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Why instrumentation?
Visibility & Insight

Debugging
Method

Forecasting

Performance

“If you can’t measure it, you can’t manage it.” – David Garvin



Output
Logging

Counters

Oracle – builtin

Oracle Trace

Instrumentation 1.0
“If you can’t measure it, you can’t manage it.” – David Garvin



Counters

Oracle – builtin

Instrumentation 1.0
“If you can’t measure it, you can’t manage it.” – David Garvin



- Out of the box
v$session, v$lock, v$latchholder

v$sql,  v$active_session_history

AWR, ADDM, Statspack

Oracle Wait Interface (OWI)

Oracle Trace



select 
sql_id, parsing_schema_name usr,
round(s.buffer_gets/ case when s.executions = 0 then 1

else s.executions
end, 2)                            gets_pr_exe, 

round(s.buffer_gets/ 
case when s.rows_processed=0 and s.executions=0 then 1

when s.rows_processed<s.executions then s.executions
else s.rows_processed end, 2)                   gets_pr_row, 

buffer_gets lio, executions nr_exe, rows_processed nr_rows, sql_text
from v$sql s
where 1=1 
and parsing_schema_name not in ('SYS')
and sql_text not like 'DECLARE job BIN%'
-- and sql_id not in ('6mcpb06rctk0x','5h5tk3d5gszky')  
-- and parsing_schema_name='HR'

order by 3 desc;



Probably good – less than about 5 gets_per_row

Probably acceptable – up to about 10-20 gets_per_row

Probably inefficient – more than about 15-20 gets_per_row

How many tables are being joined? Range Scans vs Equality Scans? etc.

It depends!



Note! These queries WERE “fast enough” – except in some rear occasions.



Output
Instrumentation 1.0
“If you can’t measure it, you can’t manage it.” – David Garvin



create procedure doSomething(a_i IN number, b_i IN number) {

doPart1(a_i);
doPart2(b_i);

}
/

set timing on
begin

doSomething(1,2);
end;
/

PL/SQL procedure successfully completed.

Elapsed: 00:00:04.329



Where is time being spent?
“If you can’t measure it, you can’t manage it.” – David Garvin



procedure out(l_text IN varchar2) as
begin 

dbms_output.put_line(l_text);
end;

Instrumentation: Output



create procedure doSomething(l_sec1 IN number, l_sec2 IN number) as
t0 pls_integer;
t1 pls_integer; 
t2 pls_integer;
t3 pls_integer;

begin
out('STARTED  doSomething: '|| to_char(sysdate,'HH24:MI:SS'));
out('BIND: l_sec1=' || l_sec1 || ', l_sec2='|| l_sec2 );      

t0 := dbms_utility.get_time*10;
doPart1(l_sec1);
t1 := dbms_utility.get_time*10;
doPart2(l_sec2);
t2 := dbms_utility.get_time*10;

out('doPart1 - Completed : ' || to_char(t1-t0) || ' ms');
out('doPart2 - Completed : ' || to_char(t2-t1) || ' ms');
out('FINISHED doSomething: ' || to_char(t2-t0) || ' ms');

end;

Instrumentation: Output



STARTED  doSomething: 21.01.2019 12:46:43
Variables: l_sec1=1, l_sec2=1
doPart1 - Completed :  102 ms
doPart2 - Completed : 4219 ms
FINISHED doSomething: 4323 ms

PL/SQL procedure successfully completed.

Elapsed: 00:00:04.329



Logging Instrumentation 1.0
“If you can’t measure it, you can’t manage it.” – David Garvin



public void doSomething(int a, int b) {

doPart1(a,b);

doPart2(a,b);

}

Logger log = LoggerFactory.getLogger(Demo.class);
int t0, t1, t2, t3;
t0 = TimeUtil.gettime()*10;

t1 = TimeUtil.gettime()*10;

t2 = TimeUtil.gettime()*10;

if (debug || t3-t0 > 3000) {
log.info(“Total   : “ + t3-t0 + “ ms”);
log.info(“*doPart1: “ + t1-t0 + “ ms”);
log.info(“*doPart2: “ + t2-t1 + ” ms”);

}



28-11-2018 13:32:18.539 [main] INFO no.eritec.Demo.doSomething – Total   : 4323ms 
28-11-2018 13:32:18.539 [main] INFO no.eritec.Demo.doSomething – *doPart1:  102ms 
28-11-2018 13:32:18.539 [main] INFO no.eritec.Demo.doSomething – *doPart2: 4219ms 







$ cd logger_3.1.1/
$ sql devdata@localhost:152/ORCL

SQLcl: Release 4.2.0 Production on Mon Jan 21 13:28:33 2019
…

SQL> @logger_install.sql
_____________________________________________________________________________
User has all required privileges, installation will continue.
_____________________________________________________________________________

$ sql system@localhost:1522/ORCL

SQLcl: Release 4.2.0 Production on Mon Jan 21 13:28:33 2019
…

SQL> grant connect, create view, create job, create table, create sequence, 
create trigger, create procedure, create any context to devdata;

Grant succeeded.



begin
logger.log('This is a debug message. (level = 16)’);
logger.log_information('This is an informational message. (level = 8)');
logger.log_warning('This is a warning message. (level = 4)'); 
logger.log_error('This is an error message (level = 2)'); 
logger.log_permanent('This is a permanent message, good for upgrades and ' ||

'milestones. (level = 1) '); 
end; 
/

select id, logger_level level, text from logger_logs_5_min order by id;

ID LEVEL TEXT
---- ----- ---------------------------------------------------------------------

10    16 This is a debug message. (level = 16)
11     8 This is an informational message. (level = 8)
12     4 This is a warning message. (level = 4)
13     2 This is an error message (level = 2)
14     1 This is a permanent message, good for upgrades and milestones.(level = 1)



create procedure doSomething(l_sec1 IN number, l_sec2 IN number) as
t0 pls_integer;
t1 pls_integer; 
t2 pls_integer;
t3 pls_integer;

begin
logger.log('START doSomething: l_sec1='||l_sec1||', l_sec2='||l_sec2 );

t0 := dbms_utility.get_time*10;
doPart1(l_sec1);
t1 := dbms_utility.get_time*10;
doPart2(l_sec2);
t2 := dbms_utility.get_time*10;

logger.log('SUB=> doPart1 - Completed : ' || to_char(t1-t0) || ' ms');
logger.log('SUB=> doPart2 - Completed : ' || to_char(t2-t1) || ' ms');
logger.log('FINISHED doSomething: Total ' || to_char(t2-t0) || ' ms');

end;



TABLE: logger_logs
https://github.com/oraopensource/logger/

SELECT id, logger_level "LEVEL", text, 

to_char(time_stamp,'HH24:MI:SS.SS') "TIME_STAMP", 

scope, unit_name, extra, sid

FROM logger_logs ORDER BY id;





create procedure doSomething(l_sec1 IN number, l_sec2 IN number) as
l_scope logger_logs.scope%type := 'doSomething’; 
l_params logger.tab_param;

begin
logger.append_param(l_params, 'l_sec1', l_sec1);
logger.append_param(l_params, 'l_sec2', l_sec2);

logger.log('START', l_scope, null, l_params); 
logger.time_reset;
logger.time_start('doSomething');

doPart1(l_sec1);

doPart2(l_sec2);

logger.time_stop('doSomething’);
logger.log('END', l_scope); 

end;





procedure doPart3(l_sec IN number) as
l_scope logger_logs.scope%type := 'doPart3';
l_params logger.tab_param;

begin
logger.time_start(l_scope);
logger.append_param(l_params, 'l_sec', l_sec);

if l_sec < 0 or l_sec > 2 then
RAISE_APPLICATION_ERROR(-20001,'Invalid parameter (must be 0-2)');

end if;

dbms_lock.sleep(l_sec*2.1);

logger.time_stop(l_scope);
exception when others then

logger.log_error('Unhandled Exception', l_scope, null, l_params);
raise;

end;





exec logger.purge_all;

exec logger.set_level (logger.g_error_name);





“Performance is measured in 
terms of … 





“Users feel the variance, not the mean”

?

https://www.ge.com/sixsigma/SixSigma.pdf



End-to-end Metrics

Oracle Extended Trace
Instrumentation 2.0
“Performance is a feature.” – Cary Millsap



ACTION CLIENTIDMODULE

v$sql

v$active_session_history

v$session

v$sqlarea v$sqlarea_plan_hash

v$sql_monitor

Oracle End-to-End Metrics



“Users feel the variance, not the mean”
https://www.ge.com/sixsigma/SixSigma.pdf

?
ExperienceID

"08B77430-B717-4ACA-A092-BD970987AD90"



Module, Action, Clientid

Feature in action
PaymentList

User
lasse.jenssen@eritec.no

ExperienceID
UUID/ GUID

mailto:lasse.jenssen@gmail.com?subject=


Connection conn = datasource.getConnection();
Properties p = new Properties();

UUID exerience_id = UUID.randomUUID();

p.add("OCSID.CLIENTID”, experience_id().toString());
p.add("OCSID.MODULE",   "PaymentList");
p.add("OCSID.ACTION",   "lasse@eritec.no");

conn.setClientInfo(p);

… <application code>

conn.close;



BEGIN
DBMS_APPLICATION_INFO.set_module(

module_name => 'PaymentList', 
action_name => 'lasse@eritec.no');

DBMS_SESSION.set_identifier(SYS_GUID());

<application code>

DBMS_APPLICATION_INFO.set_module(
module_name => ' ' , 
action_name => ' ');

DBMS_SESSION.set_identifier(' ');
END;



Where should you set the metrics?
“If you can’t measure it, you can’t manage it.” – David Garvin

Application (JDBC)
If PLSQL –
Use rapper code

procedure doSomethingM(...) as
begin

setMetrics(...);
doSomething(...);
resetMetrics(...);

end;

procedure doSomething(...) as
begin

<my code>;
end;



SELECT * FROM v$session WHERE module='PaymentList';

SELECT * FROM v$sql WHERE module='PaymentList’;

Visibility & Insight

SELECT * FROM logger_logs WHERE module='PaymentList’
ORDER by client_identifier, id;



exec dbms_monitor.serv_mod_act_trace_enable(
service_name => 'PAY_SRV', 
module_name => 'PaymentList', 
action_name => 'lasse@eritec.no', 
waits        => TRUE,  
binds        => TRUE, 
plan_stat => 'ALL_EXECUTIONS' ); 

select * from dba_enabled_traces;



*** 2014-09-24 12:25:11.332
*** SESSION ID:(56.4539) 2014-09-24 12:25:11.332
*** CLIENT ID:(067e6162-3b6f-4ae2-a171-2470b63dff00) 2014-09-24 12:25:11.332
*** SERVICE NAME:(pay_srv) 2014-09-24 12:25:11.332
*** MODULE NAME:(PaymentList) 2014-09-24 12:25:11.332
*** ACTION NAME:(lasse@eritec.no) 2014-09-24 12:25:11.332
*** CONTAINER ID:(3) 2014-09-24 12:25:11.332

EXEC #140491268512760:c=0,e=55,p=0,cr=0,cu=0,mis=0,r=0,dep=0,og=0,…
WAIT #140491268512760: nam='SQL*Net message to client' ela= 1 driver id=…
WAIT #140491268512760: nam='SQL*Net message from client' ela= 137 driver …
=====================
…



> trcsess output=myfile01.trc clientid="08B77430-B717-4ACA-A092-BD970987AD90" *



DBOP

Real-Time
SQL Monitoring

Instrumentation 2.1
“Performance is a feature.” – Cary Millsap

ECID



ECID – Execution Context ID

Oracle Dynamic Monitoring Service (DMS)
Oracle Fusion Middelware

Oracle HTTP server Oracle Weblogic Oracle Database



Execution Context Id (ECID)

public void setMetrics(Connection c) throws SQLException {
Properties p = new Properties();
p.setProperty("OCSID.MODULE", l_feature);
p.setProperty("OCSID.ACTION", l_user);
p.setProperty("OCSID.CLIENTID", UUID.randomUUID().toString());
p.setProperty("OCSID.ECID", l_context);
c.setClientInfo(p);

}

v$session v$active_session_history v$sql_monitor





DBOP

Real-Time
SQL Monitoring

Instrumentation 2.1
“Performance is a feature.” – Cary Millsap

ECID



Real-time SQL Monitoring

public void setMetrics(Connection c) throws SQLException {
Properties p = new Properties();

p.setProperty("OCSID.MODULE", l_feature);
p.setProperty("OCSID.ACTION", l_user);
p.setProperty("OCSID.CLIENTID", UUID.randomUUID().toString());
p.setProperty("OCSID.ECID", l_context);
p.setProperty("OCSID.DBOP", l_feature);

c.setClientInfo(p);
}



Real-time SQL Monitoring

DECLARE   
l_dbop_eid number;

BEGIN
l_dbop_eid := DBMS_SQL_MONITOR.begin_operation (

dbop_name => 'findAllUsers',      
dbop_eid => l_dbop_eid,      
forced_tracking => DBMS_SQL_MONITOR.force_tracking );

<code>

DBMS_SQL_MONITOR.end_operation (
dbop_name => 'findAllUsers',
dbop_eid => l_dbop_eid );

END; 
/



Real-time SQL Monitoring

SELECT DBMS_SQL_MONITOR.report_sql_monitor(
dbop_name => 'findAllUsers',
type         => 'TEXT',
report_level => 'ALL') AS report

FROM dual;
======================================================================================================================================================
| Status | Duration | SQL Id or DBOP Name | Exec Id |        Start        | User |       Module/Action        | Dop | DB Time | IOs | SQL Text       |
======================================================================================================================================================
| DONE   |     5.0s |    findAllUsers     |   125   | 01/23/2019 07:20:39 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   118   | 01/23/2019 07:06:21 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   111   | 01/23/2019 07:02:40 | DEMO | HibernateTest/findAllUsers |     |   0.01s | |                |
| DONE   |      10s |    findAllUsers     |   104   | 01/23/2019 06:56:54 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |     9.0s |    findAllUsers     |   97    | 01/23/2019 06:56:08 | DEMO | HibernateTest/findAllUsers |     |   0.01s | |                |
| DONE   |      10s |    findAllUsers     |   90    | 01/23/2019 06:54:08 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   83    | 01/23/2019 06:48:25 | DEMO | HibernateTest/findAllUsers |     |   0.04s | |                |
| DONE   |      10s |    findAllUsers     |   69    | 01/22/2019 22:46:50 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   65    | 01/22/2019 22:46:24 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   46    | 01/22/2019 22:43:06 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      11s |    findAllUsers     |   42    | 01/22/2019 22:41:59 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   19    | 01/22/2019 22:16:51 | DEMO | HibernateTest/findAllUsers |     |   0.02s | |                |
| DONE   |      10s |    findAllUsers     |   13    | 01/22/2019 22:15:06 | DEMO | HibernateTest/findAllUsers |     |   0.05s | |                |
======================================================================================================================================================



Real-time SQL Monitoring

SELECT *
FROM v$sql_monitor WHERE dbop_name = 'findAllUsers';



/*+ MONITOR */    hint

DECLARE   
l_dbop_eid number;

BEGIN
l_dbop_eid := DBMS_SQL_MONITOR.begin_operation (

dbop_name => 'testDBOP', dbop_eid => l_dbop_eid,      
forced_tracking => DBMS_SQL_MONITOR.force_tracking );

for rec in (SELECT /*+ MONITOR */ FROM dual) loop
null;

end loop;

DBMS_SQL_MONITOR.end_operation (
dbop_name => 'testDBOP', dbop_eid => l_dbop_eid );

END; 
/



/*+ MONITOR */    hint



LogStash
Kibana

Instrumentation 3.0
“Performance is a feature.” – Cary Millsap

ElasticSearch



HTTP server

Oracle Weblogic

Oracle Database



https://www.elastic.co/blog/visualising-oracle-performance-data-with-the-elastic-stack



“Performance is … a feature!”

Need to decide:
- What should always be logged (application, errors)

Instrument your code:
- Oracle End-to-end Metrics
- Logging (both application and database)

- How to turn on logging when needed (database logging)



lasse.jenssen@eritec.no
Twitter: @lasjen

http://www.eritec.no

mailto:Lasse.jenssen@evry.com
http://www.rightconsulting.no

