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Responsibility
� The Job Scheduler roadmap is created by the development tea m

� The responsible person for publication and maintenance of  the roadmap is the project maintainer, 

andreas.pueschel@sos-berlin.com

� Updates to the roadmap are effected every two months

Commitment
� We adhere to this roadmap and strive to implement feature s in the given sequence, 

scope and quality

� We do not guarantee the strict sequence of feature impleme ntation as given in the roadmap, 

nor do we accept any legal obligation to implement featur es as stated by the roadmap

Features
� Features are added to the roadmap in correspondence with user requests

� Feature requests that are accompanied by customer funding are prioritized

Requests and Comments
� You are invited to submit individual feature requests

� Please send your requests and comments to info@sos-berlin.com

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� Availability (backup and failover)

� Load Balancing

� Web Interface

� Dynamic Configuration

� Synchronized Job Chains

� Standard Jobs

� Supervision

� Porting

� Monitoring

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Availability (quarter 1/2007)
� available: primary and backup Job Schedulers

� available: automatic failover

� available: file monitoring failover

Load Balancing (quarter 2/2007)
� available: distributed orders

� available: mixed operation of distributed and local job  chains

Web Interface (quarter 2/2007)
� available: operational improvements to built-in web i nterface

� available: web interface for job management with improv ed usability

and full xml support based on Ajax implementation

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Dynamic Configuration (quarter 3/2007)
� available: add configurations without required Job Sche duler restart

� available: support modular configuration objects (jobs , job chains, locks etc.)

Synchronized Job Chains (quarter 4/2009)
� planned: multiple file monitoring and synchronization

� planned: split and merge job chains for parallel execut ion

Standard Jobs (quarter 1/2008)
� available: FileOperations, FTP, SSH, SCP, SFTP

� planned: ETL Jobs (extraction and transformation) 

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Supervision (quarter 1/2008)
� available: supervisor and workload instances

� planned: supervisor and proxy instances

� planned: automatic failover from supervisor to proxy ins tances

Porting (quarter 4/2009)
� available: Port for HP-UX Itanium (starting with 11.23 in quarter 2/2007)

� available: Port for IBM AIX (quarter 1/2008)

� in progress: Port for Open Solaris and Solaris X86 ( quarter 3/2009)

Monitoring (quarter 4/2009)
� available: integration with Nagios: plugin mechanism (q uarter 1/2007)

� planned: integration with Nagios: SNMP traps (quarter 4/2009)

� planned: open interface for monitoring software (quarter 3/2009)
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� available: Primary and Backup Job Schedulers

� available: Automatic Failover

� available: File Monitoring Failover

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Primary and Backup Job Schedulers

Job Configuration

Heartbeats
Job History

Order History

Job Configuration

Heartbeats
Availability Check

� Job configurations are
loaded from a network storage,     
alternatively from a clustered
database (Managed Jobs)

� Primary and Backup Job    
Schedulers use the same job 
configurations and database

� The Backup Job Scheduler
constantly checks in the
database if the Primary Job         
Scheduler is up and running

� The Backup Job Scheduler
will not execute any jobs

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Primary and Backup Job Schedulers

The following prerequisites must be fulfilled:

� The Job Scheduler configuration files must be locat ed in a clustered environment, 

e.g. in a network storage or in a database

� The same job configurations apply for the Primary a nd the Backup Job Scheduler

� During normal operation of the Primary Job Schedule r the Backup Scheduler will 

� check in the database if the Primary Job Scheduler is up and running

� load the same job configuration as the Primary Job Scheduler from disk or from a database

� not execute any jobs

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Failover from Primary to Backup Job Scheduler

Job Configuration

Heartbeats
Job History

Order History

Job Configuration

Heartbeats
Job History
Order History
Pending Orders

� Failure of the Primary Job 
Scheduler is detected by the
Backup Scheduler

� Missing heartbeats in the
database signal a failure of the
Primary Job Scheduler

