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HDB++ Architecture
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HDB++ @ ESRF overview
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Cassandra main advantages

● Continuous availability with no SPOF

● Linear Scalability 
(Need more performances? 
           more storage?           =>        Add new nodes!)

● Multi Datacenter replication

● Statistics computation on the archived data
 
thanks to Apache 
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HDB++ @ ESRF overview
6 nodes, 2 datacenters, RF = 3
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HDB++ Configuration GUI

Doc: 
http://www.tango-controls.org/community/project-docs/hdbplusplus/hdbplusplus-doc/configuration-gui

http://www.tango-controls.org/community/project-docs/hdbplusplus/hdbplusplus-doc/configuration-gui
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HDB++ Diagnostics GUI
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HDB++ Diagnostics GUI
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HDB++ Diagnostics GUI
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HDB++ Diagnostics GUI
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HDB++ Viewer
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HDB++ Viewer
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HDB++ Viewer
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HDB++ Viewer
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HDB++ Java extraction API
 Hdb hdb = new Hdb();

  try {

   // Connect to HDB ++ using system variables
   hdb.connect();

   // Get list of archived attributes
   String[] attList = hdb.getReader().getAttributeList();

   // Fetch data
   HdbDataSet data = hdb.getReader().getData(attList[0],"09/07/2015 
12:00:00","10/07/2015 12:00:00");

   // Display data
   for(int i=0;i<data.size();i++) {
     HdbData d = data.get(i);
     long ms = d.getDataTime()/1000;
     System.out.println("  Rec #"+i+" :"+Hdb.hdbDateFormat.format(ms)+" 
"+d.getValueAsDouble());
   }

  } catch (HdbFailed e) {
    System.out.println(e.getMessage());
  }
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Analytics & Decimation

Samuel 
working on 
this subject 
until 
September
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HDB++ @ ESRF

• MySQL with HDB++ schema no longer in operation but 
could be used for tests

• The old ESRF HDB is still the official one due to some 
servers needing HDB++ auto-configuration 
=> HdbConfiguratorServer (java DS) was created

• Some attributes are stored only in HDB++
• HDB++ Cassandra in “operation” since October 2014
• Cassandra disk usage: ~325 GB per node
• Cluster running with new machines since January 2016:

● 1 with 8 CPU cores - 64 GB RAM – rotational drives (~3.3 TB)
● 2 with 16 CPU cores - 64 GB RAM – rotational drives (~1.8 TB)
● 3 with 32 CPU cores - 128 GB RAM – SSD drives (~3 TB)

• Cluster running Cassandra 2.2.4.
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HDB++ on FERMI

1 virtual host for HDB++
Ubuntu 10.04.4 LTS x86_64
MySQL backend, HDB++ schema

TANGO 9.2.2
36 archiver instances (EventSubscriber)
1 ConfigurationManager
7582 attributes archiving
~7600 events/min mean archiving frequency

HDB++ on Elettra

1 host for HDB++ and HDB
Uduntu 10.04.4 LTS x86_64
MySQL backend, legacy HDB schema

TANGO 8.1.2.c
8 archiver instances (EventSubscriber)
1 ConfigurationManager
1269 attributes archiving
~800 events/min mean archiving frequency



21-23.06.2016 30th TANGO Meeting 19

http://w
w

w
.tang o.cont rols.org

One ConfigurationManager

HDB++ statistics archiver, events pushed

Llrf-kgXX – 129 archived attributes each (250 total), 182 events pushed,
up to 50Hz
Upper bound 6450 ev/s – real use case @ 50HZ ~100 ev/s

Many server events based on polling

HDB++ on FERMI
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HDB++ distribution
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HDB++ distribution table
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HDB++ diagnostics
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Storage rate [ev/m]
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eGiga2m
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Alarm handling and notification

