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Introduction
In an emergency, reliable location information is essential. Next Generation 9-1-1 depends on GIS data  
that is accurate, current, internally consistent, and available when needed.

For  many  agencies,  maintaining  that  data  remains  fragmented.  Files  move  among  local  agencies,  
contractors, regional authorities, state programs, and public-safety vendors. Validation often occurs after 
submission, with errors returned in reports, corrected in separate desktop systems, and resubmitted. This 
cycle consumes time, separates validation from correction, and makes it difficult to identify the current 
authoritative dataset.

GIVE replaces this fragmented process with a collaborative GIS data management environment designed 
specifically for NG9-1-1. It brings validation, editing, synchronization, collaboration, and publication into a 
coordinated workflow. Local agencies retain control of their data, state and regional authorities gain 
visibility across jurisdictions, and users with varying GIS experience can contribute to maintaining reliable 
NG9-1-1 data.

GIVE is designed to serve as the system of record through which NG9-1-1 GIS data is developed, corrected, 
reviewed, maintained, and shared across the public-safety ecosystem.

GIVE-Verified™

Compliance language is inconsistent across the industry. GIVE-Verified™ is our term for NG9-1-1 GIS data 
maintained in GIVE that has passed the platform's validation rules, had identified anomalies resolved in 
workflow rather than downstream, and aligns to the current NENA GIS data model.

It describes the condition of data within GIVE. It is not an external certification, an independent audit, or  
an endorsement by any standards body.

Collaboration as the Foundation
NG9-1-1 GIS data is inherently shared. Road centerlines, address points, emergency service boundaries,  
municipal boundaries, postal communities, provisioning boundaries, and legacy records frequently cross 
jurisdictional lines.
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A  disconnected  road  at  a  county  boundary  can  affect  routing  beyond  the  originating  jurisdiction. 
Misalignment  between  road  centerlines  and  service  boundaries  can  affect  several  agencies.  These 
conditions cannot always be resolved by one organization working alone.

GIVE makes collaboration part of the data management process. Multiple agencies can work within a 
shared environment while retaining local ownership and clearly defined authority. Editing privileges can 
be restricted by jurisdiction, role, or geographic boundary, including geofenced areas for shared city and 
county maintenance.

Neighboring agency data can be displayed as reference information, helping users identify disconnected 
roads, duplicate addresses, boundary gaps, and overlaps. Cross-jurisdictional conditions appear in both 
agencies' quality control counts, so neither side is working blind.

GIVE is developing shared bookmarks with integrated messaging to support coordinated resolution of 
cross-jurisdictional issues between neighboring agencies.

Within each agency, editors, administrators, contractors, read-only users, and system owners can be 
assigned distinct permissions based on their responsibilities.

The Hub-and-Spoke Collaborative Federation Model

GIVE is built on a hub-and-spoke collaborative federation model. Local agencies operate as spokes, while a 
regional or statewide environment serves as the hub. Each agency remains responsible for its own data 
while contributing to a coordinated repository.

Figure 1. Hub-and-Spoke Collaborative Federation. Local agencies contribute to a coordinated repository without surrendering  
ownership or editing authority.

This model reduces divergence among disconnected copies of the same dataset. Instead of relying on 
periodic file exchanges, participants work within a continuously connected environment.
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The hub can serve as the authoritative collaborative record while preserving local ownership and editing 
responsibility.  State  administrators  can monitor  participating agencies,  review live  or  most  recently  
published  data,  evaluate  data-health  indicators,  and  assign  layer-level  responsibilities.  State 
administrators do not approve individual local edits.

Local agencies continue maintaining their own attributes, including information that extends beyond NG9-
1-1 requirements. Coordination does not require every participant to use the same internal schema, 
staffing model, or level of GIS expertise.

GIVE is designed for use at the source of address assignment, typically local or regional government. It  
simplifies the data supply chain and the state's access to current local data. It does not by itself establish  
legal or governmental authority, though a state agency may adopt it as a standard.

Lossless Schema Mapping
Local governments maintain GIS data for planning, public works, addressing, legacy systems, and other 
operational needs. Traditional standardization can force agencies to restructure data, remove fields, or 
maintain separate datasets.

GIVE avoids this through lossless, or soft, