFO org.eclipse.jetty.server.Server - jetty-

[main] INFO org.eclipse.jetty.webapp.WebInfConfigura

[main] INFO org.eclipse.jetty.webapp.StandardDescrip

[main] INFO io.hawt.system.ConfigManager - Configura

[main] INFO io.hawt.jmx.ImxTreeWatcher - Welcome to

[main] INFO io.hawt.jmx.UploadManager - Using file u

[main] INFO /hawtio - Loading Blueprint contexts [fi

INF/lib/hawtio-aether-2.8.0.jar! /OSGI-INF/blueprint/

:file: /home/igor/.hawtio/tmp/webapp/WEB-INF/lib/hawt

SGI-INF/blueprint/blueprint.xml, jar:file:/home/igor
y |tio/tmp/webapp/WEB-INF/lib/hawtio-kubernetes-2.0.0.]

I-INF/blueprint/blueprint.xml]

[main] INFO io.hawt.git.GitFacade - hawtio using con
“/[main] INFO io.hawt.git.GitFacade - Performing a pul

impts will use debug logging

[main] INFO io.hawt.web.AuthenticationFilter - Starting hawtio authentication filter, JAAS authentication disabled

[main] INFO /hawtio - lokia-agent: Using access restrictor classpath:/jolokia-access.xml
| [[main] INFO org.eclipse.jetty.webapp.WebAppContext - hawtio at http://0.0.0.0:10090/hawtioc

[main] INFO org.eclipse.jetty.server.AbstractConnector - Started SelectChannelConnector@®.0.0.0:10090

lhawtio: Don't cha wish your console was hawt like me!

http://localhost:10098/hawtio
4
fr—a% ﬁqtp?3?935232—29] INFO io.hawt.web.keycloak.KeycloakServlet - Keycloak integration is disabled
E——3

Wropb CyxopykoB, Kak UIMY cTaHKy B fOMaLUHel MacTepCcKoi He NpeBpaTUTLCA B MY/IbT repoeB “A4Boe U3 napua’.
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Groovy + Apache Camel + GCode

Beb-6paysep Firefox o 1 B ) 1649 1
B 1022 [main] INFO org.apache.camel.impl.DefaultCamelContext - StreamCaching is not in use. If using streams then its recommended to enable stream caching. See more details at http
:f/camel.apache.org/stream-caching.html
2028 [main] org.ecli - .util.leg - Logging initialized @4167ms
2090 [main] org.eclipse. je server.Server - jetty-9.2.11.v20158529
2123 [main] IN org. i .server.handler.ContextHandler - Started o.e.j.s.ServletContextHandler@4e558728{/,null,AVAILABLE}
2131 [main] org.eclipse. jetty.server.ServerConnector - Started ServerConnector@74fef3f7{HTTP/1.1}{0.60.0.0:9090}
2132 [main] org.eclipse. jetty.server.Server - Started @4271ims
2139 [main] org.apache.camel.impl.DefaultCamelContext - Route: CamelCNC started and consuming from: jetty:http://0.0.0.0:9098/moveTo
2139 [main] IN org.apache.camel.impl.DefaultCamelContext - Total 1 routes, of which 1 are started.
2141 [main] org.apache.camel.impl.DefaultCamelContext - Apache Camel 2.18.8 (CamelContext: I'll be back) started in 1.404 seconds
Dropshi INFO] Collecting maven metadata. = :
%Drogshig INFD% Resolvinggdependenciﬁ-s. | e ] S LA AR
[Dropship INFO] Building classpath for io.hawt:hawt 4 pid:27537 Camel http://0.0....090/moveTo % | =+
[Dropship WARN] No dropship.properties found! Using -
SLF4J: Class path contains multiple SLF4J bindings. € @ localhost:1009c
SLF43: Found binding in [jar:file:/home/igor/.m2/rep
Found binding in [jar:file:/home/igor/.m2/rep
: See http://www.slf4j.org/codes.htmlamultipl
: Actual binding is of type [org.slf4j.impl.S
INFO jetty - using temp directory for jetty:
Embedded hawtio: You can use --help to show usage
|{Using options [
war=/tmp/hawtio-3301424971383958702.war

& contextPath=/hawtio

v M Camel Contexts

port=10090 w B I'llbeback
plugins=plugins + & Routes

jointServerThread=false v B camelcNC
! help=false] kg
i i)

About to start hawtio /tmp/hawtio-330142497138395870 B ALy H0:050.0:9090 ovs T
[main] INFO org.eclipse.jetty.server.Server - jetty- process1

[main] INFO org.eclipse.jetty.webapp.WebInfConfigura B to

[main] INFO org.eclipse.jetty.webapp.StandardDescrip
[main] INFO io.hawt.system.ConfigManager - Configura
[main] INFO io.hawt.jmx.JmxTreeWatcher - Welcome to > B8 MBears
[main] INFO io.hawt.jmx.UploadManager - Using file u

[main] INFO /hawtio - Loading Blueprint contexts [fi To geode:
INF/lib/hawtio-aether-2.8.0.jar! /OSGI-INF/blueprint/
:file: /home/igor/.hawtio/tmp/webapp/WEB-INF/lib/hawt

SGI-INF/blueprint/blueprint.xml, jar:file:/home/igor

, [tio/tmp/webapp/WEB- INF/lib/hawtio-kubernetes-2.0.0.]

I-INF/blueprint/blueprint.xml]

[main] INFO io.hawt.git.GitFacade - hawtio using con

[main] INFO io.hawt.git.GitFacade - Performing a pul

impts will use debug logging

[main] INFO io.hawt.web.AuthenticationFilter - Starting hawtio authentication filter, JAAS authentication disabled
[main] INFO /hawtio - lokia-agent: Using access restrictor classpath:/jolokia-access.xml

| [[main] INFO org.eclipse.jetty.webapp.WebAppContext - hawtio at http://0.0.0.0:10090/hawtioc

|[main] INFO org.eclipse.jetty.server.AbstractConnector - Started SelectChannelConnector@0.0.0.0:10090

» & Endpoints

lhawtio: Don't cha wish your console was hawt like me!

Ihttp: //localhost:160690/hawtio
fr—a% ﬁqtp?3?935232—29] INFO io.hawt.web.keycloak.KeycloakServlet - Keycloak integration is disabled
E——3

Wropb CyxopykoB, Kak UIMY cTaHKy B fOMaLUHel MacTepCcKoi He NpeBpaTUTLCA B MY/IbT repoeB “A4Boe U3 napua’.
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UTto GyaeTt c paboton B oyayLiem?

* HekoTopble Nnpodeccnm UCHE3HyT
* [1podpeccun, KoTopble ByayT HYXXHbI

p
aspaboTka MO / CEE-SEC(R) 2016

opb CyxopykoB, Kak UMY cTaHky B JOMaLLHEn MacTepCcKoil He NpeBpaTUTLCA B My/IbT repoes “ABoe 13 na

pLa”.
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UTto Oynet B oyayuwiem?
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3aK/iloyeHue

1. Npoekt CAD - CAM
(HeeksCAD, BlenderCam, GCodeTools)

2. G-Code
3. Ul1yY + aBTomatnsauusa npoueccos

4. PaboTa

opb CyxopykoB, Kak UIMY cTaHKy B AOMallHel MacTEPCKOW He NPEBPATUTLCS B My LT FepoEB “ABOE U3 lapua’.
aspaboTka MO / CEE-SEC(R) 2016
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Pecypchbl

http://linuxcnc.org

http://www.machinekit.io

http://www.freecadweb.org

http://heeks.net

https://github.com/cnc-club/gcodetools
http://linuxcnc.org/docs/html/man/manl/linuxcncrsh.1.html
http://linuxcnc.org/docs/2.7/html/gcode/g-code.html

https://github.com/igor-suhorukov/camel-gcode

https://github.com/igor-suhorukov/camel-gcode/blob/master/Camel
CNC.groovy

Wropb CyxopykoB, Kak UlY cTaHKy B fOMaLLHEn MacTepCKoi He NpeBpaTuUTbCA B My/bT repoeB “ABoe 13 napua’.
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http://linuxcnc.org/
http://www.machinekit.io/
http://www.freecadweb.org/
http://heeks.net/
https://github.com/cnc-club/gcodetools
http://linuxcnc.org/docs/html/man/man1/linuxcncrsh.1.html
http://linuxcnc.org/docs/2.7/html/gcode/g-code.html
https://github.com/igor-suhorukov/camel-gcode
https://github.com/igor-suhorukov/camel-gcode/blob/master/CamelCNC.groovy
https://github.com/igor-suhorukov/camel-gcode/blob/master/CamelCNC.groovy

oYL

Paspabotkall0

Cnacunoo!

igor.suhorukov@gmail.com
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