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1. YBOQ

WuTepdejc yoarbeHe nabopatopuje passujeH ca EjsS moxe nako komyHuumpati ca nabopatopujckium
xapasepom/cothTBepom kopuwherwem Remote Interoperability Protocol (RIP). 3a oBo cy notpebHe age
cteapu: RIP enemeHT EjsS-a (nornepaajte ynyTcTBO 3@ UMNNEMeHTaUujy knujenTa) u umnnementauuja RIP
cepaepa.

OBo ynyTcTBO Onmcyje kako kopuctutn RIP cepeep koju je umnnemeHTupaH y Python-y. MocToju jow jeaHo
ynyTcTBO 3a umnnemenTauunjy RIP cepeepa y LabVIEW-y (nornepajte ynyTcTBO 3a MMNneMeHTauujy
cepepa (LabVIEW)). UmnnemenTtaumnja Python-a, koja je obpafeHa y OBOM [OKyMEHTY, je M3y3eTHO
kopucHa kaga je nabopatopujcka onpema ynpaerbaHa ca MATLAB/SIMULINK, Node.js, Arduino, Red
Pitaya nnouye, uA. Masa 2 oBor NpupyyHuKa objallbasa kako koHdurypucati RIP cepsep 1 kopucTuTi ra
pa bucrte objaBunu CBoje ynpasrbauke nporpame kao Beb cepauce koju Mory 6utu kopuiwhenn nytem EjsS
annukauuje ca RIP enemeHToMm.

Anu npetxogHo Tpeba 3HaTW rae Aa npeysmerte Python umnnementauujy RIP cepeepa. Codteep je
pocTynaH Ha https://github.com/UNEDLabs/rip-python-server. 3a HajHanpegHuje KOpUCcHIKe (OHe Koju xene
fa ce 6aBe pa3BojeM), JOKYMEHT Koju npeacTassba cneyndmkaumjy Remote Interoperability Protocol moxe
ce Hahu oBpe: https://github.com/UNEDLabs/rip-spec .
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2. KOPULWTRHEHE PYTHON UMMNNEMEHTALIUJE RIP CEPBEPA

Python nmnnemenTaumja RIP cepsepa je auctpubyupaHa kao M3BOPHWM koA. [ocneary Bepanjy MoxeTe
noguhu ca github penoautopujyma (https://github.com/UNEDLabs/rip-python-server). lMpeyamuTe ra kao
31N JaToTeky, Unu, ako uMate UHCTanupaH git, KNoHupajTe cnpemuwiTe oTBapajyhu TepMuHan u oTkyLajte
cnepehy komaHay:

git clone https://github.com/UNEDLabs/rip-python-server

Osaj Bogwy npeTnocTaBrba Aa Beh umate uHcTanupan Python 3, a ykonuko Hemarte, nocetute
https://www.python.org/ 1 npey3muTe HajHOBU]y BEP3UY.

Cnepeha nornaerba he Bac ynyTuTut kako aa: 1) nogecute Python BUpTYenHoO OKpykere 1 npoBepuTe fa
nm Baw rip-python-server pagn (2.1), 2) KoH(urypuweTe Bawy annukauujy (2.2), n 3) npowwupute cepsep
[a ogroeapa BaluMM creumduyHum notpebama (2.3).

2.1.  T[logelaBatbe BUPTYENHOT OKPYXetba

Rip-server-python 3aBucy o 6ubnuoteka cherrypy, ujson. 3aBuCHO OA Balle annukaumje, Bu hete Moxaa
nmatu notpeby ga uHctanuparte oct2py unu MATLAB engine 3a Python. MoxeTe KopucTuTi MHCTanauujy
Python-a Ha cBOM cucTeMy, anu MU cMaTpamo Jda je NpegHOCT KOPUCTUTK BUPTYENHY okonuHy. Wako
nocToje pasnuuuTi anati Koje MOXeTe KOPUCTWTW, 0Baj BOAMY KOpuCTM Virtualenv. OBaj anaT MoxeTe
MHCTanupaTu cregehom komaHgoMm:

pip3 install virtualenv
33TVIM, Kpenpate HOBO BUPTYEITHO OKPYXEHE:

virtualenv -p python3 wvenv

Onuuja -p python3 je Aa ocurypa fa KopUcTUMO KOPEKTHY BEP3Ujy, U venv je AUPEKTOPUjyM Y KOMe ce
yyBa okpyxere. Of capa 3anamTiTe fa Moparte Aa foaate npeduke venv/bin/ fa 6ucte usspLIMm
KOMaHae YHyTap BMPTYENHOr OKpYXea, a He Ha WHCTanauuju Bawer cuctema. Cnegehn kopak je
WHCTanupare 3aBUCHOCTU:

venv/bin/pip install cherrypy ujson

Y 3aBUCHOCTW 0f MoAyna 3a UMNMEMEHTaLujy KOju XenuTe ga KopuctuTe 3a cBojy annukauujy (Matlab,
Arduino, utg.), Moxaa hete mopatu fa uHcTanupare apyre notpebHe mogyne. Ha npumep, 3a Arduino,
Takofe 6u Tpebano aa nokpeHere:

venv/bin/pip install serial pyserial

Koa npojekTa je nogpasdymeBaHo koHgurypucaH 3a Matnab. Mpema Tome, cneaehe Hehe paguTit ocum ako
Hemare uHcTanupad Matlab. [la 6ructe npomMeHunmM uMnnemeHTaymroHn mogyn y apyrv (Arduino, Ha npumep)
nornegajre ogerbak 2.2.

KonauHo, moxeTe nokpeHyTu RIP cepaep:

venv/bin/python3 App.py

RIP cepeep 61 Tpebano aa ce unta ca nopta 8080. [Ja 61 npoeepunu ga nu To 3amcTa paaw, OTBOpUTE
Baw npernepay u yHecute URL appecy: http://localhost:8080/RIP. Tpebano 6 aa pobujeHe JSON
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0froBOp kKao WTo je nokasaHo Ha Crmuwn 1. Op3uB cagpxu metanogatke RIP cepsepa, a koju onucyjy
MOryhHOCTW CepBepa M WCTOPUjy CTawa Koja ce Ha weMy Hanasn. MoxeTe ga npouutate RIP
cneumduKaumjy 3a fetarbe UMnnemeHTauuje.

<)> ¢ @ (0 eI v Ow|y » =

JSON  Datos sin procesar  Cabeceras

Guardar Copiar Contraer todo Expandir todo 7 Fi
v experiences
v list
v o:
id “Generic RIP"
~ methods:
vo:
url: “127.6.6.1:8080/RIP"
type: “GET"

v description: “Retrieves information (variables and methods) of the
experiences in the server”

v params:
v o:
name: "Accept”
required:  "no"
location: “header"

value "application/json”

name "expId"
required:  “no"
location:  “query"
type "string"
returns “application/json"

example “http://127.0.0.1:8080/RIP?expId=Generic RIP"
P P p.

Cnuka 1. Tectuparse oasusa RIP cepsepa.

2.2.  [eduHucare Balle annvkayuje

Rip-python-server je rpy6o nogerbeH Ha ABa HUBOA: NpBYM Koju umnnemeHTupa PN dyHKUMOHaNHoCT, a
ApYrM KOju MMNNeMeHTUpa npucTyn Xxapasepy. MMOWTo HMBO KOMyHMKauuje OBWYHO HUje NoAnoXaH
npoMeHama, fa bucte nogecunu cepep, noTpebHO je camo ga noeexeTe annukauujy ca ogpefeHoMm
UMNIEMEHTaLMOM XapaBepa Y KOHUrypaLmMoHoj fatoTeun AppConfig.py, W ONLUMOHO Ja NpyXuTe
Heke fofaTHe MH(opMaLMje 0 AOoTafallkbiM CTakbKMa nofgataka Ha cepBepy: nogaLy Koju ¢y JOCTYNHM 3a
unTakbe M Nucare NyTeM cepeepa, ayTopu Ko Cy CTBOPWMM MMM MPOMEHMINM HeKW of nojaraka Ha
cepBepy, KIby4He peyn Koje ce KopuCTe 3a OnuCKBaKE cafpxaja nogartaka Ha cepsepy, Uta. Bu moxete
HaXn Heke MpUMepe Kako TO Aa ypaguTe y AMPEKTOpUjyMy config-examples. Cnegehu nnctuHr
nporpama ofrosapa OCHOBHOj KOHGMrypauuju 3a TecTupare:

# This file contains the configuration of the RIP server application.
config = {
'server': {
'host': '127.0.0.1",
'port': 8080,
I
'control': {
'impl module': 'RIPGeneric',
'info': {
'name': 'Generic RIP',
'description': 'A generic implementation of RIP',
'authors': 'J. Chacon',
'keywords': 'Raspberry PI, RIP',
'readables': [{
'name’':'time’',
'description':'Server time in seconds',
'type':'float',
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'min':'0"',
'max':"'Inf',
'precision':'0"
1
'writables': []

}

}
}

Cnuka 2. Kondpurypaumja RIP cepsepa.

