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Introduction

Protobuf is data format used to serialize structured data.
Similar to AVRO it can be used to serialize JSON data and store it in binary format.

This help with transfer speed and data storage.

Protobuf Schema

We can use a protobuf schema with Apicurio registry that same way as we do with AVRO.



PM Data proto

syntax = "proto3";
option java_package = "org. oran. protobuf. deno. pnt';
option java_outer_classname = "PMProtos";

message PMDat aType {
Event event = 1;

}

message Event {
CommonEvent Header commonEvent Header = 1;
Per f 3gppFi el ds perf 3gppFields = 2;

}

nessage CommonEvent Header {
string domain = 1;
string eventNane = 2;
string sourceNane = 3;
string reportingEntityName =
int64 startEpochM crosec = 5;
int64 | ast EpochM crosec = 6;
string ti meZoneCOf fset = 7;
string eventld = 8;
int32 sequence = 9;
string priority = 10;
string version = 11;
string vesEventListenerVersion = 12;

4;

}

message Perf3gppFields {

string perf3gppFiel dsVersion = 1;

MeasDat aCol | ecti on neasDat aCol | ection = 2;
}

message MeasDat aCol | ection {
int32 granularityPeriod = 1,
string neasuredEntityUserNane = 2;
string nmeasuredEntityDn = 3;
string neasuredEntitySoftwareVersion = 4;
repeat ed Measl nfolLi st neaslnfolList = 5;

}

message Measl nfolList {
Measl| nfold neaslnfold = 1;
MeasTypes neasTypes = 2;
repeat ed MeasVal uesLi st neasVal uesList = 3;

}

nmessage Measlnfold {
string sMeaslnfold = 1;

}

message MeasTypes {
repeated string sMeasTypesList = 1;
}

message MeasVal uesList
string neasQjlinstlid = 1;
string suspectFlag = 2;
repeat ed MeasResults nmeasResults = 3;

}

nessage MeasResults {
int32 p = 1;
string sValue = 2;



Protobuf Maven Plugin

We can use the protoc-jar-maven-plugin plugin to automatically generated the corresponding java class for our .proto file.

protoc-jar-maven-plugin

<pl ugi n>
<gr oupl d>com gi t hub. 0s72</ gr oupl d>
<artifactld>protoc-jar-maven-plugin</artifactld>
<versi on>3. 11. 4</ ver si on>
<executions>
<execution>
<phase>gener at e- sour ces</ phase>
<goal s>
<goal >run</ goal >
</ goal s>
<configuration>
<inputDirectories>
<i ncl ude>%{ proj ect . basedi r}/ src/ nmai n/ pr ot o</ i ncl ude>
</inputDirectories>
<i ncl udeMavenTypes>di r ect </ i ncl udeMavenTypes>
<out put Tar get s>
<out put Tar get >
<t ype>j ava</type>
<addSour ces>mai n</ addSour ces>
<out put Di rect ory>
${ proj ect. basedir}/target/generated-sources/ prot obuf
</ out put Di rect ory>
</ out put Tar get >
</ out put Tar get s>
</ confi guration>
</ execut i on>
</ execut i ons>
</ pl ugi n>

The auto generated java class will be located in "${project.basedir}/target/generated-sources/protobuf" + "org.oran.protobuf.demo.pm" (option
java_package = "org.oran.protobuf.demo.pm" from the proto file)

Java

The following class shows how to covert a JSON file to the protobuf format, send it to Kafka, read it back and unmarshall it with the auto generated proto

class.

The nested records are then transformed to a flat data structure.

package org. oran. prot obuf. deno;

i mport
i mport
i nport
i mport
i mport
i mport
i mport
i mport
i mport
i mport
i nport
i mport
i mport
i mport
i mport
i npor t
i mport

com googl e.
com googl e.
com googl e.
com googl e.
com googl e.
com googl e.

pr ot obuf . I nval i dPr ot ocol Buf f er Excepti on;
pr ot obuf . Message;

pr ot obuf . MessageOr Bui | der;

prot obuf. Struct;

prot obuf. Struct. Buil der;
protobuf.util.JsonFor mat;

org. or an. prot obuf . denob. pm PMProt os. *;
io.apicurio.registry.serde. SerdeConfig;
i0.apicurio.registry.serde. protobuf. Prot obuf Kaf kaDeseri al i zer;
i0.apicurio.registry.serde. protobuf. Prot obuf Kaf kaSeri al i zer;

i 0.1 CException;

io.lnputStream

ni o. charset. St andar dChar set s;

tinme.Duration;

util.Arraylist;

util.Collections;

j ava.
java.

j ava.
j ava.
java.
j ava.
j ava.

util.List;


http://org.oran.protobuf.demo.pm
http://org.oran.protobuf.demo.pm

inport java.util.Properties;

i mport org.apache. commons.io. |l O%ils;

i nport org. apache. kaf ka. cl i ents. Commond i ent Confi gs;

i mport org. apache. kaf ka. cl i ents. consuner . Consuner Confi g;

i mport org. apache. kaf ka. cl i ents. consuner. Consuner Recor ds;

i nport org. apache. kaf ka. cl i ents. consumner . Kaf kaConsuner ;

i mport org. apache. kaf ka. cl i ents. producer. Kaf kaPr oducer;

i mport org.apache. kaf ka. cl i ents. producer. Producer;

i nport org. apache. kaf ka. cl i ents. producer . Producer Confi g;

i mport org.apache. kaf ka. cl i ents. producer. Producer Recor d;

i nport org. apache. kaf ka. conmon. confi g. Ssl Confi gs;

i mport org.apache. kaf ka. cormon. seri al i zati on. Stri ngDeseriali zer;
i mport org. apache. kaf ka. conmon. seri al i zation. StringSerializer;
i nport org.oran. avro. deno. pm PMF at ;

public cl ass PMDat aPr ot obuf Exanpl e {

private stati
private stati
private stati
private stati
private stati
private stati
private stati
private stati
private stati
private stati

final String REA STRY_URL = "http://1 ocal host: 8080/ api s/registry/v2";

final String BOOTSTRAP_HOST = "192.168. 49.2";

final String BOOTSTRAP_PORT = "31809";

final String SERVERS = BOOTSTRAP_HOST+": " +BOOTSTRAP_PORT;

final String PASSWORD = "Yx79VGQAW Mu";

final String KEYSTORE = "/ mt/c/ Users/ ktinoney/ go/ kaf ka/ user s/ user-keystore.jks";
final String TRUSTSTORE = "/ mt/c/ Users/ ktinoney/ go/ kaf ka/ users/user-truststore.jks";
final int NUVMBER OF MESSAGES = 10;

final String TOPI C_NAME = PMDat aPr ot obuf Exanpl e. cl ass. get Si npl eNane() ;

final String SCHEMA NAME = "PMData";

O 000000000

public static final void main(String [] args) throws Exception {
PMDat aPr ot obuf Exanpl e app = new PMDat aPr ot obuf Exanpl e() ;
String jsonFile = "pmreport.json”;
//String jsonFile = "A20000626.2315+0200- 2330+0200_HTTPS- 6- 73. j son";
String jsonData = app.getFil eAsString(jsonFile);
PMVDat aType pm = fromlsonTod ass(j sonDat a) ;

Systemout.println("Starting exanpl e
String topi cName = TOPI C_NAME;
String key = SCHEMA NAME;

+ PMDat aPr ot obuf Exanpl e. cl ass. get Si npl eNane() ) ;

/] Create the producer.
Producer <Obj ect, PMDat aType> producer = createKaf kaProducer();
/1 Produce 2 nessages.
try {
System out . println("Producing (1) nessages.");
/1 Send/ produce the nmessage on the Kafka Producer
Producer Recor d<Cbj ect, PMDat aType> producedRecord = new Producer Recor d<>(t opi cNane, key, pm;
producer . send( producedRecord) ;
System out. println("Messages successfully produced.");
} finally {
Systemout.println("d osing the producer.");
producer. flush();
producer. cl ose();

}

/] Create the consuner
Systemout.println("Creating the consumer.");
Kaf kaConsuner <Long, PMDat aType> consuner = creat eKaf kaConsuner ();

/'l Subscribe to the topic
System out . println("Subscribing to topic + topi cNane) ;
consuner . subscri be(Col | ecti ons. si ngl et onLi st (topi cNane));

/1 Consune the nessage.
try {
int messageCount = O;
System out . println("Consum ng (1) nessages.");
whil e (nmessageCount < 1) {
final ConsunerRecords<Long, PMDataType> records = consuner. pol | (Duration. of Seconds(1));



nessageCount += records. count();

if (records.count() == 0) {
/1 Do nothing - no nmessages waiting.
Systemout. println("No nessages waiting...");

} el se records.forEach(record -> {
PMVDat aType val ue = record. val ue();
System out. println("Consunmed a nessage: " );
/1 unmarshal | the message
Li st<PMFl at > fl atList = transfornPMS(val ue);
flatList.forEach(Systemout::println);

b
}
} finally {
consuner . cl ose();
}
System out. println("Done (success).");
}
/*-k

* Creates the Kafka producer.

