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Term

Description

SMC SquidNet Management Console — Main SquidNet User Interface.

Tipnode Computer that processes SquidNet job requests.

SquidNet Job User created entity that contains job processing instructions for tipnodes

Segment A single part of a larger whole. For example, a single frame from an animation
film.

Job Slice One or more segments combined to form one processing unit.

Job Queue Network repository of active SquidNet jobs.

Job Profile Saved SquidNet job that can be edited and resubmitted for processing.

Pool A group of tipnodes configured to process specific types of SquidNet jobs.

Cross-Platform

Processing compatibility amongst different computer systems and operating
systems.

Render farm

Two or computers networked together to form a distributed multi-processing
engine. The term usually applies to networked systems used in the 3D
animation and film industries.

Template Form

The dialog that contains all of the possible attributes and options for a specific
rendering or compositing application.

Application Task

An operating system process that’s responsible for executing a specific action.
For SquidNet, this can be any of the spawned applications used to process a
particular request.

Table 1. Definition of Terms
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About this document:

This manual will describe SquidNet'’s features and provide an overview of a basic usage model.

As with most complex software applications, the easiest and fastest way to learn SquidNet is to
just simply use it. Start off with a simple job request to get a feel for the system and then
gradually start adding more complexity to each job. Initially, you may want to install SquidNet on a
single computer then after you've become acquainted with the basic features move on to
installing SquidNet on the rest of your network.

It's assumed that the reader is familiar with the rendering and compositing applications that are
installed on their system and, as such, this manual will not attempt to cover any material related
to those applications.

The following chapters will deal with the various features SquidNet has to offer, as well as
showing some general workflow guidelines. When reading this manual, it's best to have SquidNet
installed and running so you get a better idea of the descriptions in each section.

For any suggestions or comments, feel free to contact us; contact information can be found in the
Help menu in the SMC console and on our website at http://www.squidnetsoftware.com.

Always check website http://www.squidnetsoftware.co m for latest documentation updates.

This document is published by SquidNet Software, Inc.

02009, SquidNet Software, Inc. All rights reserved.
1



1 Introduction

1.1 Overview
This document provides information on using SquidNet’s Render Management system.

1.2 Where SquidNet came from

SquidNet came into being because of the need to have a small inexpensive in-house rendering
system. At the time (around 2004) most of the more popular rendering packages were too
expensive for a small in-house network.

Initially, SquidNet was just a few DOS batch scripts that copied Maya and 3DSMAX project files
between mapped directories of a small 486/Pentium-based renderfarm network. From there, it
became a Visual Basic program that replaced the existing DOS batch files. Today, SquidNet is
built on top of a modern object-oriented framework using the latest in software development,
multi-threading and networking technologies.

Another inspiration for SquidNet was the need to have a scalable and flexible architecture that
could compete with the more popular network distribution packages on the market today. Most of
the features in place today come from SquidNet users’ ideas and recommendations.

1.3 How SquidNet works

The system is made up of two components: the SquidNet Management Console (SMC) and the
individual network engines (Tipnodes). The SMC is the main interface into the system. It allows
users to create, submit and monitor jobs within the SquidNet network. The Tipnodes are the
workhorses of the network. They're responsible for pulling job segments off the network queue
and processing them via application specific programs residing on the local host(s).

At a high level, the system as a whole behaves like this: users submit processing requests to the
network queue via the SMC console (or from a command-line interface via an operating system
shell command or shell script). From there, one or more tipnodes monitor the network queue; pull
job entries, process them using 3rd part rendering and compositing applications, then update the
gueue with the results of the request. All this is done seamlessly behind the scenes without any
user intervention.

What sets SquidNet apart from other distributed processing systems is that there's no central
point of failure. All SMC consoles and tipnodes are independent of each other; if any one node is
unexpectedly removed from the network (due to user intervention or hardware failure), the rest of
the network will continue to function as expected.

All jobs are submitted to a virtual network queue that is accessible to any tipnode on the network
(as long as it resides on the same network subnet). Within the queue, SquidNet job requests are
indexed based on their priority level (0-24). Higher priority jobs (Level-0) are always processed
first. If two or more jobs have the same priority level, the oldest job takes precedence. Tipnodes
continuously pull jobs off the queue until all jobs have been completely processed.

1.4 Network Queue

The figure below shows a high-level layout of a typical SquidNet network. At its core is the
network queue that contains references to SquidNet job requests submitted from network hosts,
called Tipnodes. These Tipnodes have an SMC console that acts as the main interface into the
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system. On each tipnode, there's a background process (a SquidServer service on Windows and
a squidnetd daemon on Linux) that’s responsible for managing job requests to and from the
network queue. Each SquidNet host can function in 3 distinct ways: it can act as a processing
node (or engine), as a job submission/monitoring node or both.

If a Tipnode is acting as a processing node, its main goal in life is to sit idle on the network and
wait for jobs to appear in the queue. If a job does appear in the queue, the tipnode
process/daemon examines the request and determines if it is supposed to process it. If the
processing criteria is positive, it pulls in a pre-allocated job slice from that job, adds it to its local
work queue and lets other Tipnodes on the network know that it will be working on that portion of
the job. If the processing criteria is negative, the job is ignored and is left for the rest of the
system to process. Unless a Tipnode is marked as "inactive", this is the normal operating mode.

By default, every tipnode acts as a both a job creator and network monitor. Users can use the
local SMC HMI (human machine interface) to create and submit job requests. Once submitted,
the jobs are added to the network queue as references while the "master” copy is stored locally.
All jobs are always stored on the local hard drive of the node that they were submitted from.

SquidNet Workflow.

2 Architecture Design

2.1 Productivity

SquidNet increases your production pipeline by offering a single source solution for all your
distributed network management needs. Use SquidNet to manage your workflow for all your 3"
party rendering and compositing applications. From a productivity standpoint, here are some of
the SquidNet’s key features:

Seamless GUI interface for job submissions and system monitoring.
Cross-platform design for WINDOWS and Linux operating systems.
MDI (Multiple Document Interface) management interface.
Multi-user account management.

This document is published by SquidNet Software, Inc.

02009, SquidNet Software, Inc. All rights reserved.
2



Network and local CPU usage monitoring.

Image and image-sequence viewer.

Project-based workflow.

Frame check feature that automatically requeues missing job frames.
Centralized network installer.

Command line interface for use in shell or batch scripts.

Real-time logging for all network nodes and jobs.

Template-plugin architecture.

Monitor network activity from a single interface.

Creation, modification and re-submission of all SquidNet jobs.
Support for tens or hundreds of processing nodes.

Limited processing overhead while SquidNet network is idle.
Automatic email notifications to users and administrators.
Self-managing network architecture (i.e. no user-intervention required).
Extensible interface.

Simple design.

2.2 Seamless Interface

The interface “glue” that binds the interaction between 3" part rendering applications and
SquidNet is accomplished thru simple template plug-ins. Each plug-in allows users to input the
required parameters and commands that 3" party applications use to process requests. Once the
job is submitted for processing, SquidNet takes care of the rest. Other examples of SquidNet’'s
seamless design include:

Easy integration of new and future rendering and compositing applications.

All parameters are entered from a single interface.

Consistent functionality across multiple operating systems.

No complicated network configuration and setup required. All tipnodes are automatically
detected.

Inter-operability between cross-platform network environments.

2.3 Application Integration

All support for 3" party applications is accomplished without the need to modify or rebuild the
SquidNet application framework. The same framework that works for today’s applications will
function equally well on tomorrow’s applications. If support is needed for a new application, just
notify SquidNet software and we’ll provide you with the template you need (for free!! ). You just
provide us with the required parameters and possible values and we’ll do the rest. For more
information, visit our website : http://www.squidnetsoftware.com/.

2.4 Network Connectivity

To simplify the management of remote processing nodes (tipnodes), SquidNet takes advantage
of the latest in networking technologies. The SquidNet framework automatically detects and
manages all network computer systems on which SquidNet is installed. There’s no need for
administrators to be network “capable” in order to manage a SquidNet network. Just install the
software on each system, start the SquidNet server and forget about it. Once started, each
tipnode will “listen” on the network for other tipnodes, and if any are detected, they're
automatically added to a small in-memory database.

Other network advantages include:

Integrated network installer that remotely installs/upgrades all system nodes.
Support for servers with multiple network interfaces (i.e multiple subnets).
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Automatic tipnode detection.

Automatic removal of “dead” tipnodes.

Automatic removal of unresponsive tipnodes (no response in last 24 hours).
Automatic update of tipnode hostnames if a name change (or DHCP IP address) is
detected.

2.5 Security

SquidNet ensures that all sensitive information (administrative accounts, passwords, etc...) is
securely protected with OpenSSL encryption technology. Additionally, any sensitive information
transferred within the network is also encrypted.

2.6 Transparency

SquidNet limits the consumption of computer resources when there’s no activity on the network.
In fact, because of this, you can install SquidNet on just about any networked computer system
(Windows or Linux). Each SquidNet server transparently runs in the background waiting for jobs
to appear in the network queue. And because SquidNet has very little overhead, it leaves more
resources available for your applications to use. Other related features include:

Automatic process startup on boot up.

Job processing continues whether or not users are physically logged in on workstations
and processing nodes.

Automatic addition of newly installed nodes.

2.7 Scalability

SquidNet provides the ability to scale your network over time. As your need increases for more
processing power, just add more tipnode hosts (for simplicity, use the network installer within the
SMC console). Scale your network from a small home-based network to a full-scale production
environment. Your network can start from a few computers and then evolve from there. There’s
no limit to the number of processing nodes that SquidNet can support.

2.8 Reliability

SquidNet provides you with the assurance that once a job is submitted, that it will complete
according to the parameters specified when the job was created. No need to run around your
network examining logs to determine what the state of a particular job is. All status information is
available from within the SMC console. Related features include:

No single point of failure. If one node fails or shuts down, the rest of the network
continues to operate.

Job logs for each processed job. Available from SMC UL.

Persistent storage: All SquidNet jobs are stored on local hard drives.

All tipnodes operate independently of each other.

2.9 Dynamic CPU Core Assignment

To maximize performance, most 3" party rendering and compositing applications support multi-
threaded processing on multi-core computer systems. Typically, these application’s command
line arguments include a parameter that indicates how many threads to use on a patrticular job. In
most cases, the number of threads equals the number of cores supported by the hardware.

SquidNet uses the thread parameter specified in the job template/request(s) to dynamically
determine how many cores to assign to a specific job. If a job specifies a thread count that is less
then the number of cores available, the tipnode will continue pulling jobs off the queue until all
cores are utilized. For example, if a job request specifies that 2 threads are to be used and one
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particular tipnode on your system has 4 cores, that tipnode will allocate 2 cores to process that
job request. The tipnode will then pull the next job off the queue and assign that job to the
remaining cores. This continues until all cores have been allocated. In theory, each tipnode
assigns one job request per core (assuming each job request specifies 1 thread for processing).

2.10Job Management

SquidNet provides a full suite of job management tools. Users can create, edit and monitor
SquidNet job requests from submission to completion. The main objective of a SquidNet job is to
provide the instructions on how a rendering or compositing application is to process a particular
request. Depending on the number of segments or frames that are to be processed for a specific
job, SquidNet will break apart each job into job slices. These jobslices are the individual pieces of
each job that will get processed. For example, if a job request needs to have 100 frames of an
animation rendered, SquidNet will create 100 individual jobslice segments (assuming that the
frame step is set to 1). These 100 jobslices (or segments) will be picked up one at a time by
network tipnodes for processing. This continues until all frames have been completely processed.

3 System Features

This section describes SquidNet’s features.

3.1 User Interface

The SquidNet Management Console (SMC) is used to manage all activity within the network. The
SMC allows you to “view” into the SquidNet network by providing the necessary interfaces to
perform the following actions:

Submit, manage and monitor network jobs.

Monitor system resources (CPU usage, memory, disk space, etc...)
Manage and monitor the SquidNet network.

Manage SquidNet user accounts.

Manage network pools and email configurations.
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Sample Screenshot

3.2 MDI Windowing Interface

To avoid cluttering your desktop and make efficient use of valuable screen space, SquidNet
provides a simple Multiple Document Interface (MDI) application that places all windows under a
single parent window. With this approach, you're only provided with information that you're
actually interested in seeing. Other advantages of using an MDI interface include:

Child windows can be hidden/shown/minimized and maximized.

Child windows can be tiled vertically, horizontally, or cascaded within the main screen.
Faster and more memory efficient. Since the application is shared, only the individual
document windows change.

The speed of switching between the internal windows is usually faster than having the
operating system switch between external windows.

3.3 Multi-Platform

SquidNet provides transparent multi-platform support for Microsoft Windows and most major
Linux distributions (Fedora, Redhat, Ubuntu, etc...). This provides you with the flexibility to use
either or both operating systems within your network.

3.4 User Accounts

SquidNet supports user account management for access to the SquidNet network. If the
SquidNet user account feature is enabled, you'll be able to provide individual access rights to
SquidNet users. By default, there exists a master “squidnet” administrator account. This account
cannot be deleted.
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User Account Management

3.5 Path Translation Manager

For mixed-platform job requests, SquidNet provides a path translation manager to manage file
and directory path name differences between WINDOWS and Linux operating systems.

Path Translation Manager

The figure above shows the path translation manager that’s used to “map” distinct operating
system file and directory paths to a single point. Typically, you'd use this feature if your network
has a mixture of Windows and Linux hosts. Once created, you can specify the mapped paths in
any file or directory field on any of the application templates. Windows paths can be any absolute
(mapped) or UNC path.

Note: For Linux shared paths, it's assumed that translated UNC Windows paths point to a valid
SAMBA path (as seen by the Linux host(s)).

3.6 Application Template

For a SquidNet job request to get successfully processed, it must contain the instructions or
commands that the intended application is supposed to use. These processing instructions are
determined by the user and are entered in a form within the job submission view. The user
selects a specific template from a predefined list of forms in the job templates dialog. Each
template is unique to a specific application.
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Application Templates

3.7 License Manager

To facilitate network license management, SquidNet provides a simple licensing interface. The
license manager allows administrators to add, edit and remove SquidNet licenses thus
eliminating the need for complicated network-based licensing servers. When a license is
purchased or has to be re-registered, users just need to cut/paste their license into a registration
dialog. Licenses just need to be registered on one node, and once registered, licenses are
automatically propagated on the rest of the system. The following license types are supported:

SquidNet Professional: Unlocks all advanced features.

SquidNet Core License: Adds additional processing power to your SquidNet networks.
SquidNet User License: Allows for integration of additional user accounts.
Educational and research.

Evaluation and testing.

Time-based (expiration).

The figure below shows the License Manager window. This window is where all licensing

operations are performed including, adding new licenses, checking license statuses and
removing expired licenses.

License Manager
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License Registration

The figure above shows the license registration window. License keys are distributed in two
forms:

Evaluation format : Shown above. Users must cut/paste the entire license into the dialog
window (note the top and bottom header and footer).

Purchased Format : This format is what is provided when a license is purchased from
with in the embedded webstore (example: SquidNetLic013-7AFP-DRKL-DTJ8-DA3Q-
QP81, SquidNetUsr-QP7T-SARB-S23X-F2D9-KA29 and SquidNetPro-QP7T-SARB-
S23X-F2D9-KA29).

3.8 Pool Manager

SquidNet provides the capability of grouping specific tipnodes together into special processing
pools. Each pool can then be assigned to process specific types of jobs.

The figure below shows the Pool Configuration dialog that is used to assign tipnodes to specific
network pools or groups. Every tipnode belongs to the built-in network pool "NETWORK" so by
default every tipnode on the network will always belong to at least one pool. You can think of
pools as groupings of tipnodes that you can use to process specific types of jobs. For example,
you can create a "RENDERFARM" pool to handle animation renderings and another pool,
"SINGLE-RENDER", to render individual images. When an animation-rendering job is created,
specifying "RENDERFARM" in the pool assignment field will only allow tipnodes in the
"RENDERFARM" pool to pull job slices from that job. Tipnodes can belong to one or more pools.
Use the pool manager dialog as follows:

Creating a new pool: Enter Pool name and description then press "Add/Update” button
to add to list of active pools.
Updating Tipnode list : Press "Update" button.
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Assigning Tipnode to Pool:  Select the tipnode that you'd like to assign a pool to. With
the tipnode selected, you should see the "Pool Assignments" field get populated with the
names of all the pools that the tipnode currently belongs to. With the tipnode still
selected, double-click the name of the pool in the "Active Pools" window and you should
see the "Pool Assignments" field get updated.

Removing Tipnode from pool : Select a Tipnode to see the pools that the node already
belongs to in the "Pool Assignments" field. With the tipnode still selected, double-click the

name of the pool in the "Pool Assignments” field to remove the current tipnode from the
selected pool.

Pool Management

Pool Assignment dialog within job submission form

3.9 Image and Sequence Viewer

The SMC console contains an embedded image and image-sequence viewer. The viewer can be
used to display individual bitmap images or images that are sequentially numbered (sequenced
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Image and Sequence Viewer.

The viewer contains the following features:
Image cache setting that controls how many images are stored in memory. Cached
images drastically increase image display performance.
Display popup(s) that can show selected images in separate dialog windows.
Separate global view that mirrors images shown in main viewer window.
Play/stop/step features for image sequences.
Image sequences sliders for smooth scrolling of image frames.
Selectable playback frame rates
Ability to add images to selected project.

Dozens of popular image formats are supported including TIFF, IFF, JPG, PNG and EXR.

3.10Email Notification
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Sample Email Notification

SquidNet provides email notification capabilities to inform users and administrators with up-to-
date status information of queued job requests.

