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The o9 AI Agentic Platform: A Comprehensive Strategic Narrative 

1. The Paradigm Shift: From Orchestrated Workflows to Autonomous Agency 
The enterprise intelligence landscape is undergoing a fundamental structural transition. For 
years, AI implementation relied on "stitched" workflows—rigid, low-code or no-code sequences 
where developers manually defined every trajectory. The o9 AI Agentic Platform replaces this 
brittle orchestration with true autonomous agency. This evolution is driven by the decomposition 
of non-linear objectives into executable atomic units, allowing models to reason through 
complexity rather than merely following a script.The technical catalyst for this shift was the 
introduction of function calling (or tool calling). This breakthrough transformed Large Language 
Models (LLMs) from passive text generators into active agents capable of interacting with the 
external world. By leveraging natural language as the primary interface, the o9 platform enables 
a multi-agent architecture where specialized entities communicate and collaborate. This 
modular decoupling ensures that intelligence is no longer trapped in silos but is instead a 
dynamic resource capable of autonomous execution in response to shifting business conditions. 

2. Governance and Foundational Architecture 
In a high-stakes enterprise environment, autonomous intelligence requires a standardized 
interoperability layer and rigorous governance to be viable. The o9 platform establishes this 
through a sophisticated Role-Based Access Control (RBAC) system and the adoption of the 
Model Context Protocol (MCP). 

The "Nova" Permissioning Hierarchy 
Secure deployment is governed by the "Nova" role structure, designed to segment control over 
sensitive assets: 

● Nova Admin:  The highest tier of authority, mandatory for executing Agent Backups and 
Restorations. 

● Nova Reports Admin:  Required, alongside the standard  Admin (tenant)  role, for 
modifying enterprise reports—a "double-key" security requirement for data integrity. 

● Nova Model & Tool Admins:  Specialized roles that isolate the management of API 
keys, system models, and external integrations to prevent unauthorized exposure. 

● Nova Doc Admin:  The only role authorized to modify or delete knowledge assets 
uploaded by other users. 

Interoperability via MCP 
The platform utilizes the Model Context Protocol (MCP) as a standardized interoperability layer. 
Often described as a "REST API for LLMs," MCP provides a native way for agents to 
communicate with external environments like Zendesk or internal third-party systems. 
Architecturally, this prevents vendor lock-in, allowing the o9 platform to function as the central 
nervous system of a broader enterprise ecosystem while maintaining secure, segmented control 
via system settings such as EnableGenAI and EnableAlphaFeatures. 



3. The Anatomy of an o9 AI Agent: The Strategic Blueprint 
An o9 Agent is not a monolithic entity but a carefully configured "blueprint" of enterprise logic. 
The configuration form transforms a general-purpose LLM—such as  GPT 4.1, o3 Mini, AWS 
Nova Light, or Gemini Flash —into a specialized strategic asset.The most critical architectural 
component in the configuration is the  Description  field. Beyond mere labeling, this field serves 
as the metadata for the  Auto-Agent Orchestrator . When a user submits a query, the 
Orchestrator analyzes agent descriptions to route the task to the most qualified entity. This 
modularity is further extended through  Sub-Agents , allowing a primary agent to offload 
specialized functions—such as a "Task Create Agent" for API interactions—enhancing overall 
system scalability and maintainability. 

4. The Interaction Layer: Unified Collaborative Workspaces 
The chat interface within o9 AI transcends traditional messaging; it is a dynamic workspace for 
real-time decision-making and cross-functional transparency. 

Data Strategy and Context Management 
The interaction layer enforces a clear data strategy. For immediate, high-speed context, the  
Message Box  allows for a 5-file attachment limit (targeted at small files of 5-6 pages). For 
deep, persistent knowledge, the  Documents Workspace  supports files up to 50MB (scaling to 
1GB), ensuring that the agent's reasoning is grounded in high-volume proprietary data without 
overwhelming the immediate conversation window. 

Collaborative Resilience 
Operational transparency is maintained through collaborative features like  Voice Mode  (Beta) 
for real-time interaction and  Voice Input  for hands-free dictation. For troubleshooting and 
auditing, the platform provides 10-day chat history retention, read-only sharing links for R&D 
debugging, and high-fidelity PDF exports that preserve the structural integrity of the analysis. 

5. The Knowledge Ecosystem: "Report-First" Grounding and IBPL 
The efficacy of autonomous agency is gated by the precision of its grounding. To eliminate 
hallucinations, the o9 platform utilizes a "Report-First" strategy for structured data queries 
involving the Enterprise Knowledge Graph (EKG). 

The GraphCube and IBPL 
When a query is received, the system does not perform a blind search. It first identifies relevant 
ingested reports via similarity-based search of LLM-generated descriptions. Once identified, the 
platform translates natural language into  IBPL (Intelligent Business Processing Language)  
to query the  GraphCube . This ensures that the agent's output is anchored in validated 
enterprise reporting rather than probabilistic guesses. 

Contextual Precision via Tags 
Tags act as the primary mechanism for narrowing the search space to ensure contextual 
grounding. 



● Without Tags:  An agent experiences "contextual sprawl," searching every document in 
the tenant and potentially confusing "Forecasting" in a Supply context with "Forecasting" 
in a Demand context. 

● With Tags:  The search is tethered to a specific business function. If both the agent and 
the reports share a "Demand Planning" tag, the agent ignores all irrelevant noise, 
ensuring high-fidelity, functionally specific insights. 

6. Bridging Knowledge and Action: Tools and Sandbox Security 
Tools represent the "hands" of the LLM, enabling the platform to move from information retrieval 
to active execution. The o9 toolset includes  Search Org KB  for tenant-specific unstructured 
data and  Search o9 Global KB  for universal platform documentation, providing a dual-layered 
knowledge retrieval system. 

Solving the Code Interpreter Security Paradox 
A hallmark of the architecture is the  Execute Python in Sandbox  tool. This feature solves the 
"Code Interpreter Security Paradox"—the need for dynamic data science capabilities without 
exposing the core tenant kernel to LLM-generated vulnerabilities. The platform achieves this by 
spinning up isolated  "pods"  (sandboxes). The LLM generates the code, which is then 
executed in these remote, restricted environments. Results are collected, but the code never 
touches the main platform environment, ensuring total operational security for complex 
calculations. 

7. Operational Resilience and Lifecycle Management 
To maintain a high-performance environment and prevent "tenant bloat," the platform 
incorporates rigorous lifecycle management features. 

● Agent Versioning:  This allows for iterative logic refinement without duplicating agents, 
ensuring a clean and manageable workspace. 

● Backup-Restore:  Separate from standard tenant backups, this "Nova-Admin" 
mandatory feature allows for the migration of agents, models, and tools across 
environments (e.g., Sandbox to Production). All sensitive configurations are protected 
via mandatory password encryption. 

● Automation Hub:  The  Async Agent Invoke  feature enables recurring analytical 
cycles. By defining execution frequencies (Daily, Weekly, Monthly), the enterprise can 
automate complex supportability analyses, ensuring insights are ready for planners at 
the start of every cycle. 

8. The Master Framework for High-Impact Instructions 
The ultimate performance of an agent is a function of its instruction integrity. To achieve  output 
determinism  and  reproducibility , o9 recommends a professional-grade prompt engineering 
framework: 

1. The Task (5%):  A concise objective statement. 
2. Business Context (30%):  Establishing the "Why" to help the agent prioritize reasoning. 
3. Steps to Take (30%):  A precise workflow to ensure a logical execution path. 



4. Response Formatting (30%):  Defining structure (markdown, tables, icons) for 
immediate professional utility. 

5. Other (5%):  Final verification steps or engagement suggestions. 

Case Study: Demand Plan Analysis 
By applying this framework, a  Demand Plan Analysis  agent can be instructed to leverage L3 
attributes for category specifics and output its findings in a tabular format featuring "Key 
Observations," "Root Cause Analysis," and "Recommendations." This structured approach 
ensures that the agent operates as a true analytical partner, delivering professional-grade 
results that drive strategic value across the enterprise.The o9 AI platform represents the future 
of enterprise planning—a secure, flexible, and fully autonomous framework designed to 
transform complex data into decisive action.# The o9 AI Agentic Platform: A Comprehensive 
Strategic Narrative 

1. The Paradigm Shift: From Orchestrated Workflows to Autonomous Agency 
The enterprise intelligence landscape is undergoing a fundamental structural transition. For 
years, AI implementation relied on "stitched" workflows—rigid, low-code or no-code sequences 
where developers manually defined every trajectory. The o9 AI Agentic Platform replaces this 
brittle orchestration with true autonomous agency. This evolution is driven by the decomposition 
of non-linear objectives into executable atomic units, allowing models to reason through 
complexity rather than merely following a script.The technical catalyst for this shift was the 
introduction of function calling (or tool calling). This breakthrough transformed Large Language 
Models (LLMs) from passive text generators into active agents capable of interacting with the 
external world. By leveraging natural language as the primary interface, the o9 platform enables 
a multi-agent architecture where specialized entities communicate and collaborate. This 
modular decoupling ensures that intelligence is no longer trapped in silos but is instead a 
dynamic resource capable of autonomous execution in response to shifting business conditions. 

2. Governance and Foundational Architecture 
In a high-stakes enterprise environment, autonomous intelligence requires a standardized 
interoperability layer and rigorous governance to be viable. The o9 platform establishes this 
through a sophisticated Role-Based Access Control (RBAC) system and the adoption of the 
Model Context Protocol (MCP). 

The "Nova" Permissioning Hierarchy 
Secure deployment is governed by the "Nova" role structure, designed to segment control over 
sensitive assets: 

● Nova Admin:  The highest tier of authority, mandatory for executing Agent Backups and 
Restorations. 

● Nova Reports Admin:  Required, alongside the standard  Admin (tenant)  role, for 
modifying enterprise reports—a "double-key" security requirement for data integrity. 

● Nova Model & Tool Admins:  Specialized roles that isolate the management of API 
keys, system models, and external integrations to prevent unauthorized exposure. 



● Nova Doc Admin:  The only role authorized to modify or delete knowledge assets 
uploaded by other users. 

Interoperability via MCP 
The platform utilizes the Model Context Protocol (MCP) as a standardized interoperability layer. 
Often described as a "REST API for LLMs," MCP provides a native way for agents to 
communicate with external environments like Zendesk or internal third-party systems. 
Architecturally, this prevents vendor lock-in, allowing the o9 platform to function as the central 
nervous system of a broader enterprise ecosystem while maintaining secure, segmented control 
via system settings such as EnableGenAI and EnableAlphaFeatures. 

3. The Anatomy of an o9 AI Agent: The Strategic Blueprint 
An o9 Agent is not a monolithic entity but a carefully configured "blueprint" of enterprise logic. 
The configuration form transforms a general-purpose LLM—such as  GPT 4.1, o3 Mini, AWS 
Nova Light, or Gemini Flash —into a specialized strategic asset.The most critical architectural 
component in the configuration is the  Description  field. Beyond mere labeling, this field serves 
as the metadata for the  Auto-Agent Orchestrator . When a user submits a query, the 
Orchestrator analyzes agent descriptions to route the task to the most qualified entity. This 
modularity is further extended through  Sub-Agents , allowing a primary agent to offload 
specialized functions—such as a "Task Create Agent" for API interactions—enhancing overall 
system scalability and maintainability. 

4. The Interaction Layer: Unified Collaborative Workspaces 
The chat interface within o9 AI transcends traditional messaging; it is a dynamic workspace for 
real-time decision-making and cross-functional transparency. 

Data Strategy and Context Management 
The interaction layer enforces a clear data strategy. For immediate, high-speed context, the  
Message Box  allows for a 5-file attachment limit (targeted at small files of 5-6 pages). For 
deep, persistent knowledge, the  Documents Workspace  supports files up to 50MB (scaling to 
1GB), ensuring that the agent's reasoning is grounded in high-volume proprietary data without 
overwhelming the immediate conversation window. 

Collaborative Resilience 
Operational transparency is maintained through collaborative features like  Voice Mode  (Beta) 
for real-time interaction and  Voice Input  for hands-free dictation. For troubleshooting and 
auditing, the platform provides 10-day chat history retention, read-only sharing links for R&D 
debugging, and high-fidelity PDF exports that preserve the structural integrity of the analysis. 

5. The Knowledge Ecosystem: "Report-First" Grounding and IBPL 
The efficacy of autonomous agency is gated by the precision of its grounding. To eliminate 
hallucinations, the o9 platform utilizes a "Report-First" strategy for structured data queries 
involving the Enterprise Knowledge Graph (EKG). 



The GraphCube and IBPL 
When a query is received, the system does not perform a blind search. It first identifies relevant 
ingested reports via similarity-based search of LLM-generated descriptions. Once identified, the 
platform translates natural language into  IBPL (Intelligent Business Processing Language)  
to query the  GraphCube . This ensures that the agent's output is anchored in validated 
enterprise reporting rather than probabilistic guesses. 

Contextual Precision via Tags 
Tags act as the primary mechanism for narrowing the search space to ensure contextual 
grounding. 

● Without Tags:  An agent experiences "contextual sprawl," searching every document in 
the tenant and potentially confusing "Forecasting" in a Supply context with "Forecasting" 
in a Demand context. 

● With Tags:  The search is tethered to a specific business function. If both the agent and 
the reports share a "Demand Planning" tag, the agent ignores all irrelevant noise, 
ensuring high-fidelity, functionally specific insights. 

6. Bridging Knowledge and Action: Tools and Sandbox Security 
Tools represent the "hands" of the LLM, enabling the platform to move from information retrieval 
to active execution. The o9 toolset includes  Search Org KB  for tenant-specific unstructured 
data and  Search o9 Global KB  for universal platform documentation, providing a dual-layered 
knowledge retrieval system. 

Solving the Code Interpreter Security Paradox 
A hallmark of the architecture is the  Execute Python in Sandbox  tool. This feature solves the 
"Code Interpreter Security Paradox"—the need for dynamic data science capabilities without 
exposing the core tenant kernel to LLM-generated vulnerabilities. The platform achieves this by 
spinning up isolated  "pods"  (sandboxes). The LLM generates the code, which is then 
executed in these remote, restricted environments. Results are collected, but the code never 
touches the main platform environment, ensuring total operational security for complex 
calculations. 

7. Operational Resilience and Lifecycle Management 
To maintain a high-performance environment and prevent "tenant bloat," the platform 
incorporates rigorous lifecycle management features. 

● Agent Versioning:  This allows for iterative logic refinement without duplicating agents, 
ensuring a clean and manageable workspace. 

● Backup-Restore:  Separate from standard tenant backups, this "Nova-Admin" 
mandatory feature allows for the migration of agents, models, and tools across 
environments (e.g., Sandbox to Production). All sensitive configurations are protected 
via mandatory password encryption. 

● Automation Hub:  The  Async Agent Invoke  feature enables recurring analytical 
cycles. By defining execution frequencies (Daily, Weekly, Monthly), the enterprise can 



automate complex supportability analyses, ensuring insights are ready for planners at 
the start of every cycle. 

8. The Master Framework for High-Impact Instructions 
The ultimate performance of an agent is a function of its instruction integrity. To achieve  output 
determinism  and  reproducibility , o9 recommends a professional-grade prompt engineering 
framework: 

1. The Task (5%):  A concise objective statement. 
2. Business Context (30%):  Establishing the "Why" to help the agent prioritize reasoning. 
3. Steps to Take (30%):  A precise workflow to ensure a logical execution path. 
4. Response Formatting (30%):  Defining structure (markdown, tables, icons) for 

immediate professional utility. 
5. Other (5%):  Final verification steps or engagement suggestions. 

Case Study: Demand Plan Analysis 
By applying this framework, a  Demand Plan Analysis  agent can be instructed to leverage L3 
attributes for category specifics and output its findings in a tabular format featuring "Key 
Observations," "Root Cause Analysis," and "Recommendations." This structured approach 
ensures that the agent operates as a true analytical partner, delivering professional-grade 
results that drive strategic value across the enterprise.The o9 AI platform represents the future 
of enterprise planning—a secure, flexible, and fully autonomous framework designed to 
transform complex data into decisive action. 
 



Strategic Narrative: Mastering BOM Component Effectiveness in Supply 
Chain Planning 

1. The Strategic Evolution of Dynamic Supply Chain Networks 
In the modern industrial landscape, supply chain networks are no longer static entities but 
evolving ecosystems. Competitive agility requires a transition from rigid, permanent component 
lists to dynamic, time-phased modeling. As products undergo lifecycle changes and sourcing 
strategies shift, the ability to manage active and inactive states of components within a Bill of 
Materials (BOM) becomes a strategic necessity. By implementing time-phased effectiveness, 
organizations ensure their planning engines reflect the reality of the production floor, preventing 
the procurement of obsolete parts and ensuring a seamless transition to new materials.While 
traditional supply chain systems have historically focused on modeling effectiveness at the 
activity level—determining when a specific manufacturing or shipping process is valid—modern 
business requirements demand more granular control. Organizations now require the flexibility 
to define effectiveness and discontinuation at the specific BOM component level rather than just 
the activity level. This shift allows planners to maintain a single production activity while rotating 
the underlying materials based on engineering changes or availability, effectively decoupling the 
"how" of production from the "what." This architectural shift leads us to the fundamental 
mechanics of how these temporal boundaries are defined and operationalized within the solver. 

2. Operationalizing Effectiveness: The Logic of Temporal Boundaries 
The strategic value of defining precise "Start" and "End" dates for BOM components lies in the 
elimination of planning errors. By establishing validated windows of activity, the solver is 
prevented from considering components that are either not yet available or have been phased 
out, ensuring the generated supply plan is always executable. Within this logic, a BOM 
component is strictly considered inactive before its specified Start Date and is deemed 
discontinued on or after its specified End Date (meaning it is effective only until  $End Date - 1$ 
).To provide comprehensive flexibility, the planning logic handles four distinct temporal 
scenarios based on the input data: 

● No Dates Defined:  The component is treated as effective throughout the entire 
planning horizon by default. 

● Only Start Date Defined:  The component becomes active on the specified date and 
remains effective until the end of the planning horizon. 

● Only End Date Defined:  The component is active from the beginning of the planning 
horizon but becomes inactive as of the specified End Date. 

● Both Dates Defined:  The component is only considered for consumption within the 
specific window starting at the Start Date and concluding at the  $End Date - 1$ .In 
instances of data conflicts—such as overlapping records or administrative errors 
resulting in multiple effectivity or discontinuation dates—the solver employs a "collision 
resolution rule." If multiple dates are specified for the same BOM component, the solver 
will automatically select the later date for either the start or end boundary. Understanding 



these calendar boundaries is the first step; however, the true complexity arises when 
these dates interact with the temporal realities of lead times. 

3. Temporal Consumption and Solver Lead-Time Mechanics 
Lead times transform "effective" windows from simple calendar dates into calculated 
consumption buckets. Because production is rarely instantaneous, the solver must determine 
component validity based on when the material is actually required at the material node, rather 
than when the final product is delivered to the customer.Consider a scenario involving two raw 
materials, RM1 and RM3. If RM1 has a discontinuation date of December 20th and RM3 has an 
effective start date of December 1st, the solver evaluates consumption based on the production 
start threshold: 

● RM1 Consumption Logic:  If the production of the finished good is scheduled to begin 
before December 20th, the solver will consume RM1. If production starts on or after 
December 20th, RM1 is ignored. 

● RM3 Consumption Logic:  Conversely, if production starts on or after December 1st, 
RM3 is consumed. If production begins even a day before this threshold, RM3 is not 
considered a valid component.The critical takeaway—the "So What?" of lead time—is 
that effectiveness is always defined relative to the  consumption bucket at the 
material node , not just the final demand date. A component might appear "active" on 
the date of final delivery, but if the production lead time pushes the material requirement 
back into a discontinued window, the plan will fail. This temporal alignment is a 
prerequisite for sophisticated inventory management and safety stock (SS) calculations. 

4. Advanced Planning Implications: SS Planning, Lot Sizes, and RCA 
Strategic consistency between time buckets is vital for successful inventory movements and 
accurate Root Cause Analysis (RCA). Without this alignment, the solver cannot reconcile supply 
and demand across shifting BOM structures.In  Safety Stock (SS) Planning , the "move_in" 
logic—which moves inventory from one bucket to another to meet targets—requires the same 
set of BOM components to be effective in both the "from" and "to" buckets. If a mismatch 
occurs, the "move_in" will fail. For example, if the flow of RM3 on December 13th needs to be 
moved to November 29th, but RM3 only becomes active on December 1st, the movement is 
blocked. To compensate and meet the SS target, the solver will trigger a "Make_new" action, 
creating a strategic risk of excess inventory at material nodes.However, the logic for  Lot Sizing 
and Pegging  offers more flexibility. The solver prioritizes inventory utilization over strict 
component matching for existing stock. For instance, if an activity with a lot size of 100 
produces excess units in Week 5 (using components B1 and B2), that excess can be pegged to 
satisfy demand in Week 10—even if the effective BOM for Week 10 has switched to component 
B3. This ensures that previously manufactured goods do not become "trapped" inventory simply 
because the underlying BOM has evolved.When constraints occur,  Root Cause Analysis 
(RCA)  provides clarity by reporting specifically on the BOM component that was active during 
the Just-In-Time (JIT) bucket. This pinpoint reporting allows planners to identify exactly which 
material shortage caused a shortfall. Enabling these behaviors requires a specific approach to 
system data architecture. 



5. Systems Configuration and Data Architecture 
To ensure solver accuracy, data must be maintained at a high level of granularity. The system 
requires records at the intersection of  Material Node * Activity Node * Version . This ensures 
that effectiveness dates are tied not just to a part, but to a specific manufacturing 
context.Planners configure these parameters within the  Manufacturing tab  of the 
Configuration UI using the following measures: 

● Component Start Date:  A datetime measure defining the beginning of the 
effectiveness window. 

● Component End Date:  A datetime measure defining the conclusion of the 
effectiveness window.Critical Configuration Warning:  Users must provide the correct 
keys for the "end bucket." Failure to specify the correct keys for the end bucket may 
result in the solver defaulting to the start of the end bucket, prematurely discontinuing 
the component and causing unintended supply gaps. 

6. Critical Scenarios: Success vs. Shortfall Analysis 
Testing various demand windows validates the integrity of the supply chain design. The 
following cases illustrate how temporal boundaries dictate plan success. 

● Case 1: The Discontinuation Shortfall.  Consider a demand for 200 units of FG_1 in 
Week 10. Based on assembly and shipping lead times, the solver calculates the 
consumption bucket as Week 7. If the required components (INT_11 and INT_21) were 
discontinued as of  Week 4 , the solver finds no valid BOM to use in Week 7. Because 
the demand is "behind" the discontinuation date, the demand falls short and an RCA is 
generated. 

● Case 2: Successful Temporal Alignment.  If the same demand of 200 units is placed 
in Week 20, the consumption bucket shifts to Week 17. Because the component 
(INT_21) is effective during this window (active from Week 15 to Week 20), the solver 
successfully manufactures the goods and the demand is met. This is confirmed via the 
material production pegging report.While BOM effectiveness dates provide a powerful 
mechanism for control, the preferred architectural recommendation from the platform 
team is to use  "0 consumption per quantity"  instead of effectiveness dates where 
possible. This approach offers superior solver performance and agility, allowing planners 
to effectively "deactivate" a component while maintaining visibility and historical tracking 
without the administrative overhead of managing rigid calendar dates.# Strategic 
Narrative: Mastering BOM Component Effectiveness in Supply Chain Planning 

1. The Strategic Evolution of Dynamic Supply Chain Networks 
In the modern industrial landscape, supply chain networks are no longer static entities but 
evolving ecosystems. Competitive agility requires a transition from rigid, permanent component 
lists to dynamic, time-phased modeling. As products undergo lifecycle changes and sourcing 
strategies shift, the ability to manage active and inactive states of components within a Bill of 
Materials (BOM) becomes a strategic necessity. By implementing time-phased effectiveness, 
organizations ensure their planning engines reflect the reality of the production floor, preventing 
the procurement of obsolete parts and ensuring a seamless transition to new materials.While 
traditional supply chain systems have historically focused on modeling effectiveness at the 



activity level—determining when a specific manufacturing or shipping process is valid—modern 
business requirements demand more granular control. Organizations now require the flexibility 
to define effectiveness and discontinuation at the specific BOM component level rather than just 
the activity level. This shift allows planners to maintain a single production activity while rotating 
the underlying materials based on engineering changes or availability, effectively decoupling the 
"how" of production from the "what." This architectural shift leads us to the fundamental 
mechanics of how these temporal boundaries are defined and operationalized within the solver. 

2. Operationalizing Effectiveness: The Logic of Temporal Boundaries 
The strategic value of defining precise "Start" and "End" dates for BOM components lies in the 
elimination of planning errors. By establishing validated windows of activity, the solver is 
prevented from considering components that are either not yet available or have been phased 
out, ensuring the generated supply plan is always executable. Within this logic, a BOM 
component is strictly considered inactive before its specified Start Date and is deemed 
discontinued on or after its specified End Date (meaning it is effective only until  $End Date - 1$ 
).To provide comprehensive flexibility, the planning logic handles four distinct temporal 
scenarios based on the input data: 

● No Dates Defined:  The component is treated as effective throughout the entire 
planning horizon by default. 

● Only Start Date Defined:  The component becomes active on the specified date and 
remains effective until the end of the planning horizon. 

● Only End Date Defined:  The component is active from the beginning of the planning 
horizon but becomes inactive as of the specified End Date. 

● Both Dates Defined:  The component is only considered for consumption within the 
specific window starting at the Start Date and concluding at the  $End Date - 1$ .In 
instances of data conflicts—such as overlapping records or administrative errors 
resulting in multiple effectivity or discontinuation dates—the solver employs a "collision 
resolution rule." If multiple dates are specified for the same BOM component, the solver 
will automatically select the later date for either the start or end boundary. Understanding 
these calendar boundaries is the first step; however, the true complexity arises when 
these dates interact with the temporal realities of lead times. 

3. Temporal Consumption and Solver Lead-Time Mechanics 
Lead times transform "effective" windows from simple calendar dates into calculated 
consumption buckets. Because production is rarely instantaneous, the solver must determine 
component validity based on when the material is actually required at the material node, rather 
than when the final product is delivered to the customer.Consider a scenario involving two raw 
materials, RM1 and RM3. If RM1 has a discontinuation date of December 20th and RM3 has an 
effective start date of December 1st, the solver evaluates consumption based on the production 
start threshold: 

● RM1 Consumption Logic:  If the production of the finished good is scheduled to begin 
before December 20th, the solver will consume RM1. If production starts on or after 
December 20th, RM1 is ignored. 



● RM3 Consumption Logic:  Conversely, if production starts on or after December 1st, 
RM3 is consumed. If production begins even a day before this threshold, RM3 is not 
considered a valid component.The critical takeaway—the "So What?" of lead time—is 
that effectiveness is always defined relative to the  consumption bucket at the 
material node , not just the final demand date. A component might appear "active" on 
the date of final delivery, but if the production lead time pushes the material requirement 
back into a discontinued window, the plan will fail. This temporal alignment is a 
prerequisite for sophisticated inventory management and safety stock (SS) calculations. 

4. Advanced Planning Implications: SS Planning, Lot Sizes, and RCA 
Strategic consistency between time buckets is vital for successful inventory movements and 
accurate Root Cause Analysis (RCA). Without this alignment, the solver cannot reconcile supply 
and demand across shifting BOM structures.In  Safety Stock (SS) Planning , the "move_in" 
logic—which moves inventory from one bucket to another to meet targets—requires the same 
set of BOM components to be effective in both the "from" and "to" buckets. If a mismatch 
occurs, the "move_in" will fail. For example, if the flow of RM3 on December 13th needs to be 
moved to November 29th, but RM3 only becomes active on December 1st, the movement is 
blocked. To compensate and meet the SS target, the solver will trigger a "Make_new" action, 
creating a strategic risk of excess inventory at material nodes.However, the logic for  Lot Sizing 
and Pegging  offers more flexibility. The solver prioritizes inventory utilization over strict 
component matching for existing stock. For instance, if an activity with a lot size of 100 
produces excess units in Week 5 (using components B1 and B2), that excess can be pegged to 
satisfy demand in Week 10—even if the effective BOM for Week 10 has switched to component 
B3. This ensures that previously manufactured goods do not become "trapped" inventory simply 
because the underlying BOM has evolved.When constraints occur,  Root Cause Analysis 
(RCA)  provides clarity by reporting specifically on the BOM component that was active during 
the Just-In-Time (JIT) bucket. This pinpoint reporting allows planners to identify exactly which 
material shortage caused a shortfall. Enabling these behaviors requires a specific approach to 
system data architecture. 

5. Systems Configuration and Data Architecture 
To ensure solver accuracy, data must be maintained at a high level of granularity. The system 
requires records at the intersection of  Material Node * Activity Node * Version . This ensures 
that effectiveness dates are tied not just to a part, but to a specific manufacturing 
context.Planners configure these parameters within the  Manufacturing tab  of the 
Configuration UI using the following measures: 

● Component Start Date:  A datetime measure defining the beginning of the 
effectiveness window. 

● Component End Date:  A datetime measure defining the conclusion of the 
effectiveness window.Critical Configuration Warning:  Users must provide the correct 
keys for the "end bucket." Failure to specify the correct keys for the end bucket may 
result in the solver defaulting to the start of the end bucket, prematurely discontinuing 
the component and causing unintended supply gaps. 



6. Critical Scenarios: Success vs. Shortfall Analysis 
Testing various demand windows validates the integrity of the supply chain design. The 
following cases illustrate how temporal boundaries dictate plan success. 

● Case 1: The Discontinuation Shortfall.  Consider a demand for 200 units of FG_1 in 
Week 10. Based on assembly and shipping lead times, the solver calculates the 
consumption bucket as Week 7. If the required components (INT_11 and INT_21) were 
discontinued as of  Week 4 , the solver finds no valid BOM to use in Week 7. Because 
the demand is "behind" the discontinuation date, the demand falls short and an RCA is 
generated. 

● Case 2: Successful Temporal Alignment.  If the same demand of 200 units is placed 
in Week 20, the consumption bucket shifts to Week 17. Because the component 
(INT_21) is effective during this window (active from Week 15 to Week 20), the solver 
successfully manufactures the goods and the demand is met. This is confirmed via the 
material production pegging report.While BOM effectiveness dates provide a powerful 
mechanism for control, the preferred architectural recommendation from the platform 
team is to use  "0 consumption per quantity"  instead of effectiveness dates where 
possible. This approach offers superior solver performance and agility, allowing planners 
to effectively "deactivate" a component while maintaining visibility and historical tracking 
without the administrative overhead of managing rigid calendar dates. 

 



Narrative Guide to o9 Company Onboarding and User Management 

1. Strategic Foundation: The Collaborative Ecosystem 
In Supplier Relationship Management (SRM) workflows, the o9 platform serves as the critical 
connective tissue between buyers and suppliers. Efficient onboarding is the fundamental 
prerequisite for high-value procurement operations; it is the stage where governance meets 
operational agility.Traditionally, buyers faced significant overhead in managing hundreds of 
individual supplier users and their unique access levels. The o9 system addresses this via a 
decentralized model, shifting control to supplier administrators. Architecturally, this transition 
begins with a structural "handshake": the activation of the EnableCompanyFeature flag within 
both Default and Tenant System Settings. It is vital for Governance Leads to recognize that this 
flag is not merely a preference but a one-time structural change managed by DevOps that 
fundamentally alters how the tenant handles user creation. Once enabled, the system 
transitions from a flat user list to an environment defined by organizational boundaries. 

2. Architectural Framework: Onboarding and Company Creation 
Within the o9 platform, a "Company" is an environmental construct. To ensure architectural 
consistency, the platform enforces a naming identity: the Organization name and Company 
name are identical. When a company is onboarded, the system automatically creates a "Closed 
Organization" of the same name within the environment, associating it with the tenant. 

The Onboarding Workflow 
To initialize a supplier, administrators use the  Company Management  view. The process 
requires a unique  Company Reference Number  (such as a Tax ID) and a  Company Name . 
These fields are the anchors of the entity and are non-editable post-creation to maintain data 
integrity. 

Logic of Association and Multi-Tenancy 
The architecture leverages a multi-tenant logic for enterprise scale. If an organization operates 
across multiple tenants with the EnableCompanyFeature active, a company onboarded on one 
tenant is automatically available to others within that same organization. To safeguard the digital 
supply chain, the platform employs strict "rules of existence": 

● Duplication Prevention:  Redundant company entities are forbidden. 
● Soft Deletion:  Deleting a company does not destroy the entity but performs a "soft 

delete," merely severing the association between the tenant organization and the 
company. 

3. The Triple-Layer Role Mapping Model 
Role mapping is the strategic mechanism that defines a company’s capabilities. By establishing 
roles at the company level, administrators ensure that security boundaries are enforced 
consistently across all users within that organization. 



Functional Segmentation and Access Nuance 
Access is segmented across three layers:  UI Roles ,  Data Roles , and  Collab Roles . There 
is a significant distinction in how these roles are searched and assigned: 

● Tenant and o9solutions Orgs:  For internal and tenant-level administrators, the 
Authorization Groups column displays all available roles in the tenant, ensuring full 
visibility. 

● Closed Organizations:  For company users, access is strictly gated. They can only 
view and be assigned roles that have been explicitly mapped to their company by a 
Tenant or User Management Administrator. 

The Cascade Effect 
The system utilizes cascading logic to streamline governance. For example, if a company is 
mapped to roles R1, R2, and R3, and a user is assigned R1 and R3, removing R1 from the 
company-level mapping will automatically strip R1 from that user. This ensures that a user’s 
permissions never exceed the strategic boundaries of their parent organization. 

4. Secure Authentication: SSO and SAML Configuration 
The o9 platform prioritizes a secure, seamless entry point via Single Sign-On (SSO). However, 
a critical technical constraint must be noted: when the EnableCompanyFeature is active, the  
auto-creation of users on their first login is not supported . All users must be provisioned 
within the system before they can authenticate. 

Authentication Strategies 
● Buyer SSO:  Authenticates supplier users through the buyer’s directory. 
● Supplier SSO:  Currently supports  SAML configuration  exclusively. 
● Native Login:  A non-SSO method requiring username and password, which supports 

Multi-Factor Authentication (MFA) for enhanced security. 

SAML Protocol and the Portal 
For Supplier SSO, mandatory fields include the SSO Unique Identifier, Identity Provider Name, 
Sign On URL, and Logout URL. For high-security environments, administrators can also toggle 
the  Sign Authn Request  checkbox within the SAML configuration.Access is centralized 
through a subdomain-based "Company Login" portal (e.g., a specific URL configured in the 
Company SSO URL column). This gateway, managed by DevOps, handles the initial identity 
handshake before redirecting users to their respective directories. 

5. The Human Element: User Provisioning and Governance 
Standardized user management is the bedrock of platform security. Once a company is 
onboarded, individual users are added through the  Users View , where the "Organization" 
column becomes the mandatory link to their parent company. 



Governance Constraints 
To maintain the audit trail and organizational hierarchy, the Organization assignment is non-
editable for existing users; they cannot be moved between organizations once established. 
Similarly, passwords and SSO usernames are locked post-creation. Password recovery must be 
facilitated via the "Forgot Password" flow or direct DevOps intervention. 

Automated Routing 
The platform includes a governance exception for internal personnel: any user added with the " 
o9solutions.com " email domain is automatically routed to the o9solutions organization, 
ensuring internal team members are never incorrectly categorized under a supplier entity. 

6. Efficiency at Scale: Bulk Operations and Data Resilience 
For enterprise-level implementations, manual provisioning is inefficient. The platform provides 
CSV-based workflows for mass onboarding of both companies and users. 

Bulk Upload Logic 
The "Upload Companies" workflow requires columns for Name, Reference Number, Address, 
AuthType, and Roles. 

● Operational Note (2024 Q3):  The CSV currently requires the value " FormAuth " to 
represent "Native Login." This is a temporary requirement for the Q3 release.When 
uploading users, the "Select Organization" filter in the dialog box provides a strategic 
advantage. While selecting a specific organization limits the upload to that group, leaving 
it blank allows for cross-organizational provisioning across all associated entities within a 
single file. 

Dataset Resilience: The SRM & LS Link 
To prevent data discrepancies during maintenance, the platform enforces a mandatory link 
between  SRM Templates  and  LiveServer (LS)  components. During any backup or restore 
operation, selecting SRM Templates will auto-select the corresponding LS components. This 
ensures that the configuration and its underlying dataset remain perfectly synchronized. 

The Union Rule 
Restoration of company role mappings follows the "Union Rule." This logic is additive rather 
than destructive: the resulting role set is always a union of the existing roles and the restored 
roles. For instance, if a company has roles R1, R2, and R3, and a backup containing R1 and R5 
is restored, the final mapping will be R1, R2, R3, and R5. 

7. Decentralized Authority: The Company Admin Role 
The "Company Admin" role is a strategic tool for buyer-side relief and supplier empowerment. 
By delegating user management to the supplier, the buyer reduces administrative bottlenecks 
while maintaining strict oversight. 



Scope of Authority and Constraints 
A Company Admin possesses a specific, read-only view of their own company info but holds full 
management rights (Add, Delete, Upload, Download) for users within their own organization. 

● Governance Bound:  A Company Admin is strictly limited to the roles previously 
mapped to their company by the Tenant Admin. They cannot escalate privileges or grant 
access to unauthorized roles.This layered model ensures that while the "Human 
Element" is decentralized, the "Architectural Framework" remains under the firm control 
of the Platform Solutions Architect. 

8. Technical Appendix: Data Definitions 
Precision in data entry is the final step in ensuring platform reliability. The following definitions 
govern the core management fields.| Field Name | Description | Constraints || ------ | ------ | ------ 
|| Company Reference Number | Unique identifier (e.g., TAX ID) for onboarding. | Unique; 
Non-editable post-creation. || Company Name | The official name of the onboarded supplier. | 
Unique; Non-editable post-creation. || Company Address | Physical location of the supplier. | 
Optional field. || SSO Config Type | Defines the authentication mechanism. | Options: Buyer 
SSO, Supplier SSO, or Native Login*. || Organization ID | Platform-generated identifier. | 
Generated by o9; Non-editable. | 
*Note: For bulk uploads in 2024 Q3, "FormAuth" must be used in the CSV to select the Native 
Login type. Native Login supports MFA if enabled in System Settings. 
 



o9 Config2.0: A Narrative Guide to the New Paradigm in Platform 
Configuration 

1. The Strategic Shift: Understanding the Config2.0 Paradigm 
Config2.0 represents a fundamental departure from traditional, monolithic o9 platform 
management. It is not merely a software update, but a strategic evolution toward an automated, 
modular, and version-controlled framework. For the solution architect, this shift addresses the 
escalating complexity of global supply chain deployments by transforming platform configuration 
into a structured, manageable asset. By redefining how configuration is stored and how teams 
collaborate, Config2.0 enables organizations to build and extend reference products with 
industrial-grade precision.The paradigm shift is anchored by four strategic pillars: 

● Unified Configuration Storage:  A move to a centralized, version-controlled repository 
(Git) that establishes an absolute single source of truth for all platform entities. 

● Collaborative Configuration Development:  The introduction of modern dev-ops 
workflows, allowing multiple configurators to iterate on the same platform simultaneously 
while maintaining stability through sophisticated branching and conflict resolution. 

● Standardized Product Building:  A methodology for constructing reference products as 
discrete, interchangeable units, ensuring logic consistency across varied 
implementations. 

● Flexible Customer Adoption:  A streamlined mechanism for implementations to adopt 
a "Base" product while effectively extending it with "Derived" or bespoke logic without 
compromising the core upgrade path.The "So What?":  For customer adoption, this 
translates to drastically reduced time-to-value. Instead of manual, error-prone rebuilds, 
teams can instantiate a tenant and load a pre-validated "Solution"—a collection of 
dimensions, rules, and workspaces—turning the platform into a specific product like 
Demand Planning in hours rather than weeks. This high-level agility is made possible by 
the underlying technical modularization of the platform. 

2. The Architecture of Modularization: Config Blocks and Solutions 
Modularity is the cornerstone of Config2.0, transforming a monolithic tenant configuration into a 
hierarchy of discrete, reusable components. This allows architects to protect core logic within 
standardized blocks while allowing for bespoke extensions in others—a critical requirement for 
multi-tenant and industry-specific deployments.The platform utilizes two primary layers of 
abstraction: 

● Config Blocks:  These are the granular building blocks of the platform. 
● Common Blocks:  These house core structural elements, specifically dimensions, 

hierarchies, attributes,  Attribute Properties , named sets, and picklists. 
● Regular Blocks:  Flexible containers that can store any entity type, from measures to 

complex active rules. 
● Solutions:  A solution is a strategic collection of Config Blocks designed to meet a 

specific functional end-state.This architecture is governed by the formula:  Tenant + 
Solution = Product State . To reach a desired configuration, the user loads the solution 



onto the tenant, which in turn loads the constituent blocks.To manage complex solution 
structures and prevent naming collisions, Config2.0 utilizes  Namespacing . When 
creating a namespace-enabled block, architects must provide a  "Short name,"  and the 
tenant must have the AllowDuplicateEntities setting toggled to true. Critically, 
namespacing is a non-reversible decision; once enabled, a block cannot be reverted, 
and solutions cannot mix namespace-enabled and non-enabled blocks. This rigor 
ensures that as configurations grow in complexity, the underlying structure remains 
stable and collision-free. 

3. Abstracted Power: Git Integration and Tenant Setup 
The strategic backbone of Config2.0 is its deep integration with Azure DevOps (ADO) Git 
Repos. This brings professional-grade version control—branching, tagging, and merges—to 
platform configuration. Crucially, the platform abstracts the technical complexity of Git; users 
interact with branches via the o9 UI, allowing subject matter experts to manage configuration as 
architects without requiring command-line Git expertise.Environment setup is an operational 
prerequisite that extends beyond a simple UI toggle. While the EnableConfig2 setting must be 
active, a successful deployment requires an  Ops setup  that links the  Tenant Org  to the  
ADO Git Org . This linkage is what empowers users to access blocks and perform development 
activities.The Git-based user experience centers on branch management: 

● Main Branch:  The stable, primary source of truth. 
● Release Branch:  Dedicated to specific production cycles or versioned updates. 
● Tag/Tenant Branches:  Used for point-in-time snapshots or isolated dev work.By 

providing a bridge between the live tenant and the repository, Config2.0 ensures that all 
development is tracked and promoted through a controlled lifecycle. 

4. The Migration Journey: From Config 1.0 to Config 2.0 
Transitioning from the legacy Config 1.0 (C1) framework to Config 2.0 (C2) is managed through 
an automated migration path. Historically, moving configurations required manual, iterative 
cycles of decompiling and manually pushing files to repositories. The C1-to-C2 migration 
addresses this by automating the process once the decompiled files are ready.The automated 
workflow involves: 

1. Prerequisites:  Obtaining decompiled files from the source environment (Prod, Pre-
prod, or UAT). 

2. Selection:  Selecting the target project and either creating a new solution or selecting an 
existing one to house the logic. 