� The Backup Job Scheduler
switches to execution mode   
and runs jobs from its configuration

� The Backup Job Scheduler
completes the execution of 
pending orders

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Failover from Primary to Backup Job Scheduler

The following rules apply for automatic failover to a Back up Job Scheduler

� In case of failure of the Primary Job Scheduler the  Backup Job Scheduler will:

� switch to execution mode and run jobs from its conf iguration

� write the job history to the same database as the P rimary Job Scheduler

� complete the execution of pending orders that are p rocessed in a job chain and could not be 

terminated successfully by the Primary Job Schedule r

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Primary and Backup Job Schedulers with File Monitoring

Monitor Files

Heartbeats
Create Orders

Monitor Files

Heartbeats
Check Availability

� Monitoring of files is done for
a network share by both Primary
and Backup Job Scheduler

� Primary and Backup Job 
Schedulers use the same job 
configurations and database

� The Backup Job Scheduler constantly
checks in the database if the Primary

Job Scheduler is up and running

� The Backup Job Scheduler
will not execute any jobs

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Primary and Backup Job Schedulers with File Monitoring

Monitor Files

Heartbeats
Create Orders

Monitor Files

Heartbeats
Create Orders

� Failure of the Primary Job
Scheduler is detected by
the Backup Scheduler

� Missing heartbeats in the
database signal a failure of the
Primary Job Scheduler

� The Backup Job Scheduler
switches to execution mode    
and runs jobs from its configuration

� The Backup Job Scheduler
completes the execution of
pending orders

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Primary and Backup Job Schedulers with File Monitoring

The following rules apply for automatic failover of file mo nitoring:

� In case of failure of the Primary Job Scheduler the  Backup Job Scheduler will

� switch to execution mode and run jobs from its conf iguration

� write the job history to the same database as the P rimary Job Scheduler

� complete the execution of pending orders that are p rocessed in a job chain and could 

not be terminated successfully by the Primary Job S cheduler

� monitor the directories for files that are specifie d in its configuration

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: Distributed Orders

� available: Mixed Operation of Distributed
and Local Job Chains

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Load Balancing with multiple Job Schedulers

Job Configuration

Enqueued Orders
Job History

Order History
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Enqueued Orders
Job History
Order History

� The Secondary Job Schedulers
concurrently execute orders that
are synchronized by the database

� An arbitrary number of Secondary
Job Schedulers can be operated
in parallel

� Job configurations are
loaded from a network storage, 
alternatively from a clustered
database (Managed Jobs)

� Primary and Secondary Job 
Schedulers use the same job 
configurations and database

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Load Balancing with multiple Job Schedulers

The following rules apply for load balancing of Job Schedu lers:

� The Job Scheduler configuration files must be locat ed in a clustered environment, e.g. in 
a SAN storage or in a database

� The same job configurations apply for the Primary a nd the Secondary Job Schedulers

� Orders for job chains are executed concurrently and  are synchronized in the database

� The workload is balanced by the fact that every Job  Scheduler fetches the number of orders 
from the database that corresponds to the number of  parallel tasks configured for the job chain

� In case of failure of a Job Scheduler its orders wi ll be completed by Secondary Job Schedulers
after a configurable timeout

� An arbitrary number of Job Schedulers can be operat ed in parallel

� Distributed Job Schedulers can handle distributed a nd local job chains at the same time.

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: Operational Improvements
to built-in Web Interface

� available: Web interface for job management
with improved usability and full xml support
based on Ajax implementation

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Improvements to the Job Scheduler Web Interface

� Skip or stop nodes of a Job Chain (available)

� Create Orders with parameters (available)

� Change state/start time of existing Orders (availab le)

� Sort jobs

� Show only running (stopped…) Jobs

� Show Jobs that have run today

� Show Jobs that will run in the future

� Show Job dependencies

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Explorer-like web interface to manage

� Jobs

� Job Chains

� Orders

� Process Classes

� Locks

For one or more Job Schedulers in a database

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Features

� Organize Managed Objects (Job, Order, Lock…) in a t ree structure

� Assign permissions (rwx) for different users to Man aged Objects

� Create references to a Job, use one Job in several Job Chains

� Copy and paste Jobs, Orders…

� Import existing Job and Order definitions from XML files by

� HTTP Upload

� Clipboard

� Edit Managed Objects in the web interface with

� Easy-to-use dialogs

� XML

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: add configurations without required Job 
Scheduler restart

� available: support modular configuration objects
(jobs, job chains, locks etc.)

Software- und Organisations-Service GmbH � www.sos-berlin.com

Dynamic Configuration (quarter 3/2007)



Dynamic Configuration

Starting Position
� The Job Scheduler requires a restart to apply chang es to its configuration. This includes 

changes to jobs, job chains, orders etc. 

� Using the Managed Jobs Web Interface circumvents th is restriction as all objects for 
Managed Jobs are automatically submitted to a runni ng Job Scheduler instance by 
API methods. However, this interface is not operate d by all users of Job Scheduler.

Goals
� Enable users to submit jobs, job chains, orders etc . without required restart

� Create modular components per configuration file: o ne file per job, per job chain etc.; 
make use of folders to organize configuration objec ts per project

Tasks
� The Job Scheduler monitors nested configuration dir ectories to detect modular configuration 

files being added, changed or deleted

� The Job Scheduler applies modular configuration obj ects on-the-fly to its run time configuration

� The Java Job Editor and Managed Jobs Web Interface support the creation of modular 
configuration objects

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� planned: multiple file monitoring and synchronization

� planned: split and merge job chains for parallel executio n

Software- und Organisations-Service GmbH � www.sos-berlin.com

Synchronized Job Chains (quarter 4/2009)
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Directory Monitoring for single files

*.txt Job1 Job2 Job3

monitors creates order
for job chain

file order
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Directory Monitoring for multiple files

*.txt

Job1

Job2

Job3monitors
creates orders
for job chain

*.pdf
execute only
if Job1 and Job2
have finished

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Job Chains can split and merge

� More than one "next_state" can be configured for a Job Chain Node

� Thus, parallel nodes are created

� Parallel nodes can be synchronized and merged into one again 

� Order logs contain information about all parallel j obs

Job1 Job2

JobA

Job3

JobB

JobC

Job4

JobD

Job5

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: File Operations

� available: FTP Operations

� available: SSH, SCP, SFTP Operations

� available: MySQL Database Maintenance

� planned: ETL Jobs (extraction and transformation)

Software- und Organisations-Service GmbH � www.sos-berlin.com

Standard Jobs (quarter 1/2008)
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Job Scheduler Jobs provided with the distribution

The Job Scheduler distribution contains Java Jobs f or the following tasks:

� File Operations: Copy, remove, rename files (availa ble)

� Send files by ftp, sftp, scp, http (available)

� Receive files by ftp, sftp, scp (available)

� Check server resources (hard disk space, ram usage)  (available)

� File cleanup (Remove files older than…) (available)

� Extract data from Databases/csv-Files to csv-Files (available)

� Import data to Databases from csv-Files (roadmap)

� Perform maintenance tasks for MySQL (available)

� Check MySQL replication status (available)

� Execute commands on remote hosts by SSH (available)

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Job Scheduler Jobs in planning

The following implementations will be added to the Standard Jobs:

� Signal job starts by database events: based on trig ger solutions for Oracle, PostgreSQL, MySQL, SQL   
Server job starts are automatically caused by such events

� ETL processing: This job set makes use of the above  signalling and is operated in order to 

� automatically retrieve records from a database, 

� create platform independent files with exported rec ords 

� transfer files with exported records to target dest inations

� import files with exported records into the target DBMS

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: Supervisor and Workload Instances

� planned: Supervisor and Proxy Instances

� planned: Automatic Failover from Supervisor
to Proxy Instances

Software- und Organisations-Service GmbH � www.sos-berlin.com

Supervision (quarter 2/2008)
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Supervisor and Workload Instances

Registration

Registration

� Workload Instances register
at the Supervisor Instance

� Heartbeats are sent every 60s

� Connections are resumed
after network outages

WebWeb
BrowserBrowser

� Access to Web Interface
of Supervisor Instance

� Access to Web Interface
of Workload Instances

� Operational control, e.g.
start jobs, stop jobs etc.