MoTtpebHo je aa cneyndmumparte cneaeha nosba:

1. config.control.impl module: CafpKu MMe MoAyrna Koju MMNNEMeHTMpa npucTyn
xapaBepy. Moxete ga kopuctute 6uno kojy og yrpaheHux uvnnemeHTauuja (RIPMatlab,
RIPOctave, ...) UM AerHACATW COMCTBEHN ynpaBibadkn Moayo kako he 6utn objawreHo
KacHuje.

2. info: cagpxu geduHuUM)y McKycTBa (0 AOTajaltbiM CTawkMa nopaTtaka Ha cepeepy),
YKIbYyjyAn Ha3uB UCKYCTBA, KpaTak OMWC, ayTope W KIbyYHe Peyn W NUCTY eneMeHata Koju ce
Mory uuTaty (readables) n enemeHata koju ce Mory ynucusatm (writables).

Kao u paHuje, moxete nokpeHytn PUI cepsep aa Gucte Tectpani HOBY KOHdMrypauujy, ca crnegehom
KOMaHZoM:

venv/bin/python3 App.py

Annvkaumja he ountaBaTtn host — padyHap v cneumduLmpanmi nopT y kKoHgwurypauuju. OTBopuUTE HOB NPO30P
npernesava v Bepudukyjte fa cepeep pagw.

2.3. Kpevpatbe HOBOr XapaBepckor uHTepdejca

Y cnyvajy ga yrpafeHu xapaBepckv aganTepu He OLroBapajy Balloj annukauuji, MOXeTe HanucaTy
COMNCTBEHM Ko 1 uHTerpucaty ra ca RIP cepepom. Y Ty cBpxy hete MopaTty fa kpeuparte dacagy koja he
OTKPUTW Ball Xapasepcku npuctyn Huckor HuBoa npeko RIP APlja (normegajte pokymeHt RIP
cneundvkaumia). Ja 6u Baw 3agatak 6u0 nakwu, knaca RIPGeneric (OedwmHucaHa Y
rip/RIPGeneric.py) 0b6esbefyje 3ajeaHnyky dyHkumoHanHocT RIP-a, Tako ga MoxeTe ga je
nogknacuparte fa gofate CBoj kog. Y HajMary pyKy, noTpebHo je fa ypaaute cneaehe 3aparke:

1. YBeauTe knacy RIPGeneric W 6Uno kojy apyry Gubnuoteky kojy Tpeba aa kopuctute.
2. Kpewpajte noTknacy koja npoLnpyje RIPGeneric.

a. [lepuHnLMTE KOHCTPYKTOP  init () Ca KOAOM 3a MHULMjanu3aLujy.
b. [eduHuwunte kako yatati U nucatn cepBepcke objekTe, Hagjavasajyhn meToge set U
get.

c. [pujaBute npomeHrbMBe Koje Tpeba fda ce Larby y NepuoaMYHUM axypuparbima,
3ameryjyhn MeTol getvValuesToNotify.

3. Cnepehu nUCTMHI cafpxu NpUMEP MUHWManHe umnnemeHtauuje obesbeheHe kao WwabnoH
(nmajTe Ha ymy ga mopate da cTaBuTe CBOj KOA Y hacuukny "rip”). Kog kpeupa cepsep Koju
obesbefyje gBa uuTbMBa 06jekTa: time, Koje Bpaha Bpeme HenpekwuaHor paga cepsepa, W
random, Koju Bpaha HacymuiHu 6poj, 1 jedaH ynucus: seed, 4a bu ce mogudmkosano ceme
npou3BorbHOr reHepatopa. Cepaep npuxsata SSE Bese W neprognyHo npujassbyje HaCyMUYHe
BpojeBe NOBE3aHMM KIjeHTUMA.