3. Targeting:  Choosing the appropriate target branch for the migrated 
configuration.Design Considerations:  The choice of target branch depends on the 
project's current release cycle. Finalized production configuration is typically moved to a  
Release Branch . However, if UAT is currently ongoing for a  future  release on the 
active Release branch, the existing Production config is moved to an  Archived Release 
Branch . This ensures the active cycle is not disrupted while maintaining a historical 
record of the live production state.Limitations:  Architects must note that user 
preferences—specifically  Favorites, Users, and Roles —are not maintained within the 
Git-based C2 workflow and must still be migrated via the traditional backup restore flow. 



Furthermore, the  Parity Test  flow, designed to verify the integrity of migrated config, 
remains in development for certain use cases. 

5. Mastering Solution Lifecycle Management 
Solution Lifecycle Management in Config 2.0 provides the strategic flexibility to switch, open, 
and reorder solutions and blocks dynamically. This allows a single tenant to adapt to different 
functional requirements without a complete platform reset.Config Blocks can be added to a 
solution through three distinct paths: 

● Create New:  Starting a fresh block (Common or Regular) within the project. 
● Add from Project:  Importing an existing block already defined in the ADO repository. 
● Add from Published Package:  Utilizing a pre-validated, versioned package to 

accelerate implementation.A critical usability enhancement is the explicit control over  
Load Order . In legacy environments, loading was implicit based on the order entities 
were added. Config 2.0 introduces a dedicated  "Reorder" icon  that allows architects 
to drag and drop blocks into a specific sequence. This is essential for ensuring that 
foundational entities (like dimensions in Common blocks) are loaded before the complex 
rules that depend on them. 

6. Change Promotion and Configuration Management (CM) 2.0 
Change promotion—the movement of logic from a local Tenant Branch to the Main Branch—is 
the mechanism that maintains the single source of truth. CM 2.0 provides a transparent, robust 
workflow for this promotion.The  Promote Changes  interface allows architects to view side-by-
side diffs and resolve conflicts via the  "Resolution Actions"  column. This version also 
enables the management of  System Created Action Buttons (ABs) . Configurators can now 
edit these system ABs, such as selecting a global checkbox to remove them from or add them 
to the global header, and promote these changes to the Main branch.CM Packages for 
Solution Entities  have been expanded to support a comprehensive suite of metadata, 
including: 

● Solution blocks (and block sort order) 
● Dimension sort order 
● Workspace sort order 
● Workspace-page sort order 
● Workspace-pagegroup sort order 
● Workspace-page-view sort order 
● Measure aliasesTo assist in risk assessment, CM 2.0 includes a  Type of Change  

indicator. Changes are flagged as  Destructive  (overwriting/deleting config) or  Non-
Destructive  (additive/safe). This provides architects with the visibility needed to 
manage high-stakes production environments safely. 

7. Advanced Functional Entities: NamedNodes and UI Preferences 
Config 2.0 introduces sophisticated entities like  NamedNodes  and  UI Preferences , granting 
architects finer control over calculation logic and end-user interfaces.NamedNodes  act as 



powerful abstraction points for report grains and logic. Beyond their use in Measure Groups and 
Action Buttons, they support advanced architectural use cases: 

● Partitioning:  Managing partitions of Measure Groups that have a NamedNode in the 
Grain. 

● Procedures:  Utilizing Filter Sets with  Parameterized Procedures . 
● Calculations:  NamedNodes support  Differential Aggregation  and  Differential 

Spreading , enabling complex data manipulation across disparate grains.UI 
Preferences  ensure a consistent end-user experience for planners. These allow 
configurators to define settings for reports and filters—including "Include Null" for series 
support—ensuring that the visual interface remains standardized across all solution 
deployments. 

8. Ensuring Reliability: Release Re-initialization and Package Versioning 
The Config 2.0 framework is engineered for the long-term reliability of global products. A key 
administrative feature is the ability to  Recreate the Release Branch from Main , allowing 
teams to archive a current cycle and "re-zero" the release branch using the latest stable code 
from Main for the next cycle.Reliability is further enhanced by support for  Packages with 
Different Version Tags . This allows for extreme flexibility; for example, a  Version 2 (v2) 
package  can contain  Version 1 (v1) blocks . This is vital for "IDB" (Industry Design Block) 
teams who may need to derive and version industry-specific logic while still utilizing stable base 
blocks from a reference product.The platform’s evolution continues with the upcoming  2025Q2 
roadmap , which will introduce support for moving non-destructive changes into production 
environments. Ultimately, Config 2.0 transforms the configurator's role: they are no longer 
manual operators, but  Solution Architects  capable of managing modular, sophisticated 
supply chain products with professional-grade precision. 
 



The Architecture of Precision: A Professional Narrative of o9 Data 
Management 
In the sphere of enterprise planning, data integrity is the primary determinant of system efficacy. 
For the Senior Solutions Architect, data management within the o9 platform is not merely a 
collection of upload utilities but a strategic framework designed to ensure structural accuracy, 
high-performance retrieval, and robust security. As data ecosystems scale in complexity, the 
platform provides a sophisticated suite of controls to manage the lifecycle of dimensional, fact, 
and graph data with surgical precision. 

1. The Unified Interface: Establishing the Operational Framework 
Strategic alignment within the User Interface (UI) is a critical lever for reducing the cognitive 
load on platform administrators. By harmonizing the experience across disparate entry points, 
the platform ensures that administrators can transition between "quick uploads" and "deep data 
maintenance" using a single, unified logical flow.The recent UI revamp has synchronized the 
"Upload Data" dialog box—accessed via the Data Upload action button on the Global Header—
with the "Imports View" of the Data Management workspace. This standardization ensures that 
whether an administrator is initiating an ad-hoc update from a dashboard or performing 
foundational model maintenance within the workspace, the parameters, fields, and workflow 
remain identical. This interface serves as the standardized gateway for the specific data 
structures required for enterprise-grade planning. 

2. The Core Pillars: Dimensional, Fact, and Graph Data Uploads 
The o9 ecosystem rests on three structural pillars, each requiring a specific "skeleton" template 
to maintain the integrity of the GraphCube. 

● Dimensional Member Data:  This defines the model’s structural hierarchy (e.g., Product 
or Location). The template requires headers for all level attributes. Populating these 
attributes and uploading the file defines the members that form the planning 
intersections. 

● Fact (Measure) Data:  These are the quantitative values (e.g., Sales Forecast) tied to 
dimensional intersections. The skeleton includes level attributes, measure names, and 
specific members. 

● Graph Data:  Critical for relationship mapping, graph templates require a more complex 
skeleton. Architects must include headers for "From" and "To" nodes, as well as the  
Version Name  and  Flag  headers to define the relationship context.Furthermore, the 
platform supports high-efficiency ingestion through "side-by-side" Excel uploads. This 
feature allows users to upload at least two measures simultaneously, supporting 
complex layouts where quarters (time) are displayed in columns and measures in 
consecutive rows. This flexibility allows for the processing of different data grains within 
the same file, such as cases where "quarters are below measures." 



3. Precision Control: Delimiters, Quote Parameters, and Null Management 
Granular file-parsing controls are essential for maintaining data integrity when ingesting external 
files from diverse source systems. A common "pain point" in data ingestion is the presence of 
text qualifiers that interfere with standard delimiters.To solve this without requiring manual file 
modification, the platform provides a  Quote Parameter  field. This parameter must be a single 
character and cannot be identical to the chosen  Delimiter  (e.g., pipe or comma). This allows 
the system to parse complex strings successfully. Additionally, the  Override with Nulls  
functionality provides a decisive control for data refreshes; when selected, the system will 
explicitly overwrite existing measure values with nulls if the upload file contains empty values for 
those intersections, ensuring the platform remains a true reflection of the source data. 

4. Integrity and Security: Managing Read-Only Measures and Partial Uploads 
Architecting a secure planning environment requires balancing user flexibility with strict data 
governance. The platform manages this through intelligent flags and backend parameters.The  
Exclude ReadOnly Measures  flag prevents upload failures in collaborative environments 
where a single file may contain both editable and restricted measures. When enabled, the 
system processes only the intersections where the user has write access. This behavior is 
governed by the  IgnoreEditabilityErrorsInUpload  DSS flag: 

● If  True : The system ignores errors for non-editable measures and proceeds with the 
upload. 

● If  False : The system pushes those rows to a "bad record" file and triggers a system 
message.For large-scale fact uploads, the  denypartialupload  parameter within the  
UPLOADDATAFILE  syntax allows architects to enforce a "all-or-nothing" integrity rule. 
If an upload contains "bad" records, the administrator can use the  Allow partial upload  
checkbox to determine whether to accept the valid portions of the file or discard the 
entire upload to maintain absolute consistency. 

5. Destructive Operations and Multi-Measure Flexibility 
For wholesale data refreshes, the platform provides the  Full Measure Group Replace  
functionality. This is a high-stakes, destructive operation that deletes all existing data within the 
measure groups present in the file and replaces it with the new content.Due to its nature, this 
feature is governed by strict constraints: it is exclusive to the  Data Management workspace  
(not available via the Global Header), supports only  CSV or Parquet  formats, and triggers a 
mandatory warning dialog. Crucially, the selection is not "sticky"; because of its destructive 
impact, the checkbox is not retained after the operation, requiring explicit intent for every use. 

6. File Lifecycle and Governance: Storage Categories and Error Handling 
System health is maintained through a structured file management tiering system and 
transparent error reporting. Files are categorized into three storage tiers: 

1. TEMPORARY:  Files for one-time use (e.g., Collab Restore) that are automatically 
purged after a set period. 

2. PERMANENT:  Vital model data, including Fact and Dimensional files, retained until 
manual deletion. 



3. CDN:  Storage for image files, profile pictures, and JavaScript assets.When uploads are 
partially successful, the platform initiates a  Bad Record Notification  workflow. 
Administrators can access the  File Management  tab to download two critical files:  
BADRECORDREASON , which details the logic failure (e.g., lack of access), and  
BADRECORD , containing the failed data intersections. This allows for targeted fixes 
and rapid re-uploading. 

7. Performance Guardrails and User Experience Optimization 
To protect the GraphCube server from "accidental overload," the system employs the  
MaxVersionsPerSelect  parameter. By default, this limits UI widgets to fetching data for a 
maximum of 10 versions simultaneously. From an architectural standpoint, it is vital to note that  
this parameter cannot be updated in the configuration UI . It must be updated in the 
backend via the  LSSETTING  table in the SQL DB.User experience is further optimized through 
"Name" vs. "Display Name" mapping. While the system uses technical names for backend 
stability, the  usememberdisplaynames  setting allows planners to interact with user-friendly 
aliases. The system uses specific "Determined Property" logic to resolve mapping ambiguities: 

● If a cell value matches both a Name and a Display Name, the system defaults to the  
Name  property to maintain backward compatibility. 

● If a match exists only for one property, that property is determined and used for the rest 
of the attribute's members.Administrators maintain control over this via the  Member 
Display Name Editable  property, which dictates whether planners can modify these 
aliases directly via the Web UI. 

8. The Security Perimeter: ClamAV Antivirus Integration 
As the o9 platform transitions to a modern  Kubernetes (K8s)  architecture, the security 
infrastructure has evolved to include  ClamAV Antivirus , replacing the legacy VM-based 
Sophos solution. This integration, mandatory for the  post-2026Q1 release  environment, is 
designed to block malicious files (scripts, executables, or archives) at the point of ingestion.The 
implementation is activated by setting the  VirusScanner  DSS flag to  clamav . Once 
configured, every upload is scanned in real-time. Architects can monitor the security perimeter 
through automated log messages: 

● Success:  "Virus scan completed... ClamAV result: The file is clean." 
● Failure:  "Virus found in uploaded file... Clamav Virus detected: Virus Name."By 

integrating these layers of UI consistency, backend parameter control, and modern 
security protocols, the o9 platform provides the reliable foundation required for 
enterprise-scale data strategy. 

 



The GraphCube Ecosystem: A Narrative Guide to o9’s Computational Core 

1. Foundations of the GraphCube and IBPL 
The GraphCube engine, commonly known as LiveServer, is the strategic back-end 
infrastructure of the o9 Platform, functioning as both the high-performance computational heart 
and the primary storage layer. Integrated Business Planning Language (IBPL) serves as the 
indispensable bridge between raw data structures and complex business logic. By using IBPL, 
architects define how the platform interprets reality, ensuring that every data point translates 
into actionable business intelligence.The Architectural Division of IBPL  To balance system 
stability with user flexibility, IBPL is bifurcated into two distinct execution environments: 

● Rules:  These are processed during the GraphCube initialization phase. Rules define 
the foundational environment—including named sets, active calculation logic, and 
security protocols. From an architectural standpoint, the stability of the system relies on 
this startup sequence; Rules are loaded in a specific "position" order from the 
configuration database, ensuring the engine reaches a consistent, validated state before 
any user interaction occurs. 

● Commands:  These operate post-startup at runtime. Commands facilitate dynamic data 
manipulation and queries. They are triggered through interactive clients like IBPLPlus or 
via "Action Buttons" embedded in the UI, allowing planners to execute complex 
procedures or "what-if" scenarios on demand.This separation ensures that the core 
model logic remains immutable during operations, while the command layer provides the 
fluid environment necessary for modern enterprise planning. 

2. Data Architecture: Dimensions, Attributes, and Members 
A structured data hierarchy is the non-negotiable prerequisite for sophisticated business 
modeling. Without rigorous entity definitions, a computational engine cannot perform the 
granular aggregations required for enterprise-scale planning.The Building Blocks: Name vs. 
Key  The GraphCube architecture organizes data into  Dimensions  (the entities, like Product),  
Attributes  (characteristics, like Price), and  Members  (specific instances). For the technical 
architect, understanding the two intrinsic properties of a member is vital: 

● Name:  A unique string within a level used primarily for display and identification. 
● Key:  An immutable identifier, typically an integer for regular dimensions or a datetime 

for time dimensions. While a Name can be modified to reflect business changes, the Key 
remains constant, serving as the bedrock for data integrity.User-Centric Experience 
and Contextual Logic  The platform utilizes  DisplayAlias  to prevent duplicate display 
values from causing system conflicts, ensuring the UI remains intuitive. Furthermore,  
Member Specific Properties (MSP)  provide contextual intelligence. By defining 
ancestors within the hierarchy, architects can ensure a Smartphone SKU displays 
"Camera Resolution" while a TV SKU displays "Screen Resolution," preventing 
information overload.Chronological Intelligence  The engine treats  Time Dimensions  
with specialized logic through "hidden" properties.  $IsCurrent identifies the active 
planning bucket, while ****$  InPast  identifies historical data. 



● Architect’s Tip:  To ensure proper propagation throughout the hierarchy, always set the 
$IsCurrent property at the lowest level of the time dimension. This allows the engine to 
automatically update parent levels (e.g., Months to Quarters). 

3. The Logic of Measures: Storage, Aggregation, and Spreading 
Measures represent the "quantifiable reality" of the business plan. Their behavior at different 
levels of granularity—defined by aggregation and spreading policies—dictates the accuracy of 
the entire model.Aggregation and Arithmetic Best Practices  Data is stored at the "leaf level," 
and  Aggregation Policies  (Sum, Min, Max, FirstChild, etc.) determine how this data rolls up. 

● Architect’s Warning:  It is mandatory to use the COALESCE function in all arithmetic 
rules (e.g., Net Sales = COALESCE(Gross, 0) - COALESCE(Trade, 0)). Failing to do so 
allows a single null value to propagate through the formula, potentially wiping out the 
entire calculation result.The "So What?" of Spreading  When users edit high-level 
values,  Spreading Policies  maintain data integrity. DistributeToLeaves uses a basis 
measure for proportional allocation, while CopyToLeaves replicates values. 

● Architectural Nuance:  CopyToLeaves is generally incompatible with Sum 
aggregations; if a parent value of 100 is copied to four children, the parent sum would 
immediately jump to 400, breaking the logic of the initial edit.Static Properties  
Measures are enhanced by  Static Properties  (e.g., UOM or Thresholds). These are 
read-only and can be configured to appear in pivot reports only when measures are 
positioned on rows, providing essential context for data entry without cluttering the 
interface. 

4. The Computational Engine: Active Rules and Scopes 
"Active Rules" enable real-time, responsive planning by triggering immediate downstream 
updates following any data edit. To manage performance across massive datasets, these rules 
are constrained by  Scopes .Optimization and Safety 

● Block Scope:  A premier performance optimization that groups assignments within a 
single measure group.  Technical Requirement:  Block Scope requires that all Left-
Hand Side (LHS) measures belong to the same group and prohibits the use of "finer 
grain" measures or "skew coordinates" (such as leadoffset) on the Right-Hand Side 
(RHS) of the equation. 

● Evaluate Member Scope:  Highly efficient for property-based evaluations, particularly 
when the RHS involves "If" statements with equality conditions on member properties. 

● Cartesian Scope:  Creates cross-products for model initialization. To prevent "model 
bloat," this is governed by  Safety Limits  (constraining assignments to constants or 
direct measure-based values) and is often limited by an  Assortment Measure 
.Recurrence Optimization  For time-series calculations like Ending Inventory = 
Beginning + Supply - Demand, the engine uses  Recurrence Rules . To maximize 
speed, the engine employs  Recurrence Rule Optimization , which reduces the 
recurrence scope to only the member data range plus the specific leadoffset buffer, 
skipping unnecessary executions that would otherwise consume cycles. 



5. Advanced Operations: Procedures, Functions, and Graphs 
Complex requirements often exceed standard rule logic, necessitating modular procedures and 
specialized graph modeling.Transient Measures and Formula Logic  A critical distinction for 
any architect is the  Transient Measure . Unlike regular measures defined in the "Plans" 
workspace, Transient Measures are defined during widget or report configuration. They are the 
primary home for  CUM  (Cumulative) functions—enabling calculations like "Percentage of 
Demand Fulfilled to Date"—and complex graph queries. They exist only within the scope of their 
specific widget, keeping the global model clean.Modular Procedures  Architects use  Regular 
Procedures  for batch logic (e.g., calculating Gross Profit after a mass import) and  
Parameterized Procedures  for interactive "What-If" analysis, allowing users to input 
variables—like a "Supply Shock %"—via action buttons.Graph Modeling  For relationships that 
standard hierarchies cannot capture, such as a Bill of Materials (BOM) or complex logistics 
flows,  Graph Modeling  uses Nodes and Edges. This framework supports advanced  Traverse  
functions and includes  UOM Support  for graph edges, allowing the system to handle unit 
conversions across complex assembly or movement structures. 

6. System Integrity: Performance, Security, and External Sync 
Enterprise-level planning requires a resilient infrastructure capable of scaling to millions of 
intersections while maintaining strict security.Data Resiliency and Recovery  The platform 
protects data through two complementary mechanisms: 

● Background Save (BGSAVE):  Periodically persists the state of the engine to disk 
without interrupting user operations. 

● Fast Recovery (FR) 2.0:  Utilizing  Redo Logs , this mechanism replays transactions 
that occurred since the last BGSAVE. In the event of a system interruption, FR 2.0 
ensures that data loss is minimized by reconstructing the most recent state.Scaling and 
Security  To handle massive enterprise volumes, architects employ  Measure Group 
Partitioning , breaking datasets into manageable segments for parallel processing. This 
is often coupled with  External Data Sync  (Hadoop/Hive), where the o9 Platform acts 
as the primary data owner while mirroring to external tables for high-capacity 
storage.Finally,  Access Control (ACL) Commands  ensure system security. By 
defining  Cell Security  and  Member Security , architects can grant or deny read/write 
access at the dimension or plan level, ensuring that users only interact with authorized 
data. This integrated approach—from the foundation of IBPL to the resilience of FR 
2.0—creates a reliable, high-performance planning environment. 

 



Introduction & Architecture 

Integration 3.0 is an in-house ETL solution that provides a visual, low-code environment for 
building business logic and integrating external systems with the o9 ecosystem. 
● It replaces traditional SSIS-based SQL Server execution with massive parallel processing 

via Spark on Kubernetes clusters. 
● Primary storage utilizes Cloud Data Lakes (AWS S3, Google Cloud Storage, Azure Data 

Lake Storage) rather than SQL servers. 
● Parquet is the standard storage format, optimized for reading and storage via its columnar 

structure. 
● Airflow is integrated into the backend to generate and orchestrate Data Directed Acyclic 

Graphs (DAGs). 

Data Lake Architecture 

Integration 3.0 organizes the o9 Data Lake into distinct zones to track data progression. 
Zone Description 
Raw Layer Stores inbound data exactly as it arrives from 

source systems without modification. 
Staging Layer Processes data strictly by converting the file 

format to Parquet for efficiency, without 
cleaning it. 

Curate Layer Stores refined, trusted data that has been 
cleaned and transformed, ready for GraphCube 
integration. 

Core Pipeline Components 

Pipelines are constructed using three foundational components. 
● DataStores: Serve as the primary, parameterizable input/output sources (e.g., Cloud 

Stores, SFTP, Snowflake, BigQuery). 
● DataNodes: Nested within DataStores, representing a single data entity such as a SQL 

table, flat file, or GraphCube dimension. 
● Transformers: Connect DataNodes to transform and move data using compute actions 

(PySpark), operational tasks (API execution, alerts), or file transfers. 

Scheduling & Execution 

● Pipelines support On-Demand execution, Time-Based scheduling (via Cron expressions), 
and Event-Based scheduling that triggers on an OR condition if at least one upstream 
pipeline completes. 

● Pipelines can be triggered directly from UI Action Buttons, passing runtime parameters to 
the execution. 

● Users can view the exact next scheduled execution time, pause or resume executions 
natively, and compare historical performance using Runtime Graphs. 

● Batch executions group pipeline metrics via a Batch ID and can be visually tracked in 
real-time through a node-based flowchart in the Scheduling Info tab. 

Parameterization & Profiling 



● Runtime ParamSets: Users can substitute values dynamically during execution and 
utilize a "Param Set Where Used" tool to trace affected pipelines. 

● Workspace Parameters: Defined globally, allowing reuse across multiple pipelines via 
the {{o9userlv}} alias. 

● Dynamic Updates: Parameter values can be programmatically updated mid-execution 
for downstream use. 

● Spark T-Shirt Sizes: Default profiles (Small, Medium, Large, XLarge) automatically 
allocate appropriate driver/executor memory and cores, eliminating the need for manual 
tuning. 

● Security: Sensitive parameters are encrypted automatically, while non-sensitive 
parameters remain accessible in Tenant System Settings. 

Monitoring, Alerts, & Troubleshooting 

● Health Checks: The "Monitor Services" view tracks real-time status for backend 
components like MongoDB, Redis, and Airflow. 

● LLM Log Summary: An AI-powered summarizer reads task-level logs to provide plain-
text explanations and resolution guidance for pipeline failures. 

● SLA Alerts: The system monitors batch job health and sends proactive emails for 
delayed starts, long runs, or failures, featuring deep links directly to the error logs. 

● Rerun & Recovery: Failed pipelines feature a direct "Rerun" option to resume execution 
from the exact point of failure. 

● Spark Profiling: Users can utilize the Spark ELK dashboard to visualize memory and 
CPU usage of executors over time. 

● Troubleshooting Tip: If system parameters go missing after a migration, users should 
create a new DataStore to trigger the system to automatically regenerate them. 

Advanced Features & Tasks 

● Agentic EDA: AI-powered Exploratory Data Analysis lets users ask natural language 
questions about flat files to generate instant statistics and visualizations. 

● JupyterHub Integration: Developers can launch JupyterHub to interactively write 
PySpark code and seamlessly sync the validated code back to the pipeline's transformer. 

● Multi-Tenant Data Sharing: Linked Data Nodes allow data to be shared directly within 
the o9 Data Lake across environments, facilitating inter-tenant pipeline dependencies. 

● Delta Share & Databricks: Allows direct data ingress via Delta Share with query filters, 
and enables o9 Delta tables to be registered externally in a customer's Databricks 
workspace via Unity Catalog. 

● Config 2.0 (C2): Components are natively modularized for Git syncing using Integration 
Common and Integration Regular blocks. 

● File Management: The Int3 File Manager operates as a UI-native cloud file browser, 
permitting folder navigation, previews up to 10MB, and multi-file uploads. 



The o9 Linear Programming Solver (LPS): A Comprehensive Technical 
Narrative 

1. Introduction: The Evolution of the o9 Solver Landscape 
The strategic evolution of the o9 platform is defined by a shift from heuristic-based solving to 
global optimization. While the traditional Supply Chain Solver (SCS) utilizes a hierarchical, 
order-by-order algorithm, the Linear Programming Solver (LPS) represents a fundamental 
paradigm shift. LPS replaces the step-by-step logic of SCS with the mathematical rigor of 
Mixed-Integer Linear Programming (MILP), evaluating all permutations simultaneously within a 
single objective function.The "So What?" factor for stakeholders is the move from local 
feasibility to global optimality. Heuristics are often "greedy," making decisions for high-priority 
orders that inadvertently constrain the rest of the network. LPS avoids these pitfalls by finding 
the mathematically optimal solution across all nodes and time buckets. However, Architects 
must recognize a critical functional gap: LPS does not natively generate Peggings or Root 
Cause Analysis (RCA) graphs. If these are required for planner visibility, a follow-up SCS run 
using the EXPORT_ONLY argument is mandatory to generate the necessary pegging data from 
the LPS-optimized plan. 

2. Architectural Foundations and Configuration 
Deploying LPS requires a robust environment capable of handling high-intensity mathematical 
computations. As a Python-based plugin, LPS necessitates a dedicated Python plugin 
framework and a configured Conda environment. This infrastructure bridges the o9 platform's 
data layer with the underlying solver engine. Architects can choose between Gurobi and Google 
as the solver name; however, it is vital to note that the "Optimized" and "Hierarchical" solve 
strategies are compatible only with Gurobi.Problem boundaries are defined by three mandatory 
measures:  LP Active ,  Min Scope , and  Max Scope . These determine which supply chain 
intersections are valid for optimization and set the priority ranges. To ensure solver performance 
and data health, Architects must enforce strict data range limits; LPS cannot accept input values 
greater than  $10^5$  or less than  $10^{-3}$ . To further aid performance, the system utilizes 
"Capacity Node Scaling Factors" (defaulting between  $10^{-3}$  and  $10^3$ ). These factors 
reduce "inflated" numbers to a standard range, aiding solver convergence without degrading 
objective coefficients.For environments utilizing a Gurobi Cloud License, machine configuration 
can be tuned via the Gurobi Cloud Pool Name flag, with available sizes including Small32G8C 
(32GB RAM/8 Cores), Medium72G18C (72GB RAM/18 Cores), and Large144G36C (144GB 
RAM/36 Cores). Strategic trade-offs between speed and optimality are managed via the  
Maximum Runtime  and  Rel MIP Gap  parameters, allowing the business to terminate the solve 
once a solution is within a specified percentage (e.g., 0.01%) of the theoretical ideal. 

3. Optimization Mechanics: Cost-Based vs. Unit-Based Logic 
LPS provides two engines to accommodate varying levels of data maturity. Architects must 
ensure the LP Active measure is set to TRUE for the relevant sequence/objective intersections 
before execution. 



Cost-Based Optimization 
This engine utilizes monetary weights to formulate a single objective function. Planners provide 
penalties for Max Stock violations, short/late deliveries, and safety stock violations. A key 
architectural lever here is the  Time Decay Factor  (defaulting to 1%). This factor is applied to  
Inventory Holding Costs  and  Activity Costs  to promote Just-In-Time (JIT) production, ensuring 
the solver does not produce inventory earlier than necessary unless constrained. 

Unit-Based Optimization 
Unit-Based logic relies on "Scoped Priorities" rather than explicit costs. This allows for the 
interleaving of diverse business needs, such as prioritizing Jewelry demand above Grocery 
safety stock. Within this engine, the  Alternate MN Group Priority  measure is critical for network 
selection, dictating the specific sequence in which the solver should source from alternate 
material nodes. 

4. Advanced Capacity and Utilization Modeling 
LPS provides flexible modeling for manufacturing constraints through "Coarser Capacity" and 
"Varying Capacity Buckets." Planners can define capacity at a monthly level while planning in 
weekly buckets, provided that alternate capacities remain synchronized in their bucket 
granularities. If R1 and R2 are alternates, their coarser bucket schedules must match to avoid a 
solver error.To prevent erratic production swings, the  Capacity Utilization Delta Threshold  
feature implements "smoothing" logic. By setting limits on incremental (+X%) and decremental (-
Y%) changes between adjacent buckets, Architects ensure that the resulting plan is 
implementable by the workforce. However, a significant architectural constraint must be noted: 
this delta threshold feature is  not  supported for Telescopic Bucketized models. While it may 
function within the finer buckets of such a model, it cannot be supported within the telescopic 
buckets themselves. 

5. Campaign Optimization and Sequence Management 
Campaign optimization manages the complexities of producing multiple products on shared 
lines. LPS utilizes MILP to solve for sequence-based transitions and the resulting capacity 
losses. While the solver generally seeks to minimize transition losses, Architects can enforce 
hard sequences using the Has Activity Precedence binary measure. Setting this to 1 ensures 
the solver respects a mandatory sequence (e.g., Flavor A must precede Flavor B) even if the 
transition loss is mathematically higher.For large-scale datasets, "Group Level Campaign 
Planning" is used to reduce the number of boolean variables, which can otherwise grow 
exponentially. Furthermore, the solver integrates Work-in-Progress (WIP) into campaigns. It 
deducts capacity consumed by ongoing work and accounts for transition losses moving from a 
WIP activity to a newly planned activity. This is essential in the early stages of the campaign 
horizon where available capacity is often heavily consumed by partially completed lots. 

6. Lot Sizing Logic and Performance Tuning 
Lot sizing is essential for economic feasibility but introduces significant computational overhead. 
LPS supports eight distinct intersections for lot sizing: 



1. Activity Min Qty 
2. Activity Multiple Qty 
3. Activity Group Min Qty 
4. Activity Group Mul Qty 
5. Prod Graph Min Qty 
6. Prod Graph Mul Qty 
7. Prod Graph Group Min Qty 
8. Prod Graph Group Mul QtyArchitects must distinguish between  Yielded (Production)  

lot sizes and  Unyielded (Activity)  lot sizes. If a process has a 0.95 yield, a Production 
Min Qty of 100 results in a flow plan of 100, while an Activity Min Qty of 100 results in a 
yielded flow of 95.To manage the exponential runtime of MILP lot sizing, LPS employs a 
"Rolling Time Horizon" strategy. Instead of solving the entire horizon at once, the solver 
moves through the  LotSize Horizon  in stages (e.g., solving for Lot Size in Bucket 1, 
fixing the result, then moving to Bucket 2). This maintained feasibility while drastically 
reducing solve times. 

7. Troubleshooting and Solution Stability 
LPS includes specialized logic to handle data inconsistencies and prevent total run failure. The 
solver identifies specific data errors in Scoped Priorities, such as Min Scope > Max Scope, or 
instances where Min Scope is populated while Max Scope remains NULL. In the event of 
extreme constraints or data gaps, LPS can generate "Magical Supply"—artificial capacity or 
material—to counter infeasibility. This allows the run to complete and provides planners with a 
clear signal of where the supply chain's constraints are physically impossible to meet.The final 
outputs of the solver—the Delivery Plan, Demand Fulfillment, Flow Plans (Production, 
Consumption, Capacity, Storage), and the Inventory Plan—provide a mathematically validated 
and reliable foundation for excellence. By synthesizing complex constraints into a global 
optimal, LPS ensures o9 customers operate on the most efficient plan possible.# The o9 Linear 
Programming Solver (LPS): A Comprehensive Technical Narrative 

1. Introduction: The Evolution of the o9 Solver Landscape 
The strategic evolution of the o9 platform is defined by a shift from heuristic-based solving to 
global optimization. While the traditional Supply Chain Solver (SCS) utilizes a hierarchical, 
order-by-order algorithm, the Linear Programming Solver (LPS) represents a fundamental 
paradigm shift. LPS replaces the step-by-step logic of SCS with the mathematical rigor of 
Mixed-Integer Linear Programming (MILP), evaluating all permutations simultaneously within a 
single objective function.The "So What?" factor for stakeholders is the move from local 
feasibility to global optimality. Heuristics are often "greedy," making decisions for high-priority 
orders that inadvertently constrain the rest of the network. LPS avoids these pitfalls by finding 
the mathematically optimal solution across all nodes and time buckets. However, Architects 
must recognize a critical functional gap: LPS does not natively generate Peggings or Root 
Cause Analysis (RCA) graphs. If these are required for planner visibility, a follow-up SCS run 
using the EXPORT_ONLY argument is mandatory to generate the necessary pegging data from 
the LPS-optimized plan. 



2. Architectural Foundations and Configuration 
Deploying LPS requires a robust environment capable of handling high-intensity mathematical 
computations. As a Python-based plugin, LPS necessitates a dedicated Python plugin 
framework and a configured Conda environment. This infrastructure bridges the o9 platform's 
data layer with the underlying solver engine. Architects can choose between Gurobi and Google 
as the solver name; however, it is vital to note that the "Optimized" and "Hierarchical" solve 
strategies are compatible only with Gurobi.Problem boundaries are defined by three mandatory 
measures:  LP Active ,  Min Scope , and  Max Scope . These determine which supply chain 
intersections are valid for optimization and set the priority ranges. To ensure solver performance 
and data health, Architects must enforce strict data range limits; LPS cannot accept input values 
greater than  $10^5$  or less than  $10^{-3}$ . To further aid performance, the system utilizes 
"Capacity Node Scaling Factors" (defaulting between  $10^{-3}$  and  $10^3$ ). These factors 
reduce "inflated" numbers to a standard range, aiding solver convergence without degrading 
objective coefficients.For environments utilizing a Gurobi Cloud License, machine configuration 
can be tuned via the Gurobi Cloud Pool Name flag, with available sizes including Small32G8C 
(32GB RAM/8 Cores), Medium72G18C (72GB RAM/18 Cores), and Large144G36C (144GB 
RAM/36 Cores). Strategic trade-offs between speed and optimality are managed via the  
Maximum Runtime  and  Rel MIP Gap  parameters, allowing the business to terminate the solve 
once a solution is within a specified percentage (e.g., 0.01%) of the theoretical ideal. 

3. Optimization Mechanics: Cost-Based vs. Unit-Based Logic 
LPS provides two engines to accommodate varying levels of data maturity. Architects must 
ensure the LP Active measure is set to TRUE for the relevant sequence/objective intersections 
before execution. 

Cost-Based Optimization 
This engine utilizes monetary weights to formulate a single objective function. Planners provide 
penalties for Max Stock violations, short/late deliveries, and safety stock violations. A key 
architectural lever here is the  Time Decay Factor  (defaulting to 1%). This factor is applied to  
Inventory Holding Costs  and  Activity Costs  to promote Just-In-Time (JIT) production, ensuring 
the solver does not produce inventory earlier than necessary unless constrained. 

Unit-Based Optimization 
Unit-Based logic relies on "Scoped Priorities" rather than explicit costs. This allows for the 
interleaving of diverse business needs, such as prioritizing Jewelry demand above Grocery 
safety stock. Within this engine, the  Alternate MN Group Priority  measure is critical for network 
selection, dictating the specific sequence in which the solver should source from alternate 
material nodes. 

4. Advanced Capacity and Utilization Modeling 
LPS provides flexible modeling for manufacturing constraints through "Coarser Capacity" and 
"Varying Capacity Buckets." Planners can define capacity at a monthly level while planning in 
weekly buckets, provided that alternate capacities remain synchronized in their bucket 



granularities. If R1 and R2 are alternates, their coarser bucket schedules must match to avoid a 
solver error.To prevent erratic production swings, the  Capacity Utilization Delta Threshold  
feature implements "smoothing" logic. By setting limits on incremental (+X%) and decremental (-
Y%) changes between adjacent buckets, Architects ensure that the resulting plan is 
implementable by the workforce. However, a significant architectural constraint must be noted: 
this delta threshold feature is  not  supported for Telescopic Bucketized models. While it may 
function within the finer buckets of such a model, it cannot be supported within the telescopic 
buckets themselves. 

5. Campaign Optimization and Sequence Management 
Campaign optimization manages the complexities of producing multiple products on shared 
lines. LPS utilizes MILP to solve for sequence-based transitions and the resulting capacity 
losses. While the solver generally seeks to minimize transition losses, Architects can enforce 
hard sequences using the Has Activity Precedence binary measure. Setting this to 1 ensures 
the solver respects a mandatory sequence (e.g., Flavor A must precede Flavor B) even if the 
transition loss is mathematically higher.For large-scale datasets, "Group Level Campaign 
Planning" is used to reduce the number of boolean variables, which can otherwise grow 
exponentially. Furthermore, the solver integrates Work-in-Progress (WIP) into campaigns. It 
deducts capacity consumed by ongoing work and accounts for transition losses moving from a 
WIP activity to a newly planned activity. This is essential in the early stages of the campaign 
horizon where available capacity is often heavily consumed by partially completed lots. 

6. Lot Sizing Logic and Performance Tuning 
Lot sizing is essential for economic feasibility but introduces significant computational overhead. 
LPS supports eight distinct intersections for lot sizing: 

1. Activity Min Qty 
2. Activity Multiple Qty 
3. Activity Group Min Qty 
4. Activity Group Mul Qty 
5. Prod Graph Min Qty 
6. Prod Graph Mul Qty 
7. Prod Graph Group Min Qty 
8. Prod Graph Group Mul QtyArchitects must distinguish between  Yielded (Production)  

lot sizes and  Unyielded (Activity)  lot sizes. If a process has a 0.95 yield, a Production 
Min Qty of 100 results in a flow plan of 100, while an Activity Min Qty of 100 results in a 
yielded flow of 95.To manage the exponential runtime of MILP lot sizing, LPS employs a 
"Rolling Time Horizon" strategy. Instead of solving the entire horizon at once, the solver 
moves through the  LotSize Horizon  in stages (e.g., solving for Lot Size in Bucket 1, 
fixing the result, then moving to Bucket 2). This maintains feasibility while drastically 
reducing solve times. 



7. Troubleshooting and Solution Stability 
LPS includes specialized logic to handle data inconsistencies and prevent total run failure. The 
solver identifies specific data errors in Scoped Priorities, such as Min Scope > Max Scope, or 
instances where Min Scope is populated while Max Scope remains NULL. In the event of 
extreme constraints or data gaps, LPS can generate "Magical Supply"—artificial capacity or 
material—to counter infeasibility. This allows the run to complete and provides planners with a 
clear signal of where the supply chain's constraints are physically impossible to meet.The final 
outputs of the solver—the Delivery Plan, Demand Fulfillment, Flow Plans (Production, 
Consumption, Capacity, Storage), and the Inventory Plan—provide a mathematically validated 
and reliable foundation for excellence. By synthesizing complex constraints into a global 
optimal, LPS ensures o9 customers operate on the most efficient plan possible. 
 



The Definitive Narrative of the o9 Performance Monitor Ecosystem 

1. The Strategic Role of Performance Visibility 
In the landscape of enterprise planning, system latency is more than a technical inconvenience; 
it is a direct barrier to user adoption and operational efficiency. Within the o9 platform, the 
Performance Monitor serves as a critical investigative framework designed to provide total 
transparency into system behavior. By recording performance logs and analyzing time-stamped 
actions, the tool allows teams to monitor workflows with precision, identifying exactly where 
delays occur.The "So What?" factor of this ecosystem lies in its ability to transform raw duration 
data into actionable diagnostic insights, enabling architects to segregate slowness between the 
application layer, the GraphCube database, and the external network. Crucially, the tool 
facilitates View-level tracing; architects can drill down into specific "User actions" and the "name 
of the View recorded" to trace exactly which component is consuming excessive time. This 
empirical approach ensures that performance improvement analysis is based on objective 
evidence rather than anecdotal user reports, providing the necessary foundation for rigorous 
system optimization. 

2. Framework Configuration and Initial Execution 
Establishing reliable performance data requires a prerequisite administrative setup to ensure the 
monitoring tools are available and correctly scoped across the tenant. Proper configuration 
ensures that the capture window is optimized for the specific workflows being investigated 
without over-utilizing system resources.The administrative setup is managed through the  
Model Designer . Within the  Edit Reports  section, administrators navigate to  Action 
Buttons  to create a new entry. By selecting "Plan" as the type and "PerformanceMonitor" as 
the name, the tool is integrated into the platform. Critical settings here include the  Global  
checkbox, which determines the button's availability, and the  Maximum Duration  setting—a 
safeguard that defines the exact time in minutes at which the recording will automatically cease.  
Note:  A critical final step for administrators is clicking the  Refresh Data  icon; the Performance 
Monitor Action button will only appear on the Platform header once the data has been 
refreshed.Once configured, the user-facing workflow is straightforward. Clicking the icon 
initiates recording, causing it to transition from black to red. During this period, users should 
mimic specific actions where delays are observed, such as switching workspaces or loading 
complex Views. When the user clicks the icon again to stop the recording, it turns back to the 
"Stop state" before the Performance Monitor dialog box automatically appears, providing 
immediate visual feedback. 

3. The Anatomy of Performance Metrics: Basic vs. Advanced 
To maximize utility while maintaining clarity, the o9 platform employs role-based data visibility. 
End-users receive simplified summaries, while Senior Solutions Architects and Admins access 
granular depth via the "Advanced" view and the "Export to Excel" feature, both of which are 
restricted to administrative roles.The framework evaluates performance through five core 
metrics: 

● UI(ms):  The time required for the UI to render upon a user action. 



● Latency(ms):  The network Round Trip Time, representing the elapsed time between 
sending a request and receiving a response. 

● GraphCube(ms):  The processing time within the o9 Graph Database. 
● Web API:  The duration a specific service took to serve the request. 
● Others:  A catch-all metric for factors apart from the above categories that contribute to 

the total time.For basic diagnostics, users can click the  Ping  button to immediately view 
the network response time. However, the diagnostic value of the  Advanced  view is the 
primary lever for architects; it splits high-level User Actions into individual constituent API 
calls. This allows an architect to isolate specific components exceeding the 2000ms (2 
seconds) threshold. If the metrics suggest the o9 platform is performing efficiently but 
total durations remain high, the focus must shift to external network diagnostics. 

4. Advanced Diagnostics: tracert and the .har Methodology 
Performance degradation is not always internal to the o9 platform; it often stems from external 
network interference or local browser configurations. When High Latency is identified as the 
primary contributor to slowness, investigative rigor must extend to the user's infrastructure.If 
latency cannot be resolved through the local internet service provider, architects utilize the 
tracert (trace route) command via the Command Prompt. By querying a destination—for 
example, vpp.o9solutions.com—technical teams can identify if the root cause lies within a 
specific hop in the internet's infrastructure.In scenarios where the native Performance Monitor is 
unsupported, the  Chrome .har (HTTP Archive)  methodology is employed. To eliminate 
interference from browser extensions, users must open an  Incognito window  ( Ctrl + Shift + 
n ). By opening  Developer Tools  ( Ctrl + Shift + I ), navigating to the  Network  tab, and 
selecting  Preserve Log , users can export a .har file. This JSON-based record contains 
headers, browser metadata, and timing for every request, providing the engineering team with a 
comprehensive record of the interaction between the client and the server. 