The figure below shows the Email configuration dialog. From this screen, you can do the
following:

Setup SMPT server to use for outgoing email.
Register user’s email information.

Manage email groups.

Assigned users to specific email groups.
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Email Configuration Dialog

Email settings within job submission window
Email notifications can be sent for the following events:

Exception : System errors and job execution.

Job Start : The start of a job request.

Job End : The completion of a job request (can also include job’s log file).
Job Error : Errors attributed to job processing.

Job Slice Start : The start of a jobslice request.

Job Slice End : The completion of a jobslice request (can also include jobslice’s log file).
Job Slice Error : Errors attributed to jobslice processing.

Job Slice timeout : Job slice taking too long to process.

Interruptions : Job interruptions.

Suspend : Job suspensions.

Resume : Job resumptions.

Timely status : Send status emails every N minutes of processing.

3.11 Network System Performance Monitor

SquidNet can monitor the combined processing power of your network into a single view. This
view shows a system history graph along side a CPU usage meter. Graph and meter limits are
the accumulation of processing information from each network node.
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Local CPU Usage

System Performance Monitor

3.12 Network Queue

Most network rendering managers must have a dedicated server to act as a “master” node whose
responsibility is to distribute jobs amongst the network hosts. SquidNet does things a little
different. Instead of having a dedicated server node, SquidNet creates a virtual network queue
that all tipnodes can access. And since no one node contains all job transactions, there’s virtually
no way for the system to stop functioning due to hardware failures. The network queue is “virtual”
in the sense that each tipnode sees a complete list of all active job requests even though each
job physically resides on a remote node’s hard drive.

To track the progression of a job requests from start to finish, job states are assigned to jobs at
specific points in the pipeline. The following list shows the possible states that a job can have:

QUEUED: Job is queued and ready for processing.

PROCESSING: Job is currently being processed.

SUSPENDED: Job has been suspended and needs to be resumed at a later time. This
state can be set manually or automatically if priority boosting is enabled.

RESUMED: Job has been resumed and is waiting its turn in the queue.
INTERRUPTED: Job has been interrupted by a higher priority job.

ERROR: Job has failed for some reason and has been prevented from continuing.
COMPLETE: Job has completed processing.
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Job Queue View

The figure above shows the network Job Queue. Job Queue descriptions are as follows:

(o]

OO0 O0OO0OO0OO0OOO0OOO0OOOO

Job Filter: Selects specific jobs in the list:
o Template: Display all jobs for a specific template.
Pool: Display jobs that belong to a specific pool.
Creator: Display jobs based on the originator.
State: Display jobs based on their state.
Submitted From: Source node of job request.
Job: Job name or identifier.
QuePos: Paosition of job within the network queue. Values are 1 (highest) to the value of
the lowest position possible within the queue (equal to the number of jobs in the queue).
State: Current job state. Values are Processing, Queued, Completed, Error, Suspended,
Resumed and Interrupted.
Progress: The percentage of job slices that have completed processing. If a job is
currently being processed, the number of cores that are processing that job are enclosed
in parenthesis. For example, "(7) 83%" indicates that 7 cores are currently working on
that job and 83% of the job slices have completed processing.
Frames: Job's starting, ending and frame step values in <start>-<end>(step) format.
Frames/Slices: The total number of frames and slices that job contains.
Priority: The jobs priority within the queue.
Project: Name of project that job belongs to.
Project File: Name of project filename.
Pri-Class: The priority of the processing thread.
Owner: Name of user that submitted job.
Template: Name of application template used to create the job.
Submitted From: The name of the host that the job originates from.
Avg/Slice: Average job slice completion time.
Est. Comp Time. Time: The estimated completion time for the job.
Pool: The pool(s) that are will process this request.
Elapsed Time: Shows how long the job has been queued.

(ol oleolNe]

Right-clicking on job queue list, brings up the following menu items:
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(o]

Job Request: Opens job details window.

Slices: Opens up job slices window.

Details: Opens up job details window.

Increase Priority: Increase job priority one level.

Decrease Priority: Decrease job priority one level.

Change Priority: Displays Change Priority dialog.

Job Log: Displays job log.

lamge Viewer: Opens Image View window.

Requeue: Completely restart job by setting all jobslice states to
pending.

Suspend: Suspends selected jobs.

Resume: Resumes selected jobs.

Resume All: Resumes all suspended jobs.

Restart: Restart all jobs in ERROR state.

Cancel: Remove/cancels selected jobs.

Remove All Completed: Remove all completed jobs.
Remove All Jobs In Error:  Removes all jobs with a state of
ERROR

Message: Send short text message to selected job owner.

o Properties: Open properties window for selected job.

Job Work Queue

The figure above shows the local nodes work queue which lists all slices that are active on that

node.

Network Work Queue
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The figure above shows the network queue that lists all active job slices on the network.

3.13Job Slice

When a tipnode pulls a job from the network queue it doesn't actually pull the entire job. Instead,
it pulls the next process-ready job slice pending on the next highest priority job in the queue.

A job slice is one or more job segments or frames bundled together to form a complete
processing unit and are calculated based on the number of segments/frames to process and the
number of segments/frames assigned to each tipnode. For example, if an animation job has 15
frames to render and the user assigns 3 frames per node, then the job will contain 5 "slice" units -
--- slice 1 has frames 1-3, slice 2 has frames 4-6, slice 3 has frames 7-9 and so on.... If the
system has 5 tipnodes available (idle), each one will process one slice at a time or you can say
that the network will process all 5 in parallel (i.e. parallel processing). The size of each job slice
can be as small as one segment/frame or as large as the number of segments/frames that are
present in the job request (in this case, one tipnode will be responsible for processing the entire
job.)

