
A Full Software Implementation of the Viable System Model - Abstract

A Software Version of the VSM

Abstract

This talk presents a full software implementation of Stafford Beer's Viable System Model (VSM) as a complete enterprise
management system, combining a live demonstration with a discussion of the system's capabilities, the methodologies
behind it, and the challenges encountered during development.

The system is a stand-alone desktop application supporting multiple, freely extensible levels of recursion, with real-time
connections to the environment via configurable feeds. It manages a wide range of organisational functions: recursion
analysis, process management, task coordination, output control, vertical coherence analysis, and audit of key variables.

Connections between the environment and internal systems — and between internal systems themselves — are managed
through homeostats built from transductors that use Bayesian decision mechanisms to switch the governing states of
processes defining key properties. Where this falls short of covering the full variety of situations, a Pask conversation
mechanism is provided to support semantic transduction across boundaries.

The system also operates in a manner comparable to project management, but purpose-built for the VSM. It enables
resources with defined work patterns and properties to be assigned tasks, goals, and objectives to achieve specific outputs.
This supports resource allocation across manpower, materials, information, and ideas. The system is capable of HR
management; stock control; financial costing and analysis; monitoring organisational integrity and viability — including
simulation of the organisation's operations through forward time projection, and Monte Carlo sweeps across key variables
to monitor viability.

The talk concludes with a discussion of the future roadmap: evolving the system from a desktop application into a
distributed system supporting multiple concurrent users and networked deployment across an organisation. A further
direction under consideration is a blockchain-based consensus mechanism to support cooperative, multi-stakeholder
decision-making — of particular relevance to organisations such as cooperatives, where authority is distributed rather than
centralised.

Description

The programme is a full representation of Stafford Beer's VSM in software, addressing all the theoretical aspects of the
VSM.
The VSM focuses on the viability of a system, that is its ability to survive by adapting to its environment through self-
awareness, self-maintenance and the development of its own internal operations. This programme encompasses all
these aspects by recognising that an organisation is not a project with a fixed time interval but an ongoing system of
processes. It, therefore, recognises the need to capture and integrate all of an organisations external and internal
relationships between its environment, its operations, its states, resources and properties and to constantly work to
maintain them in a viable state.
Unlike many applications of the VSM that attempt to apply the principles of the VSM to an organisation from the top
down in abstract, missing much of the detail and functionality of the internal systems, the application works both from
the bottom up and the top down simultaneously creating a truly integrated viable system.
To accomplish the full scope of all of the VSM requirements the programme is designed as a comprehensive enterprise
management system. That is it integrates the full functionality of an organisation in one system of records,
administration, communications, decisions, values, and beliefs. This not only allows the integration of the system's
systems but has the additional benefit of reducing the management of data, information, reporting and administration
of the system's organisation.
The programme is designed to run continually as the bedrock of the organisation's knowledge management. It,
therefore, is designed to grow as the organisations complexity develops and to provide access to the VSM's principles in
a way that is, quick usable and comprehensive.
It is particularly designed for co-operatives, as a distributed decision and control system that allows individuals to build
an organisation together through mutual collaboration.
In traditional management vocabulary it can manage;



Project Principles

How the VSM Systems are Modelled

The VSM system is modelled on one simple set of principles: States have properties - States use resources to undertake
processes that change properties

It is therefore straight forward to adapt this main principle to the VSM Systems to achieve a fully working software version
of the VSM that can represent multiple levels of recursion with homeostats, states, processes in all the systems, with System
1 able to undertake tasks, goals and objectives (algenodes), System 2 able to coordinate, maintain routines, administer
standards and protocols, monitor cohesion, harmony and ethics, System 3 achieves purpose, coherence, output, emergence,
and checks for viability, System 3* undertakes audit, awareness and checks, System 4 monitors external trends and through
the user develops plans, risk analysis and anticipation and lastly , System 5 is where beliefs, ideals and values reside and
drive the vertical cohesion.

System Functions             "System 5": "Belief", "Ideal", "Value",             "System 4": "Trend", "Plan", "Risk", "Anticipation",          
  "System 3": "Purpose", "Coherence", "Output", "Emergence", "Viability",             "System 3*": "Audit", "Awareness", "Check",
            "System 2": "Task", "Coordination", "Routine", "Protocol", "Standard", "Ritual", "Cohesion",  "Harmony", "Ethics",          
  "System 1": "Task", "Objective", "Goal", "Heading", "Milestone",

The main and distributed purposes of the organisation, its mission, vision, shared values, beliefs and identity.
Its reputation management.
Its manpower resources, including HR management, recruiting, manpower numbers, personnel appraisal, training etc
The management and administration of its fixed resources. Asset and compliance records.
Scheduling of all its processes and projects and measurement of output against a baseline, dependencies, resource
levelling, a Gantt chart
Priority management throughout the organisation based on Eisenhower matrix.
Critical path management.
Managing the multiple states of an organisation and the impact of different conditions on processes, properties and
output
the management of standards, routines, rituals and protocols, Quality management
The financial aspects; sales, pay, receipts etc.
Stock control, including the management of storage spaces, the rate of usage and the rate or resupply.
Forecasting and risk analysis,
Vertical cohesion of system beliefs, ideals, values and purposes
An algedonic signal to alert the system of failure
Full internal communications, records and report writing.
Knowledge management,
The ability to scope the awareness of a tasks full resolve; namely the extent of its planning, preparation, risk analysis
etc
Planning through simulation and a distributed mechanism for mutual collaborative decision making.

Hence the programme provides a practical application that can be used to manage the total viability of any system,
overcoming much of the VSM's abstract nature through the use of a project management style interface that
encompasses the full scope of an enterprise.
It, therefore, also provides a means of teaching the VSM through its practical use, helping users through their day to day
interaction to gain familiarity with the concepts of the VSM. As a result it has an extensive context driven help system
and multiple interactive examples that function as tutorials.

Implement the Viable System Model following the theories of Stafford Beer as closely as practicable.
By default, provide an enterprise system to encompass all aspects of any endeavour.
Build with pure Python using Tkinter for UI, using only the Python Standard Library.
Exceptionally, use third-party packages that are well-maintained and available via PyPI.
Keep the UI intuitive and accessible to users unfamiliar with VSM theory.
Support bottom-up design: allow systems to start simple and grow.
Provide a comprehensive help and tuition facility.
Ultimately develop into a distributed application — the current implementation is a learning foundation.



In some ways this loosely mimics Object Orientated Programming (OOP) that has Objects that have methods that change
properties (variables). OOP has similar principles to the VSM in that it requires Inheritance, similar to recursion,
Polymorphism, similar to adaptation, and Encapsulation, similar to autonomy. However we must be careful of this simile
because although OOP
maps well to VSM as a metaphor for modularity and local behaviour with mediated interaction, especially regarding enca
psulation, autonomy and polymorphic responses it maps less directly to VSM’s core strength, which is explicit modelling of
control, coordination, and feedback pathways needed for viability.

The Main Application

Allow multiple levels of recursion that can be modified at will by adding lower or higher levels at any stage.
Implement the 6 VSM systems at each level of recursion: S1 Operations, S2 Coordination, S3 Control/Operational
management, S3* Audit, S4 Intelligence (environment scanning), S5 Beliefs/Ideals/Values/Identity.
Provide homeostats, made up of input and output transductors using Bayesian decision processes, between the
environment and S1, using a feed from a CSV file to indicate the properties of the environment at any given time
interval.
Provide homeostats/transductors at every level of recursion between all internal systems, to propagate states through
the model.
Provide activities in every system at each level of recursion that are activated by a given state, providing resources with
properties that can be modified through work activities.
Allow activities to change the properties of any state.
Enable S1 to allocate work to resources using a work schedule.
Enable S2 to coordinate the activities of S1 through methods of: Coordination, Routine, Protocol, Standard, Ritual,
Cohesion, Harmony, Ethics.
Enable S3 to sum and present the output of coordinated activities and properties and to determine the order of
priorities.
Provide a priority mechanism in S3 at every level of recursion reflecting the importance and urgency of an activity.
Importance is derived from S5 policy weights; urgency is derived from state/threshold proximity and algedonic
conditions. When no S5 Value governs a process, manual importance uses a fixed 1–9 banded scale — 1–3 Desirable, 4–
6 Necessary, 7–9 Essential. S5 governs" when the policy channel overrides it. The Eisenhower Matrix (important/urgent
grid) is used as an output display of pre-attenuated variety, not as a manual input tool.
Enable S3* activities to provide an audit facility of S1 output.
Provide an algedonic signal to highlight when any property goes out of threshold.
Enable S4 to monitor trends in the input feed and present results.
Enable S4 to provide a modelling facility that runs time steps at 15-minute intervals through the whole system to
explore how feed input changes states, activates activities, and allocates resources. The facility runs multiple scenarios,
possibly using Monte Carlo techniques, to determine the best option. S4 provides a means of anticipating the reaction
of the system to different environmental states.
S5 will be managed by the user but will also be a Bayesian decision maker using the concept of a 3-4 homeostat to
decide between S4 simulation run results



Levels of Recursion



Project Management Gantt Chart



Priority Management Eisenhower Grids

Readiness Management



Vertical Cohesion Applying Values, Ideals, Purposes and Beliefs

Resource and Knowledge Management with Integrated Markdown Editor and Obsidian Like Linking





Algedonic Signals
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Homeostats and Transductors