5. Streamlining Support via Integrated Ticketing 
The o9 Performance Monitor eliminates "communication lag" by allowing users to submit data 
directly from the point of observation. Depending on the workspace configuration, the tool can 
be accessed via the platform header or the  right launch bar , the latter of which is common 
when interacting with Pivot Reports.The  Performance Ticket  workflow is initiated via the 
"Submit Support Request" button. The system requires mandatory comments describing the 
behavior and includes a CC field for stakeholders. Importantly, there is  no To field , as the 
delivery is hard-coded to the  Zendesk  support system to ensure immediate routing. This 
feature is specifically activated for  Prod, Pre-Prod, and UAT  environments, ensuring that 
high-stakes issues are prioritized with a complete data packet ready for engineering analysis. 

6. Administrative Oversight and the Debugging Ecosystem 
The administrative backend is centered on the  Debugging Workspace , a hub for replicating 
workflows and managing historical data. Administrators can fetch sessions they did not record 
themselves by using  Session IDs  or  Network RIDs  (Request IDs) provided by users.A 
significant enhancement is the correlation of the  Network RID  within performance reports. By 
matching these unique IDs with system logs, the engineering team can drastically accelerate 



the debugging lifecycle. The visual centerpiece here is the  Gantt View , which provides a 
hierarchical breakdown of User Actions into Widget Actions and server-side calls. Architects 
must note a key technical distinction when reading these charts:  UI render time is not across 
network/server side calls but across widget actions.The Gantt View visualizes the split of 
timings across GraphCube, WebAPI, and network latency, including data transfer—specifically 
the transfer of compressed responses and subsequent decompression. To maintain realistic 
expectations, architects should be aware of known limitations: access is strictly role-based, and 
it can take  a few minutes  for new performance monitor sessions to load into the debugging 
views. These parameters ensure the Performance Monitor remains a high-precision tool for 
continuous platform optimization. 
 



A Narrative Guide to Planning Along a Single Path (PSP) within the o9 
Platform 

1. The Strategic Imperative of Single Path Fulfillment 
●​ Standard mathematical optimization often fragments orders by pulling inventory from 

multiple distribution centers to minimize lateness, creating massive administrative and 
operational burdens. 

●​ Planning Along a Single Path (PSP) prevents split shipments, helping businesses avoid 
hidden costs such as excessive freight charges, redundant warehouse handling, and 
complex accounts payable reconciliations. 

●​ By enforcing a single fulfillment path, organizations prioritize logistical efficiency, 
predictability, and cost reduction over a "fill at all costs" mentality. 

●​ The primary objective is to maximize overall demand satisfaction within a single, 
consistent logistical route while keeping the execution layer streamlined. 

2. Algorithmic Mechanisms: Cartesian vs. Probe-Based Methods 
The Cartesian Method 

●​ This foundational workflow determines paths order-by-order and initiates with a "Pseudo 
Run" to map every theoretically possible supply path upstream. 

●​ Full Satisfaction: If a path can meet 100% of the demand, the solver commits to it 
immediately and terminates the search to save compute resources. 

●​ Best Satisfaction: If no single path provides full satisfaction, the solver evaluates every 
option to identify the one yielding the highest possible fulfillment. 

●​ The solver respects capacity constraints iteratively, evaluating regular capacity across all 
paths before opening "Band 1" and then "Band 2". 

●​ In the event of a tie, the solver employs a rigorous tie-breaking hierarchy: minimum 
shortness, followed by minimum lateness, and finally defaulting to the highest priority 
alternate path. 

●​ Because Cartesian logic is an $O(n^x)$ problem, complex multi-level structures with 
numerous alternates can cause the solver to hang due to a combinatorial explosion. 

The Probe-Based Method 
●​ Designed to handle complex Bill of Materials (BOM) structures, this method uses a "Probe 

Run" to ask for the full demand quantity across all alternates simultaneously. 
●​ The results are captured in a demand-level cache, which the solver analyzes to identify 

the production edges that yield the "most production". 
●​ The solver then reconstructs the final plan along this optimized path in a single pass, 

avoiding the computational overhead of enumerating every individual combination. 
●​ An architectural trade-off of the probe-based method is that it currently does not 

support multi-level PSP nodes. 
3. Architectural Configuration and System Prerequisites PSP is a class-based feature; 
missing any foundational setting will result in the solver reverting to its default, non-PSP 
behavior. 

●​ Required Boolean Measures: Plan On Single Path must be set at the grain to trigger PSP 



logic, while Disable Sourcing Among Alternate Paths prevents splitting at specific supply 
chain junctions. 

●​ System Parameters: The PSP Path Computation Algorithm picklist must be set to either 
CARTESIAN (Default) or MAX_FLOW (to enable Probe-Based PSP). 

●​ Performance Guardrails: The Max Plan on Single Path Tries limits Cartesian iterations 
(defaulting to 2048) and must be passed as a dynamic argument to the solver. If the 
solver hits this limit, it commits to the best path identified up to that point. 

●​ Mandatory Global Parameters: To initialize PSP logic, the system requires Pegging Id 
Based Pegging = TRUE, Hard Pegging Algorithm = CLASS_BASED, and Class Based 
MoveIn = TRUE. 

4. Operational Impact, Constraints, and Solver Behavior 
●​ Implementing PSP alters the operational profile, resulting in higher solver runtimes due to 

upstream traversal requirements and pseudo/probe runs. 
●​ Model Constraints: PSP logic is strictly incompatible with Shelf Life models. 
●​ Plan Stickiness: PSP uses hard pegging by default, meaning inventory is locked to a 

specific path. However, utilizing Class-Based Move-In allows for material reallocation 
between different demands, provided those demands share the exact same path. 

●​ Advanced Root Cause Analysis (RCA): Because the solver is restricted to a single path, 
RCA provides highly targeted diagnostics, reflecting the specific bottlenecks and 
material shortages strictly on that chosen path. 



The o9 Platform Health Ecosystem: A Narrative Guide to Self-Diagnostic 
Architecture 

1. The Strategic Shift toward a Self-Healing PaaS 
As the o9 platform continues to scale, the sheer volume of integrated services and components 
has necessitated a fundamental shift in how environment health is managed. Historically, the 
proliferation of system configuration options led to a fragmented landscape where service 
endpoints were managed in an ad-hoc manner. This lack of standardization created a fragile 
ecosystem prone to manual setup errors and high maintenance complexity, as configuration 
parameters often required manual updates across multiple locations.To address these 
challenges, o9 has transitioned toward a standardized monitoring framework. This initiative is 
designed to transform the platform into a true Platform-as-a-Service (PaaS) characterized by 
self-diagnostic and self-healing qualities. By streamlining how components query and retrieve 
service URLs and parameters, the platform significantly reduces the manual effort required for 
troubleshooting. The result is a robust environment where health can be validated quickly, 
whether through automated batch processing or on-demand diagnostic requests. 
Architecturally, this framework is intentionally scoped: it excludes services already covered by 
existing ELK heartbeat monitoring and basic reachability-only checks for external services like 
Redis, Solr, and RabbitMQ, which are handled by dedicated infrastructure probes. This strategic 
foundation sets the stage for the technical architecture that powers these capabilities. 

2. The Architectural Framework: SDK, Messaging, and Persistence 
The core of the o9 monitoring ecosystem is a decoupled, library-based architecture that ensures 
reporting remains consistent across the entire service landscape. Central to this design is the  
HealthCheckSDK , implemented as a .NET Standard 2.0 library to ensure seamless 
interoperability between .NET Core and .NET Framework applications.The technical workflow is 
driven by two primary architectural components defined in the High-Level Design: 

● The Registrar and Scheduler:  During startup, a hosting application (such as 
GraphCube) utilizes the PlatformMonitoringRegistrar to call the RegisterAllChecks() 
method. This initializes the  PlatformMonitoringScheduler , which manages a timer-
based execution loop. This scheduler triggers diagnostic logic at specified intervals 
defined in the system configuration, ensuring consistent observability without manual 
intervention. 

● The Builder Interface:  Individual components implement the IPlatformReportBuilder 
interface. This allows for specialized reporting logic—such as an HdAgentCheck or 
PyExecConfigCheck—to be encapsulated within the component itself. When the 
scheduler’s timer expires, it calls the BuildReport() method to generate a 
PlatformReportBuilderResult.Once a health check is executed, the data flow follows a 
sophisticated pipeline. The SDK writes the diagnostic result to  RabbitMQ , where it is 
picked up by the  Health Check Messaging Service . This .NET Core-based service 
consumes and monitors the message queue, potentially enriching the telemetry before 
persisting it into an  ELK (Elasticsearch, Logstash, Kibana) datastore . A dedicated 



.NET Core REST service then acts as the gateway, querying the ELK store to provide 
structured data to downstream visualization tools. 

3. Operational Intelligence: Visualization and Stakeholder Use Cases 
The utility of health data is only realized when it is accessible and actionable for the 
stakeholders who maintain the platform. Through the  Kibo visualization layer , o9 
democratizes platform health data, moving away from siloed logs toward a unified "Operational 
Intelligence" dashboard. This interface provides significant "Slicing and Dicing" capabilities, 
allowing users to filter data by  Current Health, Component, Tenant, and Start/End Date 
Time .The system is designed to serve diverse personas with specific operational needs: 

● Executives:  Provided with a "Quick View" to gauge the overall status of the 
environment at a glance, supported by high-level KPI summaries. 

● Environment Admins:  Utilize the dashboard to validate environment stability 
specifically after upgrade or downgrade activities. 

● DevOps Teams:  Leverage granular filters to identify exact component-level root causes 
when a failure occurs. The dashboard displays a "Total Health check" count (e.g., 100 
checks) to provide an immediate sense of scale regarding environment complexity. 

● Project Teams:  Monitor tenant-specific health to ensure client environments are 
performing as expected, using the diagnostic data to streamline the filing and resolution 
of support tickets.The Kibo interface categorizes the operational state into clear  Health 
KPIs , such as "Healthy," "Unhealthy," "No Response," and "Not Configured." This 
transparency allows users to drill down into the "Reason for Unhealthy" status, providing 
immediate context for remediation. 

4. Taxonomy of Diagnostics: Component-Level Health and Config Checks 
The o9 diagnostic library distinguishes between two critical types of verification, defined by the 
CheckType parameter:  Health Checks (Type 0) , which monitor the operational state and 
connectivity, and  Config Checks (Type 1) , which validate the accuracy of configuration 
parameters by comparing actual values against effective values.Specific diagnostic logic is 
tailored to the unique requirements of each component: 

● Web API:  Diagnostics cover the  ModelLib  (checking cloud bucket/table connectivity 
and package integrity) and  Audit Trail  (connectivity testing). 

● User Preference:  This specialized check validates that the  ThriftClient  is reachable 
and performs a full functional verification by executing CRUD operations: creating 
dummy favorites, loading favorites, and deleting those dummy favorites to ensure 
database integrity. 

● HD-Agent:  This check performs a comprehensive five-service verification of the 
Hadoop ecosystem, monitoring the  NameNode, NodeManager, DataNode, 
ResourceManager , and the  HD-Agent Service  itself. 

● NiFi Staging API:  Focuses specifically on the connectivity status between the tenant 
and the provisioned NiFi instance. 

● Install Agent & PowerShell:  These checks monitor critical background activities such 
as start, stop, and backup/restore processes. A service is labeled "Healthy" only if it is 



running and completes requests within an acceptable timeframe, governed by the 
PowerShellProcessThresholdTimeInMinute setting. 

5. Systems Maintenance: Configuration, Debugging, and Known Constraints 
To maintain the integrity of the monitoring system itself—essentially "monitoring the monitor"—
administrators must adhere to strict infrastructure prerequisites and reliability gates. Reliability of 
the health report is ensured through six critical verification points: 

1. Deployment Verification:  Confirming the  PlatformMonitoring.Messaging  and  
PlatformMonitoring.RestService  are correctly deployed within the  K8s  environment. 

2. Endpoint Assignment:  Ensuring the PlatformMonitoringRestSvcUrl is accurately 
assigned to the deployed host. 

3. Messaging Consistency:  Validating that the same  RabbitMQ  connection and 
PlatformMonitoringQueue are utilized across both Messaging and REST services. 

4. Global Activation:  Confirming the IsPlatformMonitoringEnabled global flag is set to 
true. 

5. Component Granularity:  Verifying that specific components (e.g.,  
WebAPIPlatformMonitoringConfig ,  LSPlatformMonitoringConfig ) have their 
IsEnabled flags set to true. 

6. Configuration Persistence:  Ensuring configuration changes are finalized through 
service recycling (restarting the  Web API ).Operational behavior is governed by settings 
like FrequencyInMinutes and the PowerShellProcessThresholdTimeInMinute. For bulk 
configuration updates, the Ops team can utilize the SQL script located at: 
/devscripts/ADO_327436_UpdateDefaultSystemSettings_WebAPIPlatformMonitoringCo
nfig/UpdateDefaultSystemSettings_WebAPIPlatformMon.Known Constraints  While 
the system is robust, certain limitations exist. For large tenants, the time required for 
restoration or startup may exceed default thresholds; in these cases, the 
FrequencyInMinutes must be manually increased to prevent false "Unhealthy" reports. 
Additionally, in environments with multiple  Web API  instances, the dashboard may 
display duplicate health check entries—a known behavior resulting from multi-instance 
reporting that is slated for refinement in future releases.Through this comprehensive 
self-diagnostic architecture, o9 continues its evolution into a resilient, transparent, and 
enterprise-grade PaaS. 

 



The Architectural Narrative of o9 Platform Integration: A Strategic 
Framework 

1. The Evolution of o9 Integration Philosophy 
The strategic landscape of enterprise planning has undergone a fundamental shift, moving 
away from the rigid constraints of traditional file-based transfers. Within the o9 Platform, we 
have led an evolution from "regular cadence" integrations—typically daily or weekly batch 
uploads—toward a sophisticated, real-time ecosystem. By transitioning to an agile, API-driven 
data exchange model, enterprise customers can synchronize their digital twin with the physical 
supply chain in minutes, rather than days.This evolution is strategically underpinned by the 
Staging and External API capabilities. In high-stakes planning environments, the integrity of the 
data entering the GraphCube is the primary determinant of plan quality. These tools serve as a 
critical architectural defense layer, allowing teams to validate, cleanse, and transform incoming 
data before it ever touches the core engine. This ensures that the planning model remains a 
pristine "source of truth," shielded from the volatility of unrefined external data. This 
philosophical commitment to validated, real-time ingestion provides the necessary context for 
the specific mechanics of the Platform API. 

2. The Platform API: Dynamic Data Access and Security Foundations 
The Platform API serves as the primary gateway to a tenant’s data model, enabling the 
exposure of Dimension (Master), MeasureGroup (Fact), and Graph data through auto-
configured REST endpoints. The first technical prerequisite for any architect is ensuring the 
environment is authorized for access; this is achieved by setting the  PlatformApiEnabled  flag 
to true within the System Settings of the Deployment workspace. Once enabled, the API’s 
dynamic nature allows architects to tailor specific entities and fields, creating a bespoke 
interface that reflects the enterprise’s unique reference model.A critical consideration for long-
term system maintenance is the authentication strategy. The o9 Platform supports two distinct 
approaches: 

● Authentication Token Approach:  This requires a two-step process using local o9 
credentials to acquire a temporary token. While functional for basic setups, it presents 
significant maintenance overhead due to token expiration and a lack of support for 
Single Sign-On (SSO) enabled accounts. 

● API Key Approach:  This is the superior "So What?" solution for enterprise-grade 
deployments. These keys can be associated with any user account, including those 
utilizing SSO, and are managed directly by tenant administrators via the Deployment 
workspace. This approach eliminates the friction of password rotations and token 
lifetimes, providing a robust, permanent foundation for system-to-system 
communication.Furthermore, the API is inherently "Self-Describing." Through Meta-Data 
APIs, external systems can dynamically discover URL endpoints, data fields, and types. 
This reduces implementation friction by allowing downstream systems to adapt to model 
changes without manual code updates. This foundation of secure, self-describing access 



leads directly into the advanced querying capabilities required for high-performance data 
retrieval. 

3. Precision Querying: Filtering, Pagination, and Metadata Mastery 
In massive enterprise data models, efficient data retrieval is not just a technical requirement but 
a strategic necessity. Fetching data in "chunks" through pagination—utilizing parameters such 
as size and cursor—is critical for maintaining system performance and preventing network 
congestion. The platform further refines response handling through Member Keys. By applying 
JSON member keys to specific or all attributes, architects provide downstream systems with 
granular control, ensuring that every data value is perfectly mapped to its corresponding unique 
identifier.Strategic advantages are further realized through the platform's advanced filtering 
logic. While legacy systems often limit queries to the lowest grain of data, o9 allows for  
Filtering Using a Higher Level Attribute . By specifying the DimensionName, business users 
can query data by "Fiscal Year" or "Quarter" rather than manual aggregation of "Weeks." 
Additionally, the platform supports  Named Sets  for complex filtering requirements. Architects 
must ensure that these Named Sets are created and validated within the platform before they 
can be invoked via API. These capabilities transform technical queries into business-centric 
operations, facilitating a seamless transition to the "Staging" layer where data is prepared for 
the core platform. 

4. The Staging API Layer: Leveraging Apache NiFi for Robust Ingestion 
The architecture of the Staging API layer is purpose-built for orchestration and persistence, 
utilizing Apache NiFi as the engine to host endpoints and land data into SQL Server or Hive. 
This layer acts as a vital buffer, ensuring that data is tracked and formatted correctly before ETL 
processes move it into the primary platform. A critical prerequisite for provisioning these 
resources is that target SQL tables must include a  NiFiRequestId  column with an  integer  
data type to enable proper record association.Architects must evaluate ingestion templates 
based on specific performance requirements: 

● Single Insert Templates:  Optimized for high-frequency, single-record pushes. By 
bypassing the overhead of generating unique Status IDs for every request, this model 
ensures maximum throughput for high-volume streams. 

● Bulk Insert Templates:  These utilize a more robust state-tracking mechanism. Each 
request receives a unique "Request ID," with its status tracked in the ApiRequests table 
from "Active" to "Ready for ETL." This allows clients to query the Status API to confirm 
the successful landing of complex, multi-record payloads.This NiFi-based staging 
infrastructure provides the necessary reliability to move into the next-generation 
"Integration 3.0" cloud-native framework. 

5. Integration 3.0: The Future of Cloud-Native Pipelines and Data Lakes 
Integration 3.0 (Int3) represents the vanguard of modern architecture within the o9 Platform, 
moving toward a Data Lake-centric model. Complex data flows are managed through a 
hierarchy of  DataStores  (connection points),  DataNodes  (data definitions), and  
Transformers . In this framework, Transformers represent the  "Edge"  logic, where the critical 
work of data manipulation occurs.At the heart of Int3 is Spark-based processing. By utilizing  



Pyspark  and  SparkSQL  transformers, architects can execute sophisticated data 
manipulations at a massive scale. To optimize resource consumption, the platform allows 
architects to define  "Spark T-Shirt Size"  parameter sets for clusters, ensuring that compute 
resources are appropriately matched to the job's complexity.The resilience of these workflows is 
managed through  Pipeline Groups . By defining multi-pipeline dependencies and utilizing 
event-based execution (such as "OR" conditions), architects can build automated workflows that 
respond dynamically to system events. As we transition from building these pipelines to 
operating them, the focus shifts toward comprehensive observability. 

6. Operational Excellence: Logging, Monitoring, and Resiliency 
A high-value integration is only as reliable as its observability. To achieve operational 
excellence, the o9 Platform integrates OpenTelemetry (OT) with the ELK (Elasticsearch, 
Logstash, Kibana) stack. This provides end-to-end tracing for HTTP and Redis calls, allowing 
architects to monitor "requests per second" and identify performance bottlenecks in real-time. It 
is important to note that enabling or modifying OT currently requires a  downtime for the 
WebAPI  and has a refresh period of approximately  3 minutes .Furthermore, the integration of  
NiFi Logging  into the Kibo UI Debugging workspace empowers administrators. Because NiFi 
exists as a standalone component outside the core Kibo architecture, the platform captures  
ERROR level  logs and flow-related issues directly in the UI. This allows teams to troubleshoot 
ingestion failures without requiring direct backend access, significantly reducing the Mean Time 
to Repair (MTTR).The final pillar of this framework is resiliency. Through features like  FTB (Full 
Tenant Backup) Transformers  and automated configuration restore capabilities, the platform 
is moving toward a strategic goal of  ZDT (Zero Down Time)  for all integration components. In 
summary, the o9 Platform offers a comprehensive journey: from flexible API access and robust 
staging to a high-performance, cloud-native future, all underpinned by rigorous observability and 
a commitment to enterprise-grade data integrity. 
 



Mastering the o9 Python Plugin: A Comprehensive Narrative Guide for 
Scalable AI/ML 

1. The Strategic Foundation: Architecture and Core Capabilities 
●​ The o9 Python Plugin bridges the high-performance GraphCube server with the 

distributed power of the Hadoop ecosystem to execute complex AI/ML models on 
massive datasets. 

●​ The architecture offers built-in horizontal scalability and a robust library ecosystem, 
including numpy, pandas, scipy, and scikit-learn. 