Here’s another example. There are 3 substitution macros in the command line whose values are
determined by the attribute values defined in the template. For start frames the variable $S is
used, $E for end frames and $N for the number of frames to "step" between the starting and
ending frames. Let’s suppose a job is submitted with template variables ‘start frame’, ‘end frame’
and ‘step frame’ set to 1, 100 and 3, respectively. And also say that a value of 5 is used for the
‘frames per slice’ attribute. In this case, the job slices get partitioned as follows:

Slice 1: Start Frame = 1, End Frame = 13, Step Frame = 3 (Frames: 1,4,7,10,13)
Slice 2: Start Frame = 16, End Frame = 28, Step Frame = 3 (Frames: 16,19,22,25,28)
Slice 3: Start Frame = 31, End Frame = 43, Step Frame = 3 (Frames: 31,34,37,40,43)
Slice 4: Start Frame = 46, End Frame = 48, Step Frame = 3 (Frames: 46,49,52,55,48)
Slice 5: Start Frame = 51, End Frame = 63, Step Frame = 3 (Frames: 51,54,57,60,63)
Slice 6: Start Frame = 66, End Frame = 78, Step Frame = 3 (Frames: 66,69,72,75,78)
Slice 7: Start Frame = 81, End Frame = 93, Step Frame = 3 (Frames: 81,84,87,90,93)
Slice 8: Start Frame = 96, End Frame = 99, Step Frame = 3 (Frames: 96,99)

(Total of 8 job slices will get processed).

Most rendering managers refer to jobslices as chunks, packets, blocks or buckets. SquidNet
prefers to use the term “jobslice” because it's more appropriate: job requests need to be “sliced”
up before any processing can occur.
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Job Slice Queue

Job Slice Queue descriptions:

o O

O oO0o0Oo0Oo

Job Slice: Job Slice Identifier.

Frames: The number of frames within this job slices.

State: The state of the job slice. Possible values are Processing, Queued, Completed,
Re-queued and Error.

Tipnode: Node that is currently processing or has processed slice.

Age/ProcTime: If job slice is still processing, the time spend processing. If the job slices
is completed, the total time to complete processing.

Start Time: Time that job slice started processing.

End Time: Time that job slice completed processing.

Memory Used: Amount of memory used while processing job slice.

Fails: Number of times job slice had to be automatically restarted due to errors.
Comment : General comments section. Typically, it contains the exit status code of the
application.

Right-clicking on any jobslice brings up a menu that show the following options:

Log: Show slice log file.

Requeue: Resubmit slice for re-processing.

Kill: Purposely “stop” a job slice.

Reprocess frames(s) : Reprocess specific frames
Properties : Display slice properties.
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Re-process frames window

3.14Real-Time Logging

To monitor the progress and status of SquidNet jobs and tipnodes, the SMC console provides
access to real-time logs. Administrators and users have the ability to examine logs for the
following components:

Job activity and progress.
Job slice activity and progress.
Activity of tipnode servers and daemons.

The figure below shows the Tipnode real-time log file. Each tipnode maintains a system log that
tracks activity within the system. You can use the log to examine operational status of the Squid
server process running on each node. Right-clicking on the log window opens a menu of
commonly used log options. Selecting the "Setting" option brings up the log file settings dialog
where log behavior can be customized.

Real-time log
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Log settings

3.15Messaging Services

SquidNet provides a messaging interface that allows users to send short text messages to other
users. These messages could be network notices (downtime, rebooting, etc...) that are broadcast
to all users or short user-to-user messages. Each recipient of a message has the option of
returning a short response message.

SquidNet chat initiation dialog

3.16 Power Management
For power management, SquidNet provides the following power savings features:

Remote startup/shutdown of network nodes.

Remote setting of nodes to hibernate or standby modes.

Remove service startup and shutdown (not supported for Linux SquidNet daemon).
Wake-On-LAN (WLAN) support.

3.17 Inactivity Manager

It may be desirable to disable job processing activity on specific nodes at certain times of the day.
For example, you may not want to use your secretary’s computer as a processing machine while
she’s logged in or maybe not even use it all during normal 8-5 business hours.

SquidNet provides an Inactivity Manager that allows you to specify the following:

Prevent processing activity while a user is currently logged in.
Hours of any day of the week that job processing activity is NOT allowed.
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During times when processing is not allowed, the tipnode goes into a “DORMANT” state.

Inactivity Manager

3.18 Network Installation Manager

To simplify the installation of SquidNet on networks with a large number of hosts, SquidNet
provides a built-in remote network installation interface. With this interface, administrators can
install and upgrade all tipnode hosts from within a single interface.

Network Installer
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The figure above shows the Network Installation Manager where remote nodes could be installed
and updated with the latest SquidNet releases. From within this window, you can do the following:

Define installation account: For remote installations to succeed, an administrator account
with full privileges must be used. Make sure that the account information entered here
matches the administrator account information that is present on the remote nodes. For
simplicity, make sure that all tipnodes have the same administrator username and
password.

Addition of tipnodes: Enter the name of remote nodes that you want to install SquidNet
onto and press the “New” button. Once entered, the name entered will be added to the
list of nodes that are to be installed or updated.

Search local subnet: Pressing the “Search Selected Subnet(s)” to perform a search for all
nodes present on the specified interfaces. Any nodes found are automatically added to
the list of nodes that are to be installed or updated. Note: depending on how your network
is configured, the search can take a while.

Ping nodes: Pressing the “Ping Selected” button to issue a network “ping” message to the
specified nodes.

Update All: Press this button to automatically update all tipnodes that have a version
mismatch with the current node.

Install Selected: Install or update selected nodes.

Uninstall Selected: Uninstall selected nodes.

Output activity window: All activity is logged to this window.

3.19Job Identifier

The identifier or name for the job. SquidNet uses this id to track the job within the system. The
name can be any alphanumeric string and can be up to 128 characters in length. Job identifiers
are not optional and must be set for every job request. Duplicate job identifiers in the network
gueue are not allowed. Job identifiers can be one a specific user-defined name, a randomly
generated number or the name of the existing scene file name (valid once scene filename is set
in template).

3.20Job notes

Users can add a small note or description to each job request.