Registration

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Supervisor and Workload Instances

The following rules apply to the Supervisor Instance and t o Workload Instances:

� The Supervisor Instance and Workload Instances of t he Job Scheduler are functionally equivalent

� Running as a Supervisor is a role that is assigned by configuration to a Job Scheduler

� The Supervisor Instance can be configured to execut e any jobs likewise Workload Instances 

� Workload Instances can be configured to register as  a Supervisor Instance

� Workload Instances send heartbeats to the Superviso r Instance every 60s

� Connections to the Supervisor Instance are re-estab lished after network outages

� The Supervisor Instance and Workload Instances are accessible by their respective HTML interfaces

� The Supervisor Instance exposes a list of registere d Workload Instances

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Supervisor and Proxy Instances

� Workload Instances can be
configured to register at a 
Supervisor Instance

� They receive a list of proxies
from the Supervisor Instance
that is cached locally

� In case of failure they switch
to the next Supervisor Proxy
determined by the cached list

Registration

Availability Check

� Supervisor Proxies constantly
check if the Supervisor Instance
is up and running

� They receive a list of proxies
from the Supervisor Instance
that is cached locally

� In case of failure the first proxy
in the cached list becomes the
new Supervisor Instance

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Supervisor and Proxy Instances

The following rules apply to Supervisor, Proxy and Work load Instances:

� The Supervisor Instance dynamically accepts registr ations from Proxy Instances

� The Supervisor Instance sends the list of registere d proxies to all available proxies

� The Supervisor Instance sends the list of registere d proxies to all registered Workload Instances 

� The list of proxies is cached locally by the Proxy Instances and by the Workload Instances

� Proxy Instances constantly check if the Supervisor Instance is up and running

� Proxy Instances check their rank in the list of reg istered proxies

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Switching from Supervisor to Proxy Instances

� In case of failure of the
Supervisor Instance all
Workload Instances register
at the next Supervisor Proxy

� The Supervisor Proxy is
chosen according to the list
of proxies that was received
from the Supervisor Instance
and was cached locally

��	��
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���

� A Supervisor Proxy automatically
becomes the new Supervisor
Instance having checked that the
Supervisor Instance is down 

� The new Supervisor Instance
is chosen from the list of proxies
that was received from the
previous Supervisor Instance
and was cached locally

Inactive Supervisor Active Supervisor

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Switching from Supervisor to Proxy Instances

The following rules apply to Supervisor, Proxy and Work load Instances:

� If the Supervisor Instance is down, then the Proxy Instance next on the locally cached list of 
proxies becomes the new Supervisor Instance

� Proxy Instances are synchronized to choose one inst ance as the new Supervisor Instance  

� The new Supervisor Instance sends the updated list of registered proxies to all Workload Instances 

� The Workload Instances register at the Proxy Instan ce next on the locally cached list of proxies
should the Supervisor Instance become unavailable 

� The previous Supervisor Instance is marked as unava ilable by the Workload Instances in the list 
of registered proxies

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: Port for HP-UX Itanium
(starting with 11.23 in quarter 2/2007)

� available: Port for IBM AIX (quarter 1/2008)

� In progress: Port for Open Solaris and Solaris x86 (3/2009 )

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Porting for HP-UX IA64:

� By courtesy of HP Switzerland we could use an Itani um development server for six months 
and could later on buy an Itanium server for future  support 

� The Job Scheduler is operated in the HP-UX producti on environment of Accarda AG *  