EventSubscriber
TANGO DS

AttributeNokNumber

Alarm
TANGO DS

AttributeNokNumber  > 0
Event

Event

Alarm Client/GUI

AlarmMail
TANGO DS

Mail to specified
recipients

Command
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Alarm handling and notification

ALARM

NORMAL
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HDB++ meeting

Last HDB++ meeting at Elettra, 10-11.05.2016

4 institutes represented: Alba, Elettra, ESRF, Soleil + SKA South Africa via teleconf

ALBA tests with HDB++: worried about:
● Larger attribute tables size (→ larger disk usage)

● → Diagnostic timestamps moved on a separate table and made optional
● → Error description moved on a separate table

● Rules for partitioning still to be defined
● Not compatible with Mambo
● HDB++ dedicated archiving approach, not suitable for dynamic data
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HDB++ meeting

Run/Shutdown management
Need to support several operating modes, or strategies, in the archiving engine on a
per-attribute basis.
→ Modify AttributeList device property to support a name=value approach for the

Context

tango://srv-tango-srf.fcs.elettra.trieste.it:20000/eos/climate/18b20_eos.01/state; \
context=RUN|SHUTDOWN
tango://srv-tango-srf.fcs.elettra.trieste.it:20000/eos/climate/18b20_eos.01/temperature; \
context=RUN|SHUTDOWN

The labels for the strategy, implemented as enum, are defined in a free property, 
and/or in the class property and/or in the device property, with increasing priority.
The defaults values, as well as the default context, are pre-defined but can be
modified by the user. The default values are:

ALWAYS 0
RUN 1
SHUTDOWN 2
SERVICE 3

A Context r/w memorized attribute, set by higher layer logic, tells the archiver the required
Context transition
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HDB++ meeting

Different polling periods for cache and event subsystems

The polling period affects several aspects of TANGO device server behaviour;
relevant to clients and archiving system are:

● the rate at which the cache is updated
● the time at which change/archive/periodic event[s] are checked and possibly sent

Sometimes a fast rate for updating the cache is needed (short polling period) but on
the opposite checking and sending change/archive/periodic events at that rate is
unconvenient; event thresholds may help but not always solve.

One idea is to add scale factors, with default value equal 1, to define
change/archive/periodic event check time with respect to the attribute polling period
on a per-attribute basis; in pseudocode:

change_event_check_period = attribute_polling_period * change_event_polling_factor
archive_event_check_period = attribute_polling_period * archive_event_polling_factor
periodic_event_check_period = attribute_polling_period * periodic_event_polling_factor
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HDB++ meeting

Temporary storage of historical data
To support temporary storage of historical data one new column has to be added
to the att_conf table:

CREATE TABLE IF NOT EXISTS att_conf(
att_conf_id INT UNSIGNED NOT NULL AUTO_INCREMENT PRIMARY KEY,
att_name VARCHAR(255) UNIQUE NOT NULL,
att_conf_data_type_id INT UNSIGNED NOT NULL,
ttl INT UNSIGNED NULL DEFAULT 0,
facility VARCHAR(255) NOT NULL DEFAULT '',
domain VARCHAR(255) NOT NULL DEFAULT '',
family VARCHAR(255) NOT NULL DEFAULT '',
member VARCHAR(255) NOT NULL DEFAULT '',
name VARCHAR(255) NOT NULL DEFAULT '',
INDEX(att_conf_data_type_id)
) ENGINE=MyISAM COMMENT='Attribute Configuration Table';

The ttl column defines the time-to-live in hours on a per-attribute basis. Furtermore, to support
configuration of this new field from the Configuration Manager interface should be updated:

int configure_Attr(
  string name,
  int type,               /* DEV_DOUBLE, DEV_STRING,... */
  int format,             /* SCALAR, SPECTRUM,... */
  int write_type,         /* READ, READ_WRITE,... */
  unsigned int ttl        /* hours, 0 = forever */
);

Deleting expired data is delegated to the SQL backend.
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