3.21 Command line output preview

In order for a job to get processed, SquidNet must build the proper command line that gets
passed to the processing application. This command line is in the form of command argl, arg2,
arg4, etc... where command is the name of program that the arguments get passed to and arg1,
etc... are the individual options.

The command line arguments for job requests vary and are determined by the template’s
attributes and parameters. The command line and arguments being displayed in the Job Creation
Dialog is the exact command string that will be passed to the processing application (minus any
macro substitutions, of course). This allows users to check the formatting of a command before
the job is actually submitted.

Note: For network protocol efficiency, each job request only contains the command string that is
to be executed. To limit the size of network packets, unused parameters from the template form
are not transmitted or stored within the job request.
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3.22 Future start times

Start a job sometime in the future. Users can setup a job request to become automatically
“resumed” after being queued in a SUSPENDED state for certain period of time. This can be
useful in situations where users need to submit high priority jobs but want to allow already-in-
progress jobs to complete first. Future start times can be stated in seconds, minutes, hours and
days.

3.23Tipnode inclusion/exclusion
Include or exclude specific tipnodes from processing specific jobs.

3.24Job Chaining and Dependencies

SquidNet supports the ability for one or more jobs to be started ONLY after one or more other
specific jobs have completed processing.

Job Dependency Dialog

3.25Minimum Constraints

Specify the minimum amount of memory that a tipnode must have in order for a job slice to begin
processing

Job memory constraint options.

Job requests can be submitted with specific memory constraints that determine what actions
should be preformed when memory issues arise on processing nodes. The following memory
settings are supported:

Minimum Memory: Specify the minimum amount of memory, in Mbytes, that must be
present before any node can process the job.
Minimum Memory Percentage: Specify, as a percentage, the minimum amount of
memory, in Mbytes, that must be present before any node can process the job.
Auto-queue on low memory: Automatically re-queue a job slice if available memory falls
below a specified percentage.
Auto-job-abort: Automatically abort job if it has been re-queued a specific number if times due to
low-memory issues..

This document is published by SquidNet Software, Inc.
02009, SquidNet Software, Inc. All rights reserved.
23



3.26 Mapped Drive

SquidNet supports the use of mapped drives. By default, any mapped drive on the submitting
workstation will be mapped similarly (same drive letter) on each processing node.

Note: On WINDOWS, mapped drives are session based, meaning that each mapped drive that is
mirrored from the submission workstation will be auto-mounted when the job is launched.

When using mapped-drives, make sure to select the “Use mapped-drive letters” checkbox on the
job submission form.

3.27Pre/Post Command Processing

SquidNet supports the ability to process specific commands at various points in the pipeline. You
may execute user-defined commands (or scripts) before a job starts processing, before a jobslice
starts processing, when a jobslice completes processing and when a job completes processing.

Pre/post processing commands.

3.28Max Job Slices

Specify the maximum number of concurrent job slices to use to process a job request. By default
(field value = ‘0’), SquidNet will attempt to launch as many job slices as the system can handle.

Allowing more concurrent job slices to process your job requests will significantly decrease
processing times. However, if you'd like your users to have equal access to the network, it's
usually best to limit the number of jobs slices per job. For example, if your network has 20
tipnodes, you can allocated 15 of those for heavy usage and the remaining 5 use as “quick”
rendering machines.

3.29Slice Timeouts

In cases where jobslices get “stuck” while being processed by a rendering or compositing
application, SquidNet will automatically cancel the stalled jobslice on that node and return it to the
network queue in a QUEUED state. There are 2 ways of doing this:
By X factor: The time-out period for a job is specified as a factor of the average jobslice
processing times. For example, lets say that the average processing times for a specific
job’s jobslices are 5 minutes and a time-out factor of 4 has been specified. If after 20
minutes there hasn’t been a response from a processing tipnode, SquidNet will
automatically cancel that “timed-out” request and return it to the network queue in a
QUEUED state.
By Minutes: The time-out period for a job is specified in minutes. If any jobslice for that
job exceeds the value specified, SquidNet will automatically cancel that “timed-out”
request and return it to the network queue in a QUEUED state.

If both values are specified, the lesser of both timeout values is used.

3.30Number of Failures

Stop job after a specific number of job slice failures. Often times, users submit job requests with
invalid processing criteria. Typically, when this happens the network will run thru all jobslices
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erroring-out each one along the way. This can take up a lot of processing time if the request has
20,000 frames to render.

To prevent this, users can specify the number of jobslice failures that will be allowed before a job
request is marked as being in an ERROR state.

3.31Priority Levels

SquidNet provides the ability to set processing priorities for job requests. There are 25 possible
priority levels and range from 0 to 24 (0 being the highest priority). The default priority is 12.

Higher priority jobs will always interrupt lower priority jobs. If this happens, and if the lower priority
job is in being processed (i.e. not suspended or in an error state), the lower priority job will be
marked as INTERRUPTED until the higher priority job has completed.

In cases where two or more jobs have the same priority, the oldest job will always get processed
first.

3.32Priority Boost

Increase priority of job request every N minutes. This feature prevents a job from remaining in the
network queue for long periods of time because it's always being interrupted by higher-priority
jobs. By default, priority boosting is disabled.

3.33Priority Class

Set the task that’s processing the jobslice to execute at a specific operating system priority.
Options include:
- IDLE: Only process job when computer is idle (or when screensaver is running).
NORMAL : Run as same priority as most applications on computer.
HIGH: Run at a priority that’s higher than most applications.
REALTIME: Run at a priority that will process the job as quickly as possible. CAUTION:
Running jobs at this priority might cause some applications to completely take over all
resources and make the computer unresponsive.

On Linux, the processing class values correspond to the following “nice” values:

IDLE: Nice(-19)
NORMAL : Nice(0)
HIGH: Nice(10)
REALTIME: Nice(18)

3.34IDLE on logged in

Set a jobs task priority as IDLE if a user is logged in on a computer. This prevents SquidNet
daemons from “hogging” the CPU when a user is logged in on the local computer.