Software- und Organisations-Service GmbH � www.sos-berlin.com

*This feature was funded by Swisscom Group (Accarda AG)



%�����)$��+(�!�2

Porting for IBM AIX:

� There are about eight user requests for porting Job  Scheduler to AIX

� IBM is ready to support us and to provide access to  a development server  

� Additional funding from customers is required in or der to launch the porting activities

Software- und Organisations-Service GmbH � www.sos-berlin.com
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� available: Integration with Nagios: Plugin Mechanism

� planned: Integration with Nagios: SNMP Traps

� planned: open interface for monitoring software

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Solution Stack

Open Source Solution for  
Job Automation

Nagios Console

Server 1

Server 2

Server 2 ��� �

� ��� �
��� � � �� �

��� �
Status

�
��� �
��� �

monitor

Nagios Monitor
Open Source Solution for 

Network Monitoring

logs errors

logs errors

check

reports errors

Sends trap events

Monitor Servers 
with Nagios

Check Log Files 
with Job Scheduler

Report Errors to Monitor
with Job Scheduler

Step 1Step 1 Step 2Step 2 Step 3Step 3

� monitors any number of 
servers in your network

� shows results on central 
Nagios Console

� continuous reporting of errors and 
warnings to the Nagios Monitor

� reports are independent from mail 
settings of specific jobs

� automated check of log files
in five minute intervals

� delivers execution results for    
jobs and status messages to the
Network Monitor

Integration with Nagios by SNMP Traps

Job
shell script or 
executable file

Job
shell script or 
executable file

SNMP Trap Support

Log File

Server

Database

SNMP Trap Demon
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Solution Stack
Open Source Solution for  

Job Automation

Nagios Console

Server 1

Server 2

Server 2 ��� �

� ��� �
��� � � �� �

��� �
Status

�
��� �
��� �

monitor

monitor

monitor

Nagios Monitor
Open Source Solution for 

Network Monitoring
logs errors

logs errors

check

reports errors

request from Plug-In

Monitor Servers 
with Nagios

Check Log Files 
with Job Scheduler

Report Errors to Monitor
with Job Scheduler

Step 1Step 1 Step 2Step 2 Step 3Step 3

� monitors any number of 
servers in your network

� shows results on central 
Nagios Console

� continuous reporting of errors and 
warnings to the Nagios Monitor

� reports are independent from mail 
settings of specific jobs

� automated check of log files
in five minute intervals

� delivers execution results for    
jobs and status messages to the
Network Monitor

Integration with Nagios Network Monitor by Plugin

Job
shell script or 
executable file

Job
shell script or 
executable file

response to Plug-In

Job
nagios_check_status

Webservice

Log File

Nagios Plug-In
check_scheduler

Server

Server

Server
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Integration with Nagios Network Monitor by Plugin

Integration by Plugin Mechanism:

� The plugin “ check_scheduler ” is repeatedly executed by Nagios to check 

� if a Job Scheduler is available at the respective h ost and port

� if errors or warnings are reported from the Job Sch eduler log files

� The plugin sends a SOAP request to the Job Scheduler  Web Service and causes

� the job “ monitor_check_status ” to be executed that checks log files for errors a nd warnings

� a SOAP response being returned to the plugin

� the Nagios web interface to show errors and warnings  as extended information  

� Errors and warnings are reset by use of the job “ monitor_reset_status ” 

Software- und Organisations-Service GmbH � www.sos-berlin.com
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Integration with Nagios by SNMP Traps

Integration by SNMP Traps:

Trap events are generated automatically by the Job Scheduler 

� in real time

� if errors or warnings are reported by jobs

� without the need of Plugin configurations in Nagios p er Job Scheduler instance

Trap events are accepted by the SNMP Trap Demon on the Nagios server

� events are automatically stored in a database for a  trap history

� events are continuously polled by Nagios

� the Nagios web interface shows events as extended in formation  

Software- und Organisations-Service GmbH � www.sos-berlin.com
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http://jobscheduler.sourceforge.net
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