*/

private static Producer<Object, PMataType> creat eKaf kaProducer () {
Properties props = new Properties();

/1 Configure kafka settings

props. put | f Absent ( Producer Confi g. BOOTSTRAP_SERVERS_CONFI G SERVERS) ;

props. put | f Absent ( Producer Confi g. CLI ENT_I D_CONFI G, "Producer-" + TOPI C_NAME);

props. put | f Absent ( Producer Confi g. ACKS_CONFIG "all");

props. put | f Absent ( Producer Confi g. KEY_SERI ALI ZER_CLASS_CONFI G, StringSerializer.class.getNane());

/] Use the Apicurio Registry provided Kafka Serializer for Protobuf

props. put | f Absent ( Producer Confi g. VALUE_SERI ALI ZER_CLASS_CONFI G, Pr ot obuf Kaf kaSeri al i zer. cl ass.
get Name() ) ;

/1 Configure Service Registry |ocation
props. put | f Absent ( Ser deConfi g. REG STRY_URL, REG STRY_URL);
props. put | f Absent ( SerdeConfi g. EXPLI Cl T_ARTI FACT_GROUP_I D, "default");

/] Register the artifact if not found in the registry.
props. put | f Absent ( SerdeConfi g. AUTO REG STER_ARTI FACT, Bool ean. TRUE);

//Just if security values are present, then we configure them
configureSecurityl fPresent(props);

I/l Create the Kafka producer
Producer <Obj ect, PMDat aType> producer = new Kaf kaProducer <>(props);
return producer;

}

/**

* Creates the Kafka consuner.

*/

private static Kaf kaConsumer<Long, PMDataType> creat eKaf kaConsuner () {
Properties props = new Properties();

/] Configure Kafka

props. put | f Absent ( Producer Conf i g. BOOTSTRAP_SERVERS_CONFI G SERVERS) ;

props. put | f Absent (Consuner Confi g. GROUP_I D_CONFI G, " Consuner-" + TOPI C_NAME);

props. put | f Absent (Consuner Confi g. ENABLE_AUTO COVWM T_CONFI G, "true");

props. put | f Absent (Consuner Confi g. AUTO_ COWM T_I NTERVAL_MS_CONFI G, "1000");

props. put | f Absent ( Consuner Confi g. AUTO OFFSET_RESET_CONFI G "earliest");

props. put | f Absent (Consuner Confi g. KEY_DESERI ALI ZER_CLASS_CONFI G, StringDeserializer.class. getNane());
/1 Use the Apicurio Registry provided Kafka Deserializer for Protobuf

props. put | f Absent (Consuner Confi g. VALUE_DESERI ALI ZER_CLASS_CONFI G, Pr ot obuf Kaf kaDeseri al i zer. cl ass.
get Name() ) ;

/1 Configure Service Registry |ocation
props. put | f Absent ( Ser deConfi g. REG STRY_URL, REG STRY_URL);

//Just if security values are present, then we configure them
configureSecurityl fPresent(props);



/] Create the Kafka Consuner
Kaf kaConsuner <Long, PMDat aType> consuner = new Kaf kaConsuner <>(props);
return consuner;

}

private static void configureSecuritylfPresent(Properties props) {
props. put | f Absent (CommonCl i ent Confi gs. SECURI TY_PROTOCOL_CONFI G, "SSL");
props. put | f Absent (Ssl Confi gs. SSL_TRUSTSTORE_LOCATI ON_CONFI G TRUSTSTORE) ;
props. put | f Absent (Ssl Confi gs. SSL_TRUSTSTORE_PASSWORD CONFI G,  PASSWORD) ;

/1 configure the followi ng three settings for SSL Authentication
props. put | f Absent (Ssl Confi gs. SSL_KEYSTORE_LOCATI ON_CONFI G KEYSTORE) ;
props. put | f Absent (Ssl Confi gs. SSL_KEYSTORE_PASSWORD _CONFI G PASSWORD) ;
props. put | f Absent (Ssl Confi gs. SSL_KEY_PASSWORD CONFI G PASSWORD) ;

}

public static Message fromlson(String json) throws | OException {
Bui | der structBuilder = Struct.newBuil der();
JsonFor mat . par ser (). ignori ngUnknownFi el ds(). merge(j son, structBuilder);
return structBuil der. build();

}

@uppr essWar ni ngs({"unchecked", "rawtypes"})
public static PMDataType fromlsonToC ass(String json) {
PMDat aType. Bui | der pnBui |l der = PMDat aType. newBui | der () ;
try {
JsonFor nmat . parser (). nerge(j son, pnBuil der);
} catch(lnvalidProtocol Buf fer Excepti on e) {
e.printStackTrace();
}
PMVDat aType val ue = pnBuil der. build();
return val ue;