import random
from rip.RIPGeneric import RIPGeneric
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class RIPAdapterTemplate (RIPGeneric) :

RIP Adapter Template

def default info(self):
return {
'name':'RIPAdapterTemplate’,
'description':'A template to extend RIP Generic',
'authors':'J. Chacon',
'keywords':'Adapter Template',

'readables': [{
'name':'time',
'description':'Server time in seconds',
'type':'float',
'min':'0",
'max':'Inf',
'precision':'0"',
}I
{
'name':'random',

'description':'Random value generator',
'type':'float',
'min':'0",
'max':'1l",
'precision':'0"
Iy
'writables': [{
'name': 'seed',
'description':'Random seed',
'type':'float',
'min':'0",
'max':'1l",
'precision':'0"
Iy

Cnuka 3. RIPAdapterTemplate - JlecouHunumja.

Koz Ha crmvum 3 je jenHocTaBaH. [pBO YBO3W CTaHAApAHM MakeT HaCyMUMYHO Koju he ce KOpUCTWUTW 3a
reHepucarme HacymuyHux 6pojeBa W RIPGeneric, M OHAA Kpeuwpa Knacy nog HasvBOM
RIPAdapterTemplate KOja Mnpowupyje RIPGeneric. Metog default info 06e3befyje
noapasymeBaHy LeduHULMy UCKyCTBa, Koja ce Moxe 3ameHuT y in AppConfig.py.

def set(self, expid, variables, values):

How to write server variables
n = len(variables)
for i in range(n):
try:
n, v = variables[i], values[i]
if v in self. get_writables():
self.n = v
except:
pass

@property
def seed(self):
return self. seed

@seed.setter
def seed(self, wvalue):
random. seed (value)

def get(self, expid, variables):

How to read server variables

toReturn = {}




TYTOPWJAT 3A MPOJEKTOBAHE U TEX. UMIMNEMEHTALINJY

- UMIMNEMEHTALINJA CEPBEPA (PYTHON

n = len(variables)
for i in range(n):
name = variables[i]
if v in self. get readables():
toReturn[name] = random.rand
return toReturn

@property
def random(self):
return random.random ()

@random.setter
def random(self, value):
pass

Cnuka 4. RIPAdapterTemplate - MeTtoge get u set.

Crvka 4 npukasyje gedwHuumyy metoga set() u get(). OBe meToge camo npoBepaBajy Aa v je
ogroeapajyha npoMeHrbuBa ynucaHa (Y1Trbuea) 1 ynucyje (4uta) BpeaHoct. Kopuctehu Python csojctea,
0bjekTu ce Manupajy Ha MeToAe Koje faje NakeT HacyMyuyHO.

KoHauHo, MeTof getValuesToNoti fy Bpaha npoMeHrbuse koje he nepuognyHo 6uTH npujaBbuBaHe
kopucHuky (kopuctehn SSE kaHan). MeTog Tpeba ga Bpatvt IUCTY rae je NpBY eNEMEHT NUCTa Koja Cappku
Ha3uBe BepuhMKOBaHMX NPOMEHIBUBIX, @ APYrv eNeMeHT je Apyra nucTa ca oarosapajyhum BpeaHoCTUMA.

def preGetValuesToNotify(self):
pass

def getValuesToNotify(self):

Variables to include in periodic SSE updates

return [['time', 'random'], [self.sampler.lastTime(), self.random]]

def postGetValuesToNotify(self) :
pass

Cnuka 5. RIPAdapterTemplate - MeprogunyHa axypupata.

OnumMoHO, MOXETE 3aMEHUTU METOL preGetValuesToNotify U postGetValuesToNotify Y
cnyyajy ga Tpeba fa M3BpLUMTE HEke pagtbe Mpe W Mocne Yutakba NPOMEHTbUBKX, pecnekTuBHO. Ha
npumep, y uMmnnemeHTauujn  koja  kopuctu  MATLAB  cecujy, BM  MOXeTe  KOPUCTUTH
preGetValuesToNot1i fy [a nokpeHeTe Heku MATLAB Kkoj Koju axypupa pagHu npocTop, Npe YnTama
BPEAHOCTU NPOMEHIBUBMX.