3.35HIGH on logged out

Set a jobs task priority as HIGH if a user is NOT logged in on a computer. This maximizes CPU
usage when a host system is idle or not being used.

3.36Job auto-restart

Automatically restarts a job that completes in an error condition. Auto start only occurs once.
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3.37 Start Suspended

Start a job as suspended. Users can resume job at a later time. This can be useful if users want
to add a bunch of jobs to the queue and resume them later.

3.38 Audio Alerts

Job Audio Alert

SquidNet provides audio alerts to inform users when a job performs a particular action.

3.39Log Archiving

Log Archive

SquidNet allows users to automatically copy job log files to a destination path.

3.40Network Management

Tipnode Network View

The Tipnode network view shows the status of each tipnode found on the network. Header field
descriptions are as follows:

Tipnode: Tipnode hostname.

O/S: Operating system type ( WINXP, WIN2000, UBUNTU, REDHAT, FEDORA...)
Status: Current state of tipnode (Online, Starting, Inactive, Idle, Busy Delayed and
Offline)

Assigned pools: The pools that tipnode is a member of.

Work Load: Tipnodes current workload in QLRWE format:
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“Q” refers to the number of queued jobs.

"L" refers to the number of local jobs (example: "L:20").

"R" refers to the number of reference jobs (example: "R:12") and

"W" refers to the jobs slices currently being processed.

“E” refers to the number of job exceptions (warnings, errors, etc...)

CPU Load: The current CPU activity (0-100%).

Completion: Completion percentage for all job slices on that tipnode (0-100%). This
refers to the percentage of jobslices that have completed processing.

Jobs: Job processing statistics in A/B:C format. "A" indicates that number of jobs
submitted from that tipnode. "B" indicates the number of jobs that have completed
processing and "C" indicates the number of job slices that have been processed. All
counts are relative to when the tipnode was started.

Login User : The current used that’s logged in at that tipnode. Shows SYSTEM if no user
is logged in.

License: The number of floating core licenses available and installed.

Version: The tipnode software version. Note that the same version of SquidNet software
must always be the same across all nodes.

Num Cores: The number of CPU cores. If virtual cores are enabled, shown in <cpu-
core>(virtual-core) format.

Speed: The speed of each CPU core in megahertz.

Memory Total: The total amount of memory present in kilobytes.

Memory Free: The amount of free memory in kilobytes.

Mem. Used: The percentage of memory used.

Last Response: The last time the tipnode responded to the host.

Current Time: The current system time on that tipnode.

O O0OOo0Oo0Oo

Right-clicking on job queue list, brings up the following menu items:

Work Queue : Open work queue view for selected node.
Work Queue Log : Open work queue log for selected node.
Details : Opens up window that displays a complete list of job
attributes.
Redistribute : Redistribute all active jobs on this node to other
system nodes.
Log: Opens up system log for that selected tipnode(s).
Schedule: Opens up Tipnode scheduler so that the tipnode
processing times can be configured.
Lock: Prevent selected nodes from processing any more jobs.
Lock Immediately: Re-queue any existing jobs and prevent
selected nodes from processing any more jobs.
Unlock: Reactivate tipnode.
CPU Load: Opens CPU Usage window.
Reboot: Reboot selected node(s).
Power Off: Power Off selected node(s).
Stand by: Place selected node(s) in STANDBY mode.
Hibernate: Place selected node(s) in HIBERNATE mode.
WLAN: Send Wake-On-LAN message to selected node(s).
Start service: Start SquidNet service on selected node(s)
(WINDOWS only).
- Stop service: Stop SquidNet service on selected node(s)
(WINDOWS only).
Virtual Cores: Assign up to 4 virtual cores to a tipnode. Caution : Depending on your job
settings, a tipnode can become unresponsive if too many virtual cores are assigned.
Remove all offline: Remove all nodes in OFFLINE state.
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Exceptions: Opens up exceptions window.
Clear Exceptions: Clears exception list on selected nodes.
Properties: Open properties view for selected node.

3.41 Project Management

Active Project Dialog

The SquidNet user interface is project based. In order for jobs to get created, at least one project
folder must exist. Use the Active Project dialog to create a project.

Current Project View

The figure above shows an example of a project view. The view shows the following:
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Lists all current profiles assigned to project.

Quick change project menu list.

Create job button that display list of all available templates.
Quick launch configuration.

Project-defined quick launch buttons.

3.42 Job History

Job History Window

Each processing node maintains a list of all processed jobs. Open the job history view to see the
completion status of all submitted jobs.

3.43Work Queue History

Each process node maintains a list of all processed job slices. Open the work queue history view
for a selected node to see a list of all completed job slices.

This document is published by SquidNet Software, Inc.

02009, SquidNet Software, Inc. All rights reserved.
29



Work Queue History

3.44Path Check

Path Check Dialog

Use the Path Check dialog to verify if a particular application executable (*.exe) is installed and
found on your system. The dialog sends a message to each node that asks it to lookup the
specified executable via the system PATH variable.

3.45Image Display

SquidNet can display images of frames that have completed processing. In the job submission
form, specify the format and frames numbers of images that you would like to display. Images will
appear as popup windows after each frame is processed.

The path filter field can be formatted as follows:
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Filter only (ex: sampe_#.iff) : In this case, it's assumed that the template has an
“OUTPUT” directory path field. The output directory for the job is where SquidNet will look
for the images to display.

Full path (ex: \MYNODE\images\ sampe_#.iff) : SquidNet will look for images in the path
folder using the format specified.

Display Image(s) after processing

3.46 Frame Check

Frame Check Dialog

Use the Frame Check dialog to automatically requeue missing or incomplete frames. In order for
this feature to work properly you must specify the output path and image file format. The output
path can be any mapped-drive or UNC path. The image file format must be in *#*.* format. Here
are some examples of acceptable image file formats:

my_mage_#.iff : my_image_0001.iff, my_image_0002.iff, my_image_0003.iff, etc...
render_# file.png : render_1_file.png, render_2_file.png, render_3_file.png, etc...

