The GraphCube Ecosystem: A Narrative Guide to 09’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 09 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:

e 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.

e Commands: These operate post-startup at runtime. Commands facilitate dynamic data
manipulation and queries. They are triggered through interactive clients like IBPLPIus or
via "Action Buttons" embedded in the Ul, 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:

e Name: A unique string within a level used primarily for display and identification.

e Key: Animmutable 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 Ul 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. $lsCurrent identifies the active
planning bucket, while ****$ InPast identifies historical data.



e 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.

e 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 CopyTolLeaves replicates values.

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

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

e 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 09 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.
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