●​ To ensure platform integrity, the plugin relies on standardized, immutable execution 
environments, specifically requiring compatibility with Python 3.6.10 and the Anaconda 
2019.07 distribution. 

●​ Parallel execution using IBPL parallel blocks is not supported; concurrency must be driven 
through native slicing and Spark-based parallelization. 

●​ When high-precision calculations are necessary, architects can enable 
Param.high_accuracy_mode (True), which stores data in float64 format. 

●​ Enabling this high-accuracy mode effectively doubles the memory requirements of the 
plugin and should be used with extreme caution. 

2. Environment Lifecycle Management: Conda and Versioning Strategy 
●​ The platform utilizes a self-service environment management model via the Deployment 

Workspace to isolate project-specific libraries and maintain tenant-specific stability. 
●​ Every Conda environment must adhere to a strict naming convention formatting, such as 

_<environment_name> (e.g., sandbox_meio). 
●​ System stability is maintained by segmenting packages into an immutable list of 

"Standard Packages" guaranteed by o9, and a user-managed list of "Additional Packages" 
for specific project needs. 

●​ The Python 3.6 template (2020_10) is officially deprecated. 
●​ Python 3.7 (v11/2021 templates) serves as the standard for non-Kubernetes HDP 

environments. 
●​ Python 3.10 (v11/2023 templates) is the established standard for BDP 2.0 environments 

running Spark on Kubernetes. 
●​ Kubernetes-enabled environments utilize Conda Zero Down Time (ZDT), eliminating hard 

freeze windows and allowing plugins to execute uninterrupted during platform upgrades. 
3. The Anatomy of a Plugin: Configuration and Scripting Logic 

●​ A Python Plugin acts as a data contract defined through the Settings and Script Code 
interfaces. 

●​ Data scientists must use the O9DataLake utility as the sole mechanism for data ingestion 
(pulling data as a Pandas DataFrame) and egress (writing results back). 

●​ Architects define mandatory input/output tables in the Settings tab using Variable Types 
like Query, DeltaLake, Hive, or HDFS. 

●​ The IncludeNullRows parameter defaults to True but can be set to False to optimize input 
size if null values are unneeded for the model. 



●​ Setting Param.keep_temp_files to True during development persists Spark temporary 
files in HDFS for granular debugging. 

●​ To bypass a known limitation where including member properties in an input graph query 
causes failures, architects should split the requirement into two queries (one for primary 
attributes, one for member properties) and perform a Left Join within the Python script 
on the primary key. 

4. Maximizing Performance: Slicing, Parallelism, and Resource Optimization 
●​ Performance relies on horizontal scaling achieved through "Slicing," which decomposes 

input tables into discrete chunks based on a Slice Dimension Attribute. 
●​ While "Unsliced" mode executes entirely on the Driver, "Sliced" mode distributes 

workloads across multiple Executors. 
●​ Intelligent Slice Bucketing balances "heavy" and "light" slices across executors to equalize 

total processing time and mitigate data skew inefficiencies. 
●​ Total resource requirements are calculated as: Total Memory = Driver Memory + 

Overhead + [(Executor Memory + Overhead) * NumExecutors]. 
●​ The memory rule of thumb is to allocate 1GB of RAM per 1 million rows/20 columns of the 

largest input slice, increasing to 3GB for memory-intensive ML operations. 
●​ To prevent Out of Memory (OOM) errors, use SparkProfileConfig to increase 

spark.executor.memoryOverhead and spark.python.worker.memory, ensuring the Python 
process has RAM beyond the Spark default. 

5. High-Velocity Data Integration: B-tree 2.0 and Persistent Storage 
●​ Enabling Persistence Mode with CONCURRENTTREE activates B-tree 2.0 capabilities for 

parallel upserts. 
●​ This allows the plugin to upsert multiple files to a single measure group concurrently, with 

a default parallelism degree of 4 to significantly reduce write-back latency. 
●​ Cluster-local HDFS provides high-speed intermediate storage, while Cloud Storage 

(AWS/GCP/Azure) offers portable, persistent storage across clusters. 
●​ Code must remain cloud-agnostic by utilizing storage_push and storage_pull methods to 

interact with these storage layers. 
6. Troubleshooting Framework and Observability 

●​ Architects should set o9_sys_log_level to DEBUG during development to capture detailed 
Spark execution logs. 

●​ When debugging job failures, always analyze the Timeline of Errors from the bottom up. 
 

Error Code Issue Description Remediation Protocol 

Starting State Plugin stuck in "Starting" Check the Yarn/ELK 
dashboard for resource 
contention and reduce 
requested NumExecutors 
or wait for capacity. 



ERR-AA-M02 Out of Memory (OOM) The Python process 
exceeded its limit; increase 
spark.python.worker.memo
ry in SparkProfileConfig or 
allocate more 
ExecutorMemory. 

ERR-AA-U01 User Script Error A standard Python 
exception occurred (e.g., 
division by zero); review the 
o9_logger output in the 
Debugging Workspace to 
pinpoint the exact line of 
code. 

●​ Before deployment, all scripts must be validated in a local WSL/Ubuntu environment 
mirroring the o9 Conda setup and profiled with memory consumption snippets to 
identify leaks. 



The Architecture and Implementation of Retail SCS: A Strategic Narrative 

1. Strategic Foundations: The Genesis of the Retail SCS Plugin 
In the high-stakes world of global retail, standard Supply Chain Solution (SCS) models 
frequently buckle under the weight of massive demand datasets. When a network must process 
hundreds of millions of demand records, the computational overhead of traditional 
manufacturing-centric modeling creates a performance bottleneck that is untenable for real-time 
decision-making. To solve this, we developed the specialized Retail SCS plugin. This 
architecture is designed for supply chains that function primarily as high-volume distribution 
networks, facilitating the movement of finished goods from suppliers to distribution centers 
(DCs) and ultimately to stores, without the burden of modeled manufacturing complexity.To 
achieve this level of scalability, we made deliberate architectural trade-offs by implementing 
"simplified assumptions." Specifically, we have removed Bill of Materials (BOM) activities and 
excluded shelf-life and supply code constructs. From an architectural standpoint, these 
omissions are transformative: removing BOM activities drastically simplifies the GraphCube’s 
traversal depth, while eliminating shelf-life removes the need for the solver to track complex 
age-based state variables. By stripping away these manufacturing variables, the Logic Solver 
(LS) can dedicate its computational resources to modeling vast distribution networks with 
unprecedented speed. This streamlined foundation allows the system to transition into its 
primary processing engine: Concurrent Planning. 

2. Mechanics of Scalability: The Concurrent Planning Framework 
In modern retail planning, data streaming and parallel processing are no longer luxuries; they 
are strategic imperatives. To handle the "continuous flow" of retail demand, the Retail SCS 
plugin avoids the latency of traditional batch loading. Instead, demand details are streamed 
directly from external data lakes—such as Hive or Delta Lake—into the planning engine at the 
moment of execution.The technical core of this workflow is the Concurrent Plan Object. This 
framework balances the tension between maximum parallel throughput and strict plan quality. 
The system organizes demand data into configurable sequences—ordered by priority, time, 
item, and location—and processes them using multiple parallel threads. Key architectural 
components include: 

● Thread and Chunk Calibration:  The architect defines the number of parallel threads 
and the "demand chunk size." By grouping large demand sets into these chunks, the 
system ensures that massive volumes are optimized simultaneously rather than 
sequentially. 

● Priority Orchestration:  Parallelism is never prioritized over business logic. If demand 
priorities or time buckets fluctuate, the engine will "wait" for active concurrent objects to 
complete before proceeding. This ensures that higher-priority demands and earlier time 
buckets are satisfied before later ones, maintaining the integrity of the supply plan.This 
flow-based architecture is only as robust as the environment it inhabits, necessitating a 
rigorous approach to deployment and environment synchronization. 



3. Deployment Architecture: Establishing the Retail Tenant 
Environmental alignment is critical when porting data from production to internal environments 
like SCSPSR for debugging or implementation. Any discrepancy in the technical stack can lead 
to plan divergence. To maintain parity, we adhere to a strict "Porting and Backup" protocol. 

The Porting and Backup Protocol 
Before extracting a backup from a production environment, the external Measure Group (MG) 
must have its local cache enabled. A "sync local" command is then executed to pull data from 
Hive into the GraphCube. This step is non-negotiable; it ensures that the backup contains the 
necessary data state. Furthermore, implementation teams must provide comprehensive 
documentation, including obfuscation keys for member names and the specific queries required 
to execute the plugin. 

Environment Configuration and Reference 
Once the backup is restored to the target environment, the configuration focuses on the 
ExternalDataSourceConnections setting within the Tenant System Settings UI. The validation 
phase is critical; administrators must login via Remote Desktop Connection (RDC) and use the 
64-bit ODBC Data Source Administrator to certify the handshake between the GraphCube and 
the Hadoop cluster.The connection is defined by a specific JSON reference configuration: 
{"ConnectionName":"Hive Connection","Description":"Hive 
Connection","DataSourceType":"Hive","ConnectionStringJson":"DSN=odbc_devscspsr"}Followi
ng this, Data Definition Language (DDL) commands are used to deploy external MGs and 
Graphs in Hive, concluded by a "sync external" command to move input data into the Hadoop 
ecosystem. 

4. Functional Landscape: Core Features and Value Drivers 
The Retail SCS plugin translates complex business constraints into actionable plans by offering 
a comprehensive suite of features. These capabilities allow the system to mirror the physical 
realities of a distribution-heavy retail network. 

Demand, Timing, and Effectivity 
The system manages the temporal volatility of retail through Build Ahead (BAL) and Build Late 
Limits (BLL), shipping/receiving holidays, and Activity Freeze Windows (Frozen Horizons). To 
ensure the plan remains relevant over time, Activity Effectivity logic is applied to govern when 
specific logistics paths are active. 

Resource and Storage Capacity 
Retailers must manage a finite physical footprint. The plugin supports Capacity Bands and 
Varying Capacity Buckets to model fluctuating labor or transport availability. Simultaneous and 
Alternate Capacities allow for sophisticated resource selection, while specialized Inbound and 
Outbound Capacity Handlings and Storage constraints ensure that DC throughput and store 
shelf limits are never breached. 



Production Dynamics and WIP 
Even without a full BOM, the system manages flow through nodes using Yield and Quantity Per 
measures for time-varying production. It supports Production Lot Sizing to reflect vendor 
constraints and includes a robust WIP Planning suite (Locked WIP, Expedite WIP, and Capacity 
WIPs) to account for goods already in motion. 

Advanced Optimization and Root Cause Analysis 
To drive peak efficiency, the plugin utilizes: 

● Sourcing & Inventory:  Proportional Sourcing and Target-based Inventory Planning 
(including Safety Stock Chronological Planning) ensure optimal stock positioning. 

● Constraint Handling:  Material Reallocation and Infinite Inventory settings allow for 
flexible problem-solving, while No Carry Optimization (No Inventory Hold) minimizes 
carrying costs—a vital retail heuristic. 

● Diagnostic Outputs:  Additive RCA (Root Cause Analysis), No Build With Time Grain, 
and Excess Cleanup features provide planners with total visibility into why demands 
were or were not met.The sophistication of these features requires vigilant monitoring of 
data integrity to prevent operational drift. 

5. Operational Integrity: Diagnostics and Troubleshooting 
High-volume data synchronization is the most common failure point in retail implementations. 
Maintaining data governance is essential to prevent "silent failures" in the plan. 

Data Synchronization Integrity 
A frequent issue involves column mismatches in Hive outputs, where key/version attributes are 
inverted (e.g., exporting a location key into a version column). This breaks the "sync local" 
operation. The architect must ensure that the External Measure Group columns in the 
GraphCube are arranged in the precise order expected by the Hive schema to maintain a clean 
data handshake. 

Network Health and Supportability 
We have observed scenarios where "supportability"—the percentage of demand met—dropped 
from 99% to 3% during the transition of data from Production to Pre-Prod for debugging. This 
catastrophic failure is almost always traced to the incorrect population of production and 
consumption association measures during the migration.In a retail setting, the health of the 
network is governed by a fundamental heuristic: the count of production edges and consumption 
edges must remain roughly equal. If this parity is lost during a data import or restore, the 
network is effectively severed. By maintaining these architectural standards and edge-balance 
heuristics, the Retail SCS model remains the most reliable and scalable solution for the world’s 
most demanding supply chains.# The Architecture and Implementation of Retail SCS: A 
Strategic Narrative 



1. Strategic Foundations: The Genesis of the Retail SCS Plugin 
In the high-stakes world of global retail, standard Supply Chain Solution (SCS) models 
frequently buckle under the weight of massive demand datasets. When a network must process 
hundreds of millions of demand records, the computational overhead of traditional 
manufacturing-centric modeling creates a performance bottleneck that is untenable for real-time 
decision-making. To solve this, we developed the specialized Retail SCS plugin. This 
architecture is designed for supply chains that function primarily as high-volume distribution 
networks, facilitating the movement of finished goods from suppliers to distribution centers 
(DCs) and ultimately to stores, without the burden of modeled manufacturing complexity.To 
achieve this level of scalability, we made deliberate architectural trade-offs by implementing 
"simplified assumptions." Specifically, we have removed Bill of Materials (BOM) activities and 
excluded shelf-life and supply code constructs. From an architectural standpoint, these 
omissions are transformative: removing BOM activities drastically simplifies the GraphCube’s 
traversal depth, while eliminating shelf-life removes the need for the solver to track complex 
age-based state variables. By stripping away these manufacturing variables, the Logic Solver 
(LS) can dedicate its computational resources to modeling vast distribution networks with 
unprecedented speed. This streamlined foundation allows the system to transition into its 
primary processing engine: Concurrent Planning. 

2. Mechanics of Scalability: The Concurrent Planning Framework 
In modern retail planning, data streaming and parallel processing are no longer luxuries; they 
are strategic imperatives. To handle the "continuous flow" of retail demand, the Retail SCS 
plugin avoids the latency of traditional batch loading. Instead, demand details are streamed 
directly from external data lakes—such as Hive or Delta Lake—into the planning engine at the 
moment of execution.The technical core of this workflow is the Concurrent Plan Object. This 
framework balances the tension between maximum parallel throughput and strict plan quality. 
The system organizes demand data into configurable sequences—ordered by priority, time, 
item, and location—and processes them using multiple parallel threads. Key architectural 
components include: 

● Thread and Chunk Calibration:  The architect defines the number of parallel threads 
and the "demand chunk size." By grouping large demand sets into these chunks, the 
system ensures that massive volumes are optimized simultaneously rather than 
sequentially. 

● Priority Orchestration:  Parallelism is never prioritized over business logic. If demand 
priorities or time buckets fluctuate, the engine will "wait" for active concurrent objects to 
complete before proceeding. This ensures that higher-priority demands and earlier time 
buckets are satisfied before later ones, maintaining the integrity of the supply plan.This 
flow-based architecture is only as robust as the environment it inhabits, necessitating a 
rigorous approach to deployment and environment synchronization. 



3. Deployment Architecture: Establishing the Retail Tenant 
Environmental alignment is critical when porting data from production to internal environments 
like SCSPSR for debugging or implementation. Any discrepancy in the technical stack can lead 
to plan divergence. To maintain parity, we adhere to a strict "Porting and Backup" protocol. 

The Porting and Backup Protocol 
Before extracting a backup from a production environment, the external Measure Group (MG) 
must have its local cache enabled. A "sync local" command is then executed to pull data from 
Hive into the GraphCube. This step is non-negotiable; it ensures that the backup contains the 
necessary data state. Furthermore, implementation teams must provide comprehensive 
documentation, including obfuscation keys for member names and the specific queries required 
to execute the plugin. 

Environment Configuration and Reference 
Once the backup is restored to the target environment, the configuration focuses on the 
ExternalDataSourceConnections setting within the Tenant System Settings UI. The validation 
phase is critical; administrators must login via Remote Desktop Connection (RDC) and use the 
64-bit ODBC Data Source Administrator to certify the handshake between the GraphCube and 
the Hadoop cluster.The connection is defined by a specific JSON reference configuration: 
{"ConnectionName":"Hive Connection","Description":"Hive 
Connection","DataSourceType":"Hive","ConnectionStringJson":"DSN=odbc_devscspsr"}Followi
ng this, Data Definition Language (DDL) commands are used to deploy external MGs and 
Graphs in Hive, concluded by a "sync external" command to move input data into the Hadoop 
ecosystem. 

4. Functional Landscape: Core Features and Value Drivers 
The Retail SCS plugin translates complex business constraints into actionable plans by offering 
a comprehensive suite of features. These capabilities allow the system to mirror the physical 
realities of a distribution-heavy retail network. 

Demand, Timing, and Effectivity 
The system manages the temporal volatility of retail through Build Ahead (BAL) and Build Late 
Limits (BLL), shipping/receiving holidays, and Activity Freeze Windows (Frozen Horizons). To 
ensure the plan remains relevant over time, Activity Effectivity logic is applied to govern when 
specific logistics paths are active. 

Resource and Storage Capacity 
Retailers must manage a finite physical footprint. The plugin supports Capacity Bands and 
Varying Capacity Buckets to model fluctuating labor or transport availability. Simultaneous and 
Alternate Capacities allow for sophisticated resource selection, while specialized Inbound and 
Outbound Capacity Handlings and Storage constraints ensure that DC throughput and store 
shelf limits are never breached. 



Production Dynamics and WIP 
Even without a full BOM, the system manages flow through nodes using Yield and Quantity Per 
measures for time-varying production. It supports Production Lot Sizing to reflect vendor 
constraints and includes a robust WIP Planning suite (Locked WIP, Expedite WIP, and Capacity 
WIPs) to account for goods already in motion. 

Advanced Optimization and Root Cause Analysis 
To drive peak efficiency, the plugin utilizes: 

● Sourcing & Inventory:  Proportional Sourcing and Target-based Inventory Planning 
(including Safety Stock Chronological Planning) ensure optimal stock positioning. 

● Constraint Handling:  Material Reallocation and Infinite Inventory settings allow for 
flexible problem-solving, while No Carry Optimization (No Inventory Hold) minimizes 
carrying costs—a vital retail heuristic. 

● Diagnostic Outputs:  Additive RCA (Root Cause Analysis), No Build With Time Grain, 
and Excess Cleanup features provide planners with total visibility into why demands 
were or were not met.The sophistication of these features requires vigilant monitoring of 
data integrity to prevent operational drift. 

5. Operational Integrity: Diagnostics and Troubleshooting 
High-volume data synchronization is the most common failure point in retail implementations. 
Maintaining data governance is essential to prevent "silent failures" in the plan. 

Data Synchronization Integrity 
A frequent issue involves column mismatches in Hive outputs, where key/version attributes are 
inverted (e.g., exporting a location key into a version column). This breaks the "sync local" 
operation. The architect must ensure that the External Measure Group columns in the 
GraphCube are arranged in the precise order expected by the Hive schema to maintain a clean 
data handshake. 

Network Health and Supportability 
We have observed scenarios where "supportability"—the percentage of demand met—dropped 
from 99% to 3% during the transition of data from Production to Pre-Prod for debugging. This 
catastrophic failure is almost always traced to the incorrect population of production and 
consumption association measures during the migration.In a retail setting, the health of the 
network is governed by a fundamental heuristic: the count of production edges and consumption 
edges must remain roughly equal. If this parity is lost during a data import or restore, the 
network is effectively severed. By maintaining these architectural standards and edge-balance 
heuristics, the Retail SCS model remains the most reliable and scalable solution for the world’s 
most demanding supply chains. 
 



Strategic Capacity Modeling: A Narrative Guide to the Supply Chain Solver 
(SCS) 

1. Foundations of Capacity: The Expiring Constraint 
Capacity is the architectural scaffolding of the supply chain network, functioning as the 
fundamental constraint that dictates total system throughput. While material and capacity are 
often modeled in tandem, a Senior Solutions Architect must distinguish their mathematical 
profiles: material is a tangible asset that can be carried over across planning buckets, whereas 
capacity is a perishable temporal resource. It expires at the end of every planning interval.This 
"use-it-or-lose-it" nature necessitates a planning logic distinct from inventory balancing. An 
unutilized hour of machine time in "Week 1" cannot be warehoused for "Week 2." Consequently, 
the solver treats capacity as an expiring commodity, prioritizing the maximization of throughput 
within each specific window. This forces a strategic transition from simple supply-matching to a 
tiered management of Regular and Flex capacity to ensure the network remains lean yet 
responsive. 

2. Architecture of Flexibility: Regular vs. Flex Capacity Bands 
To manage demand volatility, planners model a tiered availability structure using "Regular 
Capacity" (base availability) and "Flex Capacity" (Overtime). The SCS facilitates this through 
five distinct  Overtime Bands . 

Configuration Precision 
Configuration requires mapping specific input measures to a  Capacity Node  (defined by 
Resource, Fiscal Week, and Version). The primary measure is the Time Dep Aval Cap Measure 
Name for base capacity, supplemented by Overtime1 Time Dep Aval Cap Measure Name 
through Overtime5 Time Dep Aval Cap Measure Name for the flex bands. Additionally, the 
parameter Enable Capacity Bands for Excess Cleanup can be toggled to allow the solver to 
utilize overtime capacity during the post-planning excess clean-up phase. 

Strategic Trade-offs and the Objective Rank List (ORL) 
The solver manages the trade-off between incurring overtime costs and delaying customer 
demand (Late Planning) via the  Objective Rank List (ORL) . 

● Priority Band, Late:  The solver sequentializes Band 1 through Band 5 to meet demand 
on time before considering a delay. 

● Priority Late, Band:  The solver exhausts all available regular capacity in future buckets 
(Late Planning) before triggering the costs associated with overtime. 

3. Temporal Strategy: Build-Ahead Logic and Capacity Buckets 
While capacity expires, the solver can "build ahead" to smooth demand peaks using the  
Minimize Inventory Build Ahead (MIBA)  parameter and  Varying Capacity Buckets . 



Coarse vs. Fixed Capacity 
If the Varying Capacity Buckets parameter is set to  TRUE , capacity is treated as "Coarse." A 
value specified in one bucket remains valid until the next specification, allowing monthly 
capacity to be consumed by weekly demand within that window.  FALSE  (Fixed) limits 
consumption strictly to the defined bucket. 

Earliness vs. Overtime Strategy 
The Use Bands To Minimize Build Ahead flag creates a critical pivot in how the solver 
consumes resources over time: 

● Flag = FALSE (Default):  The solver prioritizes regular capacity across the entire build-
ahead horizon first. It only opens overtime bands if base capacity is exhausted across all 
available "early" buckets. This minimizes immediate labor costs at the expense of higher 
inventory. 

● Flag = TRUE:  The solver utilizes all JIT capacities—both Regular and Overtime—in the 
current bucket before looking at earlier buckets. This is a "Just-In-Time" strategy that 
reduces inventory holdings but increases immediate flex-spend. 

4. Resource Interdependency: Simultaneous, Alternate, and Handling Capacities 
Complex industrial activities often require interdependent resources, managed through: 

● Simultaneous Resources:  Linked via the GroupComponents dimension, ensuring an 
activity only proceeds if all resources (e.g., machine and operator) are available. 

● Alternate Resources:  Modeled via the Capacity Graph Priority. The solver exhausts 
the primary resource before moving to the secondary. 

● Handlings (Inbound vs. Outbound):  Categorized by the Capacity Category measure. 
'I' (Inbound) and 'R' (Regular) resources are consumed at the start (Consumption 
Bucket), while 'O' (Outbound) resources are consumed at the production bucket. 

Outbound Modeling and the WIP "Gotcha" 
Modeling a resource as  Outbound  allows the solver to handle arriving  Work in Progress 
(WIP)  without propagating demand upstream, effectively isolating the planning impact to the 
handling resource at the destination. However, a critical technical constraint exists:  WIP 
consume Outbound Capacity is not supported along with Expedite WIP.  This 
incompatibility must be accounted for in the system design to prevent logic conflicts. 

5. Advanced Process Modeling: Continuous Usage and Capacity Holidays 
Standard capacity logic only checks availability in the first bucket of an activity. For industries 
like brewing or cheesemaking, this is insufficient. 

Continuous Capacity (Category 'C') 
When a resource is marked as  Category 'C' , the solver is forced to check and block capacity  
across all time buckets  for the entire lead time of the activity. This prevents the under-
estimation of requirements in long-lead-time environments. To account for "round-trip" 
requirements (e.g., a vessel returning to source), planners use the Continuous Capacity 



Consumption Offset Measure Name to extend the blocked duration beyond the standard lead 
time. 

Capacity Consumption Holidays 
The Capacity Consumption Holiday Measure Name flags specific windows where a resource is 
unavailable for certain products. If a holiday causes a shortage, the  Root Cause Analysis 
(RCA)  is reported at the  nearest available non-holiday bucket . Crucially, the solver will 
ignore  Build Ahead Limits (BAL)  when reporting this RCA, providing planners with an 
unfiltered view of the constraint. 

6. Efficiency and Asset Optimization: Minimum Resource Utilization (MRU) 
For critical assets, the solver enforces a target (e.g., 0.8 for 80%) via the Minimum Utilization 
Percent Measure Name. This is a post-process optimization that "moves-in" future flow plans to 
fill current gaps. 

The MRU 2-Pass Logic 
The solver balances utilization against  Lot Size  constraints using a specific two-pass 
approach: 

1. Pass 1:  The solver attempts to move in the exact quantity required to close the gap. 
2. Pass 2:  If Pass 1 fails due to lot size restrictions, the solver  rounds down  the gap 

quantity to the nearest multiple of the lot size and attempts the move-in again.To 
mitigate excessive inventory risk, the MRU MoveIn Window Measure Name restricts how 
many future buckets the solver can pull from. For varying capacity, the Find ToBucket 
For MoveIn During MRU flag ensures the solver pulls into the  latest possible bucket  
of a range, minimizing the inventory carrying duration. 

7. Operational Reality: Setup Losses and Infinite Resource Modeling 

Fixed Setup Loss 
To account for downtime during tool changeovers, the SCS calculates consumption using the 
absolute ground truth formula:  Capacity Consumption = (Qty * Per) + Setup Loss  This is 
configured via the Time Varying Setup Loss for Capacity Edge Measure Name. Furthermore, 
the Enable Capacity Zero Qty Per parameter allows the solver to respect a zero value for the 
"Per" unit, ensuring the setup loss is still accounted for even if the variable consumption is zero. 

Infinite Resource Modeling 
To focus planner attention on true bottlenecks, non-critical resources (e.g., bolts) are modeled 
using a  Capacity Fence  via the Infinite Resource Measure Name. After this fence, the 
resource is unconstrained. Technically, infinite capacity is treated as  regular band capacity  in 
pegging, preventing the generation of "overtime" alerts for non-critical components. 



8. Precision Controls: Level-by-Level Band Usage and Node-Level MIBA 

Level By Level Capacity Bands Usage 
By default, the solver uses a "Global" approach where opening a band for one resource opens it 
network-wide. Setting Level By Level Band Open = TRUE transforms this into an  overtime 
avoidance strategy . The solver is forced to hunt for and exhaust all usable  base capacity  
across the entire upstream network (including pre-built capacity) before it spends a single unit of 
JIT overtime. This local approach ensures flex-spend only occurs when base capacity is truly 
exhausted across the horizon. 

Node-Level Precision 
While MIBA is often global, the Minimize Inventory Build Ahead At Node Measure Name allows 
for localized overrides. This is vital for multi-vendor strategies (e.g., Vendor 1 vs. Vendor 2), 
where a business may choose to build ahead at a primary internal node but switch to a 
secondary vendor JIT at another.These sophisticated configurations transform the Supply Chain 
Solver from a calculation engine into a strategic asset, capable of delivering a reliable, 
executable, and cost-optimized operational narrative. 
 



Narrative Masterclass: The o9 Supply Chain Solver (SCS) Architecture 

1. The Core Identity of SCS 
The Supply Chain Solver (SCS) is a global plugin residing within the GraphCube server, 
functioning as a specialized computational engine designed to bridge the gap between high-
level strategic planning and granular technical execution. As a core component of the o9 
Platform, its strategic importance lies in its ability to transform multi-tier network data into 
actionable, optimized plans. It serves as the computational brain of the platform, processing 
complex constraints to provide high-fidelity visibility and decision support.At its "Fundamental 
Soul," the SCS is a heuristic engine driven by a "Downstream to Upstream" logic. Unlike 
traditional supply-push models, the SCS utilizes order-by-order backward propagation. This 
means the solver begins with the end customer demand and works backward through the 
supply chain—from finished goods to raw materials—to identify the necessary activities and 
supplies. By prioritizing customer demand fulfillment as the primary driver, businesses shift from 
a reactive stance to a demand-driven strategy, ensuring every upstream action is purpose-built 
to satisfy an actual order. This philosophy ensures the solver remains a demand-driven tool, 
seamlessly integrating with the LiveServer to translate planning philosophy into transactional 
reality. 

2. The Technical Pulse: Data Flow and Execution 
In a multi-tenant SaaS environment, the stability and efficiency of the read/write architecture are 
paramount. A robust data flow ensures that planning cycles are fast, accurate, and isolated from 
other transactional processes. The SCS architecture is specifically designed to handle 
specialized computations without compromising the integrity of the core GraphCube data.The 
lifecycle of a solver trigger follows a disciplined sequence, as detailed in the platform’s technical 
blueprints: 

1. Read:  The SCS extracts the necessary supply chain state and configuration from the 
GraphCube server. 

2. Plan:  The solver executes its heuristic specialized computations. 
3. Delete:  Before finalizing, the system explicitly deletes "Old Output" data to ensure a 

clean environment for the new plan. 
4. Write:  Computed results are written to  Transaction Deltas . 
5. Check and Commit:  The system performs a validation check between the Transaction 

Deltas and the  Base Delta . Once validated, the plan is committed to the server.The 
solver can be invoked via two modes:  Active Rules  (declared within the rules 
framework) or  Standalone Execution  (using the exec command). Standalone 
execution is the industry standard for specialized computations because it allows the 
SCS to operate as a focused entity, reading specific input/output configurations 
independently. This provides the architectural flexibility needed for large-scale, complex 
supply chain modeling without the overhead of the broader rules framework. 



3. The Logic of Choice: Sorting and Prioritization 
In any resource-constrained environment, the sequence in which orders are processed 
determines the ultimate success of the plan. Without a strategic demand-sorting mechanism, a 
business risks fulfilling low-value orders while leaving high-priority customers unserved. The 
SCS addresses this through a rigorous, 5-step hierarchical sorting process: 

1. Demand Priority:  Orders are first ranked by the Demand Layer Measure. Lower 
numbers indicate higher urgency. 

2. Fair Share:  If priorities are equal or null, the solver applies the Demand Priority 
Measure to ensure equitable distribution across demands. 

3. Due Date:  Remaining ties are broken by the due date in ascending order, ensuring the 
earlier bucket is planned first. 

4. Quantity:  If dates and priorities are identical, the solver utilizes the Demand Qty 
Measure Name, planning smaller quantities first to maximize the absolute number of 
fulfilled orders. 

5. Attribute Keys:  The final tie-breaker uses "Key Sort" on the remaining demand node 
attributes (e.g., Customer ID) as configured in the "Demand Node Components."The use 
of Attribute Keys offers a significant competitive advantage. It allows businesses to 
embed complex, multi-dimensional logic—such as customer tiers or geographic 
importance—into the fulfillment sequence. This ensures that when all other factors are 
equal, the solver makes a choice that aligns with the organization's overarching business 
strategy. 

4. The Planning Journey: JIT, Build Ahead, and Build Late 
Planning a supply chain requires a delicate balance between inventory holding costs (Build 
Ahead) and customer service levels (Build Late). The SCS navigates this through a three-phase 
execution narrative designed to satisfy demand as close to the due date as possible. 

● JIT (Just-In-Time) Planning:  The solver first searches for immediate material and 
capacity in the demand's due-date bucket, checking existing surplus or expected 
receipts before requesting new supplies from upstream. 

● Build Ahead:  If JIT fulfillment is impossible, the solver recurses upstream to earlier 
buckets up to the "Build Ahead Limit." By default, the solver follows the  Primary Path  
bucket-by-bucket. However, a strategic configuration flag allows for an alternate logic: 
checking all alternate activities within a single bucket before moving to the preceding 
bucket. This minimizes earliness and associated carrying costs. 

● Build Late:  If the demand still cannot be met, the solver enters the Build Late phase, 
looking forward one bucket at a time (up to the "Build Late Limit").In the Build Late 
phase, the solver selects "least late" supplies among all available late options to 
maintain reliability. If no supply is found within the limit, the demand is shorted. This 
phase is critical for maintaining high-fidelity schedules even during disruptions, ensuring 
the plan remains the most reliable version of the truth. 

5. Connectivity and Visibility: The Pegging Framework 
End-to-end visibility is the hallmark of a mature supply chain. Pegging serves as the "memory" 
of the SCS, creating logical links between every demand and the supplies, capacities, and lots 



that support it. The SCS utilizes a  First In First Out (FIFO)  proposal for pegging at each item-
location node, resulting in four critical visibility layers: 

● Order Pegging:  Traces a demand through the entire upstream supply path and time 
dimension. 

● Material Pegging:  Identifies all orders utilizing material at a specific node and time 
bucket. 

● Capacity Pegging:  Highlights which orders are consuming resource hours in a given 
bucket. 

● Lot Pegging:  Tracks exactly which material lots (at any node) were utilized for demand 
fulfillment across the chain.The strategic value of  Lot Pegging  lies in its ability to 
provide audit-level detail. In industries with high regulatory requirements, knowing the 
specific lot assigned to a demand is not just a planning benefit—it is a compliance 
necessity. 

6. The Digital Twin: Nodes, Dimensions, and Graphs 
To plan effectively, the solver interacts with a "Digital Twin" of the physical supply chain through 
mandatory and optional nodes: 

● Mandatory Nodes:   Material  (the "where" and "what"),  Activity  (the "how" of 
transformation or transport), and  Demand  (the "why"). 

● Optional Nodes:   Capacity  and  Storage , representing the physical constraints of the 
network.The SCS utilizes  Graph Duality , transforming measure groups into 
association graphs that model Consumption, Production, and Storage. This is technically 
activated by selecting the  "Association Graph Measure"  checkbox within the Model 
Designer settings for a measure group. This mechanism allows the platform to visualize 
the network via the Network Widget while performing high-speed calculations.A strategic 
highlight is  Time-Varying Activity Priority (TVAP) . This allows businesses to pivot 
operational priorities during seasonal shifts. For example, during Black Friday, a 
business can update the priority attribute to favor "Air" transport over "Vessel" for 
specific time buckets, ensuring the solver automatically pivots to speed over cost. 

7. Industry Scaffolding: Manufacturing, Distribution, and Procurement 
The SCS integrates the classic SCOR process (Make, Deliver, Source) within a single instance. 
This unified scaffolding ensures that procurement updates ripple through to manufacturing and 
distribution in real-time. 

1. Manufacturing ("Make"):  Modeled using composite Activity nodes including  BOMs 
and Routings . These define the transformation of parts into finished goods. 

2. Distribution ("Deliver"):  Modeled using  BODs and Transport Modes , defining the 
source-to-destination movement on the network. 

3. Procurement ("Source"):  Focuses on  Suppliers and confirmed Purchase Orders , 
representing the intake of raw materials.By utilizing composite activity nodes (e.g., 
combining a Supplier ID with a Transport Mode), the SCS enables sophisticated 
modeling of lead times and costs. This captures the nuance of specific vendor-lane 
combinations, providing a plan that is significantly more realistic than basic models. 



8. Temporal Boundaries: Planning Horizons and Shelf Life 
The planning horizon aligns short-term execution with long-term goals by defining the Start, 
Current, and End time buckets. A critical "Ground Truth" constraint is that  Beginning on Hand 
(BOH) defined earlier than the Current Time Bucket is ignored ; the solver only applies BOH 
at the current bucket.Any demand due before the  Current Time Bucket  is automatically 
shifted to "Plan Current." The solver attempts to fulfill these immediately; if supplies are 
insufficient, it applies the Build Late Limit to determine the earliest feasible date.For industries 
with strict regulatory requirements, the  Extended Shelf Life Horizon  is a vital feature. Using 
the  Shelflife Expiry End Bucket Name  parameter, the solver can recognize supplies that 
expire beyond the standard planning end date. This is essential for meeting  Minimum 
Shippable Age (MSA)  requirements, ensuring that products delivered to customers have the 
legally mandated remaining shelf life. Through these temporal boundaries, the SCS reinforces 
its role as a high-fidelity narrator of supply chain truth. 
 



The Narrative Framework of the o9 Supply Chain Solver (SCS) 

1. Introduction: The Strategic Role of SCS within the o9 Platform 
The Supply Chain Solver (SCS) serves as a critical global plugin for the o9 Platform, functioning 
as the primary engine that drives advanced supply planning capabilities for modern enterprises. 
Strategically, the SCS is designed to act as the "digital brain" of the organization, synthesizing 
complex data streams to create a cohesive, end-to-end synchronized model of the supply chain. 
By integrating disparate functional data into a single, high-fidelity planning environment, the 
SCS enables organizations to move beyond siloed operations toward a unified digital twin. To 
appreciate the architectural power of this solver, one must first understand the end-to-end 
functional landscape it governs. 

2. Functional Foundations: Mapping the End-to-End Supply Chain 
A modern supply chain is anchored by three core functions: the procurement of raw materials, 
the manufacturing processes that convert these materials into finished goods, and the 
distribution network that fulfills demand through diverse channels. In legacy environments, these 
functions often operate in isolation; however, the SCS architecture recognizes that operational 
excellence requires these stages to be architecturally integrated rather than siloed. By 
facilitating a continuous flow of information both upstream and downstream, the SCS ensures 
that all stakeholders possess the visibility needed to plan appropriately for both immediate 
requirements and long-term future needs. This seamless information exchange transforms the 
physical flow of goods into a logical sequence of data-driven decisions, which are guided by 
specific, strategic business objectives. 

3. The Hierarchy of Objectives: Primary and Secondary Planning Goals 
To navigate the volatility of global trade, the SCS operates as a goal-oriented engine that 
executes multi-objective optimization to resolve trade-offs between service levels and 
operational costs. The strategic necessity of this hierarchy lies in its ability to automate complex 
decision-making that would otherwise require manual intervention during disruptions. 

● The Primary Goal:  The solver’s fundamental mandate is to achieve a demand-supply 
match by strictly adhering to business priorities. This process is governed by specific 
demand and customer fulfillment rules, ensuring that high-priority customer segments 
are protected during supply shortages. 

● Secondary Goals:  Beyond basic fulfillment, the solver executes a secondary layer of 
optimization focused on cost reduction, inventory minimization, improved product time-
to-market, and enhanced agility.By balancing these competing priorities, the SCS 
generates a feasible plan that maximizes business resilience. This objective-based logic, 
however, is only as effective as the architectural inputs that fuel the system. 



4. Input Architecture: The Ingredients of a Feasible Plan 
The quality of the solver's output is a direct function of the comprehensiveness of its inputs. The 
SCS architecture categorizes these inputs to ensure the "digital brain" maintains a precise 
reflection of the operational environment: 

● Core Operational Inputs:  This includes physical inventory levels, demand enriched 
with specific attributes, resource capacity, and storage constraints. 

● Planning Parameters:  Unlike physical stock, "Infinite Inventory" is utilized as a specific 
planning parameter to facilitate unconstrained planning scenarios, alongside safety stock 
and maximum stock levels to define risk-tolerance thresholds. 

● Technical Constraints:  To ensure the plan is executable, the SCS processes granular 
data such as Work in Progress (WIP) and Activity Parameters. Crucially, "BOM 
Component Effectiveness" allows the solver to account for varying quality standards or 
substitution logic over time, ensuring the plan remains technically valid as components 
evolve.These inputs define the boundaries of the feasible space, providing the 
necessary data for specialized modeling types to address real-world complexity. 

5. Advanced Modeling: Managing Complexity and Constraints 
Standard planning logic often fails when confronted with the nuanced constraints of specialized 
industries. The SCS addresses this through advanced modeling capabilities designed to handle 
sophisticated operational realities. Specialized models such as  Shelf Life  and  Class-Based 
Shelf Life  prevent waste in perishable supply chains, while  Lot-Based Planning  and  
Campaign Planning (Batch Consolidation)  optimize production efficiencies.To satisfy the 
requirements of complex manufacturing, the SCS incorporates: 

● Time-varying Production & Consumption (Yield):  Accounting for fluctuations in 
output quality and resource efficiency over time. 

● Shipping and Receiving Holidays:  Integrating logistical constraints to ensure realistic 
lead times. 

● Co-Products and Multi-Step Routing:  Managing scenarios where single processes 
yield multiple outputs or require sequential stages. 

● Planning Along a Single Path (PSP) and Soft Quarantine:  Maintaining quality and 
efficiency by streamlining flows and integrating quality control holds directly into the 
supply plan.These models allow the SCS to transcend theoretical mathematics and 
provide a realistic reflection of the enterprise's physical constraints. 

6. Output Intelligence: Translating Logic into Actionable Reports 
The ultimate value of the SCS lies in its ability to translate complex calculations into a 
transparent, executable roadmap. The solver generates a comprehensive suite of intelligence 
reports and diagnostic tools that enable the business to take immediate, informed action: 

● Fulfillment and Flow Plans:  The  Demand Fulfillment Report ,  Delivery Plan , and  
Flow Plans  provide a clear view of how customer needs will be met across the timeline. 

● Inventory and Network Logic:  The  Inventory Plan  and  Distribution Plan  ensure 
stock is positioned correctly, while the  Load Supply Chain Network By Supply  report 
provides a holistic view of how supply is distributed across the entire ecosystem. 



● Diagnostic Transparency:  The SCS provides "Where Used" visibility through the  
Where Used Report  and  Pegging  tools. Combined with  Root Cause Analysis 
(RCA) , these features explain the "why" behind every solver decision, allowing planners 
to validate the logic behind the generated plan and identify the specific drivers of supply 
gaps. 

7. Conclusion: Achieving Agility and Resilience through SCS 
The o9 Supply Chain Solver represents a transformative framework for enterprise planning, 
converting raw data and complex business rules into a synchronized, actionable plan. By 
meticulously balancing primary fulfillment mandates with secondary cost and agility objectives, 
the SCS transforms the supply chain into a competitive advantage. The final value proposition is 
undeniable: through the use of sophisticated modeling and transparent output intelligence, the 
solver reduces operational costs, improves time-to-market, and provides the structural agility 
required to thrive in a volatile global market. For the digital strategist, the SCS offers the most 
reliable and sophisticated framework for achieving resilient, professional supply chain 
management. 
 



The o9 Tenants Workspace: A Strategic Narrative of Platform 
Administration 

1. Foundations of Tenant Lifecycle Management 
In the evolution of platform architecture, the ability to scale efficiently hinges on a streamlined 
onboarding process. Historically, platform users faced frequent errors when attempting to initiate 
new tenants—a friction point that resulted in a degraded customer experience and a high 
volume of support tickets for DevOps teams. To mitigate these scalability bottlenecks, the o9 
platform has transitioned toward an automated, robust lifecycle management framework within 
the Tenants workspace. 

The Default Template Evolution 
A pivotal strategic shift in this framework is the adoption of the o9EmptyTemplate as the default 
setting for all newly created tenants. This "minimum required configuration" serves as an 
essential architectural fail-safe, ensuring that a tenant is provisioned with the baseline 
parameters necessary to run immediately without additional configuration. Notably, this 
enhancement removes the requirement for a specific "tenant template name" during the 
creation process, effectively reducing failure rates and speeding up the environment's time-to-
value. 

Procedural Workflow and Architectural Monitoring 
Administrative control is centered in the  Manage Tenants View , where users with appropriate 
credentials can oversee the lifecycle of an environment. 

● Creation:  New tenants are initiated via the "+ Add new record" function, triggering the 
automated application of the o9EmptyTemplate. 

● Modification:  Beyond basic identity fields like name and email, architects must monitor 
critical technical settings during modification. These include the associated Organization, 
performance-tuning parameters like  Max Cells Per Excel Sheet , and system-level 
flags such as  AutoCommitForWebUi ,  Is Kubernetes , and the  GraphCube Version 
. Overseeing these variables is essential for maintaining environment-specific 
performance and compatibility. 

● Deletion:  To ensure environment security and prevent accidental data loss, deletion 
rights are strictly governed and restricted exclusively to users with o9Solutions tenant 
access.While the creation of a tenant establishes its existence, the long-term stability of 
the platform requires precise control over its operational status. 

2. Operational Governance and Maintenance Control 
Strategic governance of a multi-tenant environment requires the ability to isolate systems during 
critical updates. Maintenance modes are vital for executing system batches safely; however, 
risks arise when non-admin activity occurs concurrently with these updates. Without proper 
restrictions, user-driven actions—such as large data exports—can conflict with backend 
processes, leading to performance degradation or system outages. 



The "Is Active" Toggle and Stability 
The primary mechanism for maintaining system stability is the IsActive checkbox. Setting this 
toggle to "False" is a high-impact protective measure rather than a simple status change. This 
administrative action stabilizes the environment for maintenance, ensuring that high-priority 
system batches can execute without interference from active user sessions. 

Download Restriction Logic 
To bolster system resilience, the platform enforces logic that restricts data downloads when a 
tenant is inactive. This feature was specifically developed to prevent outages caused by users 
downloading large files during sensitive maintenance windows. From a user experience 
perspective, if a user attempts to trigger a download while the tenant is set to inactive, the 
platform provides immediate feedback via a clear  error message  in the UI. This ensures 
transparency while maintaining the integrity of the maintenance window.Effective operational 
control ensures system stability, but the professional representation of an organization also 
requires adherence to strict visual standards. 

3. Visual Asset Integrity and Logo Standards 
In a professional multi-tenant environment, visual consistency is paramount to maintaining 
brand representation. The Tenants workspace provides the tools to manage organizational 
assets, such as logos, ensuring they are rendered precisely across the platform interface. 

Systematic Resizing Engine 
The platform employs a sophisticated image handling engine designed to maintain visual 
integrity. Architects should aim for the following ideal dimensions: 

● Square:  40px x 40px 
● Rectangle:  40px x 148pxThe system enforces a strict maximum height of 40px, though 

it is important to note that  no specific limit has been defined for the width , allowing 
for flexible rectangular branding. The resizing engine automatically maintains aspect 
ratios and prevents distortion. To illustrate the engine's versatility: 

● A  600px x 300px  image is downscaled to  40px x 20px . 
● A  30px x 20px  image is upscaled to  40px x 26.67px .This logic ensures that 

regardless of the original file's size, the logo will fit the UI constraints while retaining its 
professional proportions. 

Stakeholder Consultation 
Despite automated resizing, technical adjustments must never violate corporate brand 
guidelines. Architects are directed to consult with clients regarding the "Need By Date" before 
altering any organization logos. This ensures that the technical execution of the resizing engine 
aligns with the stakeholder's brand identity requirements.Beyond static assets, the user 
interface continues to evolve through dynamic elements like custom themes and typography. 



4. User Interface Evolution: Custom Themes and Typography 
UI personalization is a critical driver for platform adoption. By allowing organizations to align the 
platform's aesthetic with their corporate identity, administrators can enhance the daily user 
experience. 

Architectural Prerequisites 
For personalization features to be visible in the UI, two specific system flags must be enabled: 

1. EnableAppleSystemFont  (within Tenant System Settings). 
2. EnableCustomThemes  (within UI Settings). 

Typography and Device Consistency 
The platform supports fonts such as OpenSans (default) and Helvetica. A significant strategic 
addition is the  Apple System Font ("San Francisco") . This is an  Admin-only feature , 
ensuring that only authorized architects can modify the global typography. 

● Strategic Intent:  This font renders specifically for Apple device users to provide 
superior readability and spacing. 

● System Robustness:  To maintain professional consistency on non-Apple devices, 
o9Sans serves as the robust fallback font for Windows users. 

The Custom Theme Engine and Uniformity 
Administrators can create up to five custom themes per tenant. By selecting a single primary 
brand color via hex code, the  Theme Builder  auto-populates a complete secondary palette. 
This creates a visually synchronized experience across confirmation buttons, popover borders, 
and profile image backgrounds. However, a key limitation for brand alignment is that  custom 
themes do not affect font colors .To ensure a seamless administrative experience, the  
Theme Picker is now uniform across all tenants , resolving previous inconsistencies where 
template tenants (like o9solutions) utilized different layouts than standard user tenants. 

Palette Specialization and Extended Visibility 
For data visualization, the platform offers specialized palettes impacting widgets like Gantt 
charts and Pie charts. 

● Standard Options:  "Classic" and "o9 Flora" are available by default. 
● Extended Palettes:  By enabling the  EnableExtendedPalettes  flag, administrators 

gain access to the  "Splendor"  and  "o9 Prism"  palettes, providing higher contrast for 
complex charts with numerous data members. 

Functional Visibility (Scrollbars) 
To maintain a clean interface, users can customize scrollbar behavior via four settings:  Default 
,  Always Visible ,  Hover , and  On Scroll . The "Hover" setting, for instance, reloads the 
browser to hide scrollbars until active user interaction, minimizing visual clutter.While the visual 
interface defines the user experience, global operations require underlying structures to manage 
regional data variations. 



5. Global Reach: Localization and Currency Standards 
For organizations operating across multiple regions, locale-aware systems are a strategic 
necessity to ensure financial accuracy and data entry precision. 

Locale and Notation Logic 
The "Default Locale" setting dictates regional decimal and thousand notations (e.g., the French 
space-and-comma notation versus the Japanese comma-and-dot notation). To ensure this logic 
translates to actual data interaction, the  Locale Aware Numpad  must be verified across two 
critical touchpoints:  Display  and  Single Cell Edit . This ensures that users see and input data 
in the formats they expect. 

Currency Conversion and Integrity 
The platform supports a wide array of currencies and symbols. However, a critical "So What?" 
for architects is the distinction between locale and conversion: updating a tenant's locale does  
not  implicitly trigger a currency conversion of existing data.To maintain financial data integrity, 
administrators must explicitly configure  Currency Exchange Rates and Conversion rules . 
Without these specific objects, the platform will only change the  display symbol  without 
performing the necessary mathematical conversion, which is insufficient for accurate global 
financial reporting.In summary, the Tenants Workspace serves as the central hub for platform 
administration, balancing the rigorous requirements of stability and operational governance with 
a high degree of user personalization and regional flexibility. 
 



A Narrative Guide to the o9 Platform User Roles and Access Hierarchy 

1. Introduction: The Strategic Architecture of Access Control 
In the sophisticated environment of the o9 platform, User Roles are far more than a collection of 
permissions; they represent the foundational architecture for enterprise security, operational 
productivity, and systemic data integrity. This guide serves as a strategic mental map for 
administrators and governance stakeholders, articulating the "who, how, and why" of platform 
access.The architectural design mandates a tiered approach to prevent privilege escalation 
while facilitating organizational agility. By balancing granular design capabilities with rigorous 
administrative oversight, the platform ensures that users are empowered within their specific 
functional domains without introducing risk to the broader system. This narrative transitions from 
the creative roles that shape the interface to the administrative and technical roles that govern 
the environment and protect the organization's source of truth. 

2. The Design and Creative Core: Empowering UI and System Architects 
The platform’s visual and structural logic is established by roles that govern how an organization 
visualizes and interacts with its data. For a Solutions Architect, these roles represent the 
balance between flexibility for the end-user and the integrity of the system's reporting standards. 

The UI Designer Hierarchy 
The platform utilizes a structured hierarchy for interface creation, where each tier introduces 
specific governance nuances: 

● UI Designer - Private : This role provides the baseline for report customization. Users 
can view, modify, and save private reports and access public ones. Crucially, they 
possess full capabilities within Online Meeting presentations. While they can browse 
models to understand data structures, they are prohibited from making structural 
modifications. 

● UI Designer - Public : This role extends capabilities to the organizational level, allowing 
users to create, modify, and save public reports. This tier is essential for users 
responsible for standardized, department-wide reporting. 

● UI Designer - Public Controlled : This is a dependent role designed for a specific 
governance scenario. It  must be used in conjunction with the UI Designer - Private 
role  to function. When combined, it grants the specialized privilege of viewing and 
editing private reports within the Designer workspace, layouts, and user workspaces, 
while maintaining visibility of public reports. 

The System Architect: The Structural Builder 
The  System Architect  serves as the bridge between visual design and technical modeling. In 
the interest of structural integrity, the System Architect possesses the unique authority to lock or 
unlock reports using a dedicated Lock icon, effectively designating them as Private or Public. 
However, in a key architectural trade-off, this role has  restricted access to Online Meeting 
presentations  compared to the Private UI Designer. Beyond the UI, the Architect is 



empowered to access the Model Designer, build underlying models, and manage workflow 
deployments, transitioning the user from a visual creator to a builder of the system's core 
logic.Once the UI and structural logic are defined, the focus shifts from creation to the rigorous 
governance of the environment through administrative sovereignty. 

3. Administrative Sovereignty: Governing the Tenant and User Base 
Administrative roles are the primary mechanism for maintaining the health and organizational 
structure of the o9 tenant. These roles are architected to ensure that the "keys to the kingdom" 
are distributed based on the principle of least privilege. 

UI Admin vs. TenantUIAdmin: Segregation of Duties 
The distinction between these two roles is a critical safeguard for enterprise data privacy: 

● UI Admin : This role provides comprehensive sovereignty. The UI Admin has visibility 
into all workspaces—including Designer, Deployment, Models, and Usage Reports—and 
full access to all platform configuration and data. 

● TenantUIAdmin : This role is strategically restricted to system architecture and user 
management without granting access to sensitive UI data. To maintain total isolation 
from administrative configuration, five key workspaces are  explicitly disabled :  
Designer, Deployment, Tenant, Users, and Models . The "So What?" of this role is its 
ability to govern the user base—modifying roles and assigning high-level permissions 
like System Architect—without ever seeing the organization's proprietary data. 

Distributed Governance 
To prevent administrative bottlenecks, the platform allows for the distribution of maintenance 
burdens: 

● UserManagementAdmin : Responsible for role updates within the User Management 
workspace, including the authority to modify Data Security Rules (DSR). 

● Company Admin : Designed for external collaboration, this role allows a supplier or 
partner to manage their own specific set of users, providing autonomy within a contained 
administrative perimeter. 

4. The Oversight Layer: Coordination, Auditing, and Specialized Operations 
As an enterprise scales, oversight becomes a critical risk mitigation strategy. The platform 
provides specialized roles that ensure compliance and coordination without over-provisioning 
access to the data layer. 

Holistic Coordination and Compliance 
● UI TaskViewer : This role acts as a coordination hub, providing a holistic, tenant-wide 

view of all tasks regardless of origin or ownership. By design, it grants this visibility 
without extending  DataAdmin  privileges, ensuring that coordinators can manage 
operational flow without compromising data security or compliance standards. 

● The Audit Tier : Compliance is maintained through two distinct roles. The  
LoginAuditor  is a targeted role for reviewing the login activity of all tenant users. The  



Auditor  role is broader, performing all non-admin monitoring functions to ensure the 
organization meets its internal and external regulatory requirements. 

Specialized Niche Roles 
For specific business functions, the platform utilizes narrow-scope roles: 

● SRM Manager : Restricted to the Contract Templates workspace for the creation of 
templates and appendices. 

● editNetworkAdmin : A dedicated role required for the management of Dynamic (Read 
& Write) Networks. 

5. Data Integrity and External Security: Hardening the Perimeter 
Data-centric roles are the "guardians" of the organization’s source of truth. From an architectural 
perspective, these roles define the boundaries of the data perimeter and protect against 
unauthorized schema discovery. 

Tiered Data Access and Risk Mitigation 
● Dataadmin : This role holds ultimate authority over the data layer, with full access to all 

GraphCube data, the Order Level Optimization workspace, and the Contract Templates 
workspace. 

● Readonly : Provides visibility into workspaces while maintaining a strict barrier against 
data access. 

● Revokewrite : This is a critical architectural safeguard. It is deployed as a risk mitigation 
strategy to revoke write access during sensitive periods, such as a fiscal close or a 
comprehensive audit, ensuring that data remains static and tamper-proof. 

● DSR Modifier : A specialized role dedicated to the maintenance of Data Security Rules. 

External Perimeter Security 
The  External Users  role is a hardened boundary designed to protect the internal environment 
when third parties interact with the system. To prevent data scraping and unauthorized schema 
discovery via natural language probing,  NLP (Natural Language Processing)  fact query 
suggestions and configurations are disabled. Furthermore, the role removes access to "My 
Workspace" and "My Views," ensuring external parties are confined to pre-approved data views 
and cannot navigate to internal file structures. 

6. Technical Evolution: Developers, Integration, and the Configurator 
The final layer of the hierarchy manages the technical evolution of the platform, ensuring that 
code and configuration changes follow a rigorous, vetted lifecycle. 

Technical Execution and Big Data Management 
Developers  and  Integration Operators  manage the platform's extensibility. Developers can 
execute Python, R, and JavaScript plugins and customize data libraries, while Integration 
Operators provide the necessary read access to publish and monitor data pipelines. This is 
supported by the  Big Data Platform (BDP)  hierarchy: 



1. BDPAdmin : Full operations on Delta Lake schemas and cloud storage. 
2. BDPUser : Can perform CRUD operations but is restricted from "dropping" (deleting) 

tables or schemas. 
3. BDPReader : Limited to read-only access. 

The Configurator: Release Integrity and Sandbox Security 
The  Configurator  role is a unique architectural solution to the problem of "shadow IT." It was 
created specifically for users who need to build and debug configuration changes but lack the 
authority to promote them to production. This role provides a secure "sandbox" environment 
where users can create Configuration Management (CM) packages and import them into local 
branches.To maintain the integrity of the release branch, the Configurator is subject to severe 
technical guardrails: they have  no access to create GIT tags ,  no access to Manage 
Solution , and are  strictly prohibited from promoting changes to the Main branch  or 
importing packages into Production, Release, or Archived branches. This ensures that every 
technical change is thoroughly vetted through official channels before it can affect the live 
environment.Through this modular and tiered hierarchy, the o9 platform provides a secure, 
governed environment that scales alongside the complex needs of the modern enterprise. 
 



A Comprehensive Narrative Guide to o9 WebAPI Interactions 

1. Foundations of o9 API Connectivity and Real-Time Synchronization 
In the contemporary enterprise landscape, the strategic role of Application Programming 
Interfaces (APIs) cannot be overstated; they serve as the indispensable communication bridge 
between the o9 tenant and external client systems. For the modern Senior Solutions Architect, 
facilitating real-time data synchronization is not merely a technical objective but a competitive 
necessity, ensuring that planning cycles remain responsive to the high-velocity shifts of global 
supply chains.By definition, an API functions as a standardized protocol that allows two distinct 
applications to communicate and exchange information seamlessly. Within the o9 ecosystem, 
these interactions are fundamentally bidirectional, utilizing JSON (JavaScript Object Notation) 
payloads to govern the flow of intelligence. While these flows are often used to POST data from 
the o9 tenant to client systems, they are equally critical for the ingress of data—such as using 
the POST method to create new resources (e.g., scsItem) within the o9 environment as 
evidenced in SOURCE_IMAGE_2—or using GET calls to retrieve data from client systems back 
into the o9 tenant. This architectural flexibility ensures that the digital twin of the enterprise 
remains accurate and synchronized.Establishing these conceptual foundations is the 
prerequisite for building robust integrations. However, before these data flows are committed to 
production, they must undergo rigorous validation within a controlled testing environment to 
ensure schema validation and system stability. 

2. Validating Interactions: The Strategic Role of the Postman Client 
A dedicated "sandbox" or testing phase is a non-negotiable component of the integration 
lifecycle. From a governance perspective, this phase ensures data integrity and protects the 
production environment from the risks of malformed payloads or logic errors. Before moving 
toward full-scale automation, architects must verify that the handshake between the o9 API and 
external endpoints is consistent and reliable.The Postman client is widely recognized as a "great 
tool" for testing GET and POST calls before implementation. Architects can secure the 
application from the official source at https://www.getpostman.com/downloads/ 
SOURCE_IMAGE_1. Postman allows for the manual execution and observation of API 
methods, providing immediate feedback on the success or failure of a call: 

● POST Method (Data Creation and Ingress):  As demonstrated in SOURCE_IMAGE_2, 
the POST method is utilized for data creation. A successful transaction is indicated by 
the "201 Created" status code, signifying that the request was fulfilled and a new 
resource, such as a specific item within the master data, has been successfully 
instantiated. 

● GET Method (Metadata and Environment Discovery):  The GET method is essential 
for retrieving environmental specifics. For example, as illustrated in 
SOURCE_IMAGE_3, a GET call for "scsItem" allows the architect to view critical 
metadata. This includes deep-level attributes such as DimensionKeyColumnName, 
DimensionType, and DimensionDescription, all of which are vital for ensuring that 
downstream mapping logic aligns with the o9 data model.Once these manual 



interactions have been validated and the response schemas are understood, the focus 
shifts toward the programmatic execution of these calls through JavaScript to achieve 
true scalability. 

3. The Mechanics of Scripted Interactions via JavaScript 
Transitioning from manual testing to JavaScript-based automation is the key to scaling dynamic 
actions within the o9 platform. By automating these interactions, architects can mitigate latency 
and remove the human bottlenecks inherent in manual data management. This programmatic 
approach allows the platform to respond dynamically to planning triggers, such as demand 
signal adjustments, with high precision and idempotency.The execution pipeline for a 
JavaScript-based API interaction follows a strict procedural flow: 

1. Module Initialization:  The absolute first step in the execution flow involves loading the 
preprocess and webservice.client modules into local variables. This setup prepares the 
script’s environment to interface with o9’s web service architecture. 

2. Strategic Pre-processing:  The "So What?" of this phase lies in the mapping of local 
variables to complex, platform-specific parameter strings. As seen in 
SOURCE_IMAGE_5 (Sample-POSTSO-JS), parameters often require elaborate keys 
such as i__I_SO_CREATE__ITEM__item__CONDITION_TYPE. Pre-processing 
ensures these parameters are correctly formatted and associated before being posted to 
the webservice URL. 

3. Response Capture:  The ServiceResponse variable is utilized to catch the output 
generated by the webservice. 

4. Governance through Error Handling:  The script executes the 
processserviceresponse() function to parse the outcome. Crucially, if the POST request 
returns an error, the script is designed to terminate immediately. From a solutions 
architecture standpoint, this "fail-fast" mechanism is essential to prevent partial data 
commits or "dirty" data states that could compromise the integrity of the planning 
engine.Successful responses allow for specific fields to be extracted and stored in local 
variables for subsequent logic. However, the logic of the script is only as robust as the 
payload it carries, necessitating a deep understanding of the underlying data structures. 

4. Data Structure and Dynamic Execution Requirements 
Reliable automated planning requires strict adherence to data formatting and the use of precise 
identifiers to maintain both security and accuracy. In a multi-user enterprise environment, where 
multiple planning rules may trigger simultaneously, schema validation and robust transaction 
tracking are paramount.The structure of the JSON payload must be meticulously defined. For 
instance, a POST request for a Purchase Order (PO) description must include identifiers like 
order_no, buyer, and supplier SOURCE_IMAGE_4. The resulting Service Response 
SOURCE_IMAGE_5 provides a "Success" status and critical tracking IDs. Architects must 
distinguish between the SourceTransactionId (the client-side identifier, e.g., "123456789") and 
the TransactionId (identified as the "Mule TransactionId"), which is essential for auditing the call 
as it passes through middleware.To execute a dynamic JavaScript call—such as a Demand 
Signal (DS) rule change—the following four requirements must be satisfied: 



1. Tenant ID:  Extracted via scriptutil.TenantId to ensure the call is routed to the correct 
environment. 

2. User ID:  Extracted via scriptutil.UserId to maintain an audit trail and verify permissions. 
3. URI Structure:  A properly constructed path, such as 

api/crud/tenants/+tenantId+/rules/acl/updatemultiple. 
4. JSON Payload:  A correctly formatted object that defines the action, such as a rule to 

"deny write access" for a specific role and measure.This capability to dynamically update 
Access Control List (ACL) rules or modify permissions for specific measures is a 
cornerstone of enterprise data governance. It ensures that write access is strictly 
controlled based on the current planning context. By synthesizing these components—
Tenant IDs, User IDs, and governed payloads—architects can build a reliable, secure, 
and scalable foundation for all future o9 WebAPI integration efforts. 
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