}
public String getFileAsString(String fileNane)throws Exception
{
Cl assLoader classLoader = getd ass().getd assLoader ();
I nput Stream i nput Stream = cl assLoader . get ResourceAsSt rean(fil eNane) ;
/1 the streamholding the file content
if (inputStream== null) {
throw new ||| egal Argunent Exception("file not found! " + fileName);
} else {
String result = IQUtils.toString(inputStream StandardCharsets. UTF_8);
return result;
}
}

public static List<PMl at> transfornPMS(PMDat aType pmns){
Li st<PMFl at> flatList = new ArrayList<>();
Event event = pns. getEvent();
CommonEvent Header conmonEvent Header = event. get ConmonEvent Header () ;
String domain = conmmobnEvent Header . get Domai n() ;
String event Name = conmpnEvent Header . get Event Name() ;
String sourceName = conmonEvent Header. get Sour ceNane() ;
String reportingEntityName = commonEvent Header . get Reporti ngEntityNane();
| ong startEpochM crosec = commopnEvent Header . get St art EpochM crosec();
| ong | ast EpochM crosec = comonEvent Header . get Last EpochM crosec();
String ti meZoneOf f set = commonEvent Header. get Ti meZoneOf f set () ;
Per f 3gppFi el ds perf3gppFi el ds = event. get Per f 3GopFi el ds();
String perf3gppFi el dsVersi on = perf3gppFi el ds. get Per f 3CGopFi el dsVersi on();
MeasDat aCol | ecti on nmeasDat aCol | ecti on = perf 3gppFi el ds. get MeasDat aCol | ection();
int granularityPeriod = neasDataCol | ecti on.getGranul arityPeriod();
String nmeasuredEntityUser Nane = neasDat aCol | ecti on. get Measur edEnt it yUser Nanme() ;
String neasuredEntityDn = neasDat aCol | ecti on. get Measur edEntityDn();
String neasuredEntitySoftwareVersion = nmeasDat aCol | ecti on. get Measur edEnti t ySof t war eVer si on();
Li st <Measl nf oLi st > measl nfolLi sts = neasDat aCol | ecti on. get Measl nfoLi stList();
for (Measl nfoLi st neasl nfoLi st: measl nfoLi sts) {
Measl nf ol d neasl nfold = neasl nfoLi st. get Measl nfol d();
String sMeasl nfold = neaslnfol d. get SMeasl nfol d();



MeasTypes neasTypes = neasl nfolList. get MeasTypes();
Li st <String> sMeasTypesLi st = neasTypes. get SMeasTypesLi stList();
Li st <MeasVal uesLi st > neasVal uesLi sts = neasl nfolLi st. get MeasVal uesLi stList();
for (MeasVal uesLi st neasVal ueslLi st: measVal uesLi sts) {
String neasObj I nstld = neasVal uesLi st. get MeasObj I nstld();
String suspectFlag = neasVal uesLi st. get Suspect Fl ag() ;
Li st <MeasResul t s> neasResul ts = neasVal uesLi st. get MeasResul tsList();
for(MeasResults neasResult : neasResults) {
/| Create new PNMSFl at obj ect
PVFl at flat = new PMFl at ();
flat.set Domai n(donai n);
fl at.set Event Nane(event Nane) ;
fl at.set Sour ceNane(sour ceNane) ;
flat.setStart EpochM crosec(startEpochM crosec);
flat.setLast EpochM crosec(| ast EpochM crosec);
flat.setTi meZoneOf fset (ti meZoneOf f set) ;
flat.setGanul arityPeriod(granul arityPeriod);
flat.set MeasuredEntityDn(neasuredEntityDn);
flat.set MeasuredEntityUser Nane( measur edEntityUser Nane) ;
fl at. set SMeasl nf ol d(sMeasl nf ol d);
flat.setMeasQbj I nstld(nmeasCbjInstld);
flat.set Suspect Fl ag(suspect Fl ag) ;
String sMeasType = sMeasTypesList.get(nmeasResult.getP()-1);
flat.set SMeasType(sMeasType);
String sVal ue = neasResul t. get Sval ue();
flat.setSVal ue(sVal ue);
/] add the object to the |ist
flatList.add(flat);

}
}

return flatList;

}

Links
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https://wiki.o-ran-sc.org/display/RICNR/Release+H%3A+AVRO
https://wiki.o-ran-sc.org/download/attachments/78217514/PMProtos.java?version=1&modificationDate=1685021638672&api=v2
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