# _image_file.exr : 00230_image_file.exr, 00231_image_file.exr, 00232_image_file.exr,
etc...

3.47 Job Creation
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Job Creation Form

The figure above shows the Job Creation window. This window is where jobs are created and
submitted to the network queue. The left side of the screen contains the parameters that dictate
how the job is to be processed by the each tipnode. The right side contains the selected template.
Below is a brief description of each job attribute:

Job Identifier

Creator

Notes

Email Notification
Command line

Processing Tipnodes

Job Dependency

Future Start Time

Min. Memory Requirements
Remove Job When Done
Auto Restart On Error

Start Suspended
Max Slices (0-max)

Slice Timeout (X)

Name or title of job request. Can be up 128 characters in length.
Optionally, a random id number up to 4 digits can be used by selecting
the “Auto” button.

Creator of request. By default, the name of the SquidNet account is
displayed. Otherwise, the logged in user on the current workstation.

A brief description of the job request.

Select point in job progress that email notifications are sent out.

Displays 3™ party application’s command line that will be executed at
each tipnode.

Include or exclude specific tipnodes from processing pipeline.

Start job execution after a specific job completes processing.
Dependency job can be selected from a list of current jobs or typed in
manually. Dependency jobs can be created and submitted in the future.
Queue job but don't start it until a future time.

Minimum about of memory in MBs that must be available at each tipnode
in order to process request.

After job has completed processing, remote it from network queue.
Otherwise, job will remain in queue marked as “Complete”.
Automatically restart on error condition. Restart will occur only once.
Queue job in a suspended state. Job can be resumed at a later time.
The maximum number of active slices that can be processed
concurrently. If “0” is specified, SquidNet will attempt to allocate as many
tipnodes as currently available.

Automatically restart job slice if processing time exceeds a multiple of the
average slice time. The default of “0” and means that a job slice will
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Slice Timeout (mins)

Fails Before Stop
Priority

Priority Boost
Priority Class

IDLE if User Is Logged In
HIGH If User Is Logged Out

Match Processing Threads

Allow Core Overcommit

Super Job

Available Pools
Selected Pool(s)

Save As Default For Template

Pre/Post

Logs
Path Translation

Exec Script
Submit Job
Apply

Save & Quit

never get interrupted.

Automatically restart job slice if its processing time exceeds a preset
time.

Mark job request in error state after a specific number of job slices falil.
The queuing priority of job request. Priority 0 is the highest. The oldest
jobs within the same priority take precedence.

Automatically increase job’s priority every N minutes.

The processing priority of the thread that is processing each job slice.
Possible values are IDLE, NORMAL, HIGH, and REALTIME
Automatically set processing application’s priority to IDLE if user is
currently logged in on processing tipnode.

Automatically set processing application’s priority to HIGH if user is
currently not logged in on processing tipnode.

Automatically assign the maximum number of threads available at each
processing node. In most cases, the maximum number of threads is
equal to the number of cores.

Allow tipnodes to process job slices with more threads than there are
available. If not set, each tipnode will only pull job slices that require the
same or less number of threads that are currently available. If set, it will
pull the next job slice off of the queue regardless of how many threads
that are required for that job slice.

High priority job that preempts all existing job slices on the queue.
SquidNet will only preempt the number of jobs listed in the super job.
Only one super job can be active in the system at any one point in time.
List the available pools on the network.

The selected pools that will process the job. Every must contain at least
one pool. The default pool is NETWORK.

Save the current pool select list as the default pool set for the current job
template.

Setup execution command and scripts before and after job starts as well
as before and after job slice.

Setup destination directory we're job logs will be copied to.

Create directory translation paths between Windows and Linux file
systems.

Execute processing command within user-define script.

Add job request to network queue.

Add job request to network queue but continue editing.

Save all change and close job creation form.

3.48 Command line interface

SquidNet has a command line interface utility that can be executed from an operating system
shell prompt or from a shell script. The “squidnet” utility allows for basic monitoring of the
SquidNet network. The utility also allows for the submission of existing job profiles. Below is the
output from a “squidnet —help” command:
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SquidNet utility Help output

When executed from a shell script (.bat, .sh, etc...), the squidnet utility will return the result of the
last command as an exit code. Current exit codes are as follows:

Exit Status Description
Code

-1 ERROR Command formatting or connection error.

0 NONE No status indication.

1 SUCCESS Successful command execution.

2 NOT-FOUND Requested resource was not found.

3 LOAD-ERROR Error occurred while loading resource.

4 DUP-JOB-ID Duplicate job identifier.

5 BAD-PRIORITY Invalid job priority.

6 JOB-STATE-QUEUED Job is in queued or pending state.

7 JOB-STATE-ERROR Job is in error state.

8 JOB-STATE-PROCESS | Job is in processing state.

9 JOB-STATE-SUSPEND | Job is in suspended state.

10 JOB-STATE-INTERR Job is in interrupted state.

11 JOB-STATE-RESUMED | Job is in resumed state.

12 JOB-STATE-DELAYED Job is in delayed state.

13 JOB-STATE-DONE Job is in completed state.

3.48.1 Basic usage examples:
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Show jobs queue

Show network queue
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Show network work queue

Job profile submission

4 Frequently Asked Questions

4.1 Why does my 3 ™ source application return Error 1327 ?

If after submitting a job, you get the following error in the job slice log:

Checking SECURITY CREDENTIALS....
Invalid SECURITY CREDENTIALS !!. Error 1327(0x52F)
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Processing...

This is a typical WINDOWS system error which indicates that there is no password associated
with the account under which SquidNet was installed. Please make sure that SquidNet is installed
under an admin account with a valid password.

4.2 Why does my 3 " source application return Error 2 ?

If after submitting a job, you get the following error in the job slice log:

Checking SECURITY CREDENTIALS....
Invalid SECURITY CREDENTIALS !!. Error 2(0x2)
Processing...

This is a WINDOWS system error indicates that the application specified was not found. Please
make sure that your 3" part application software is installed correctly and that the execution
program path is in the system PATH environment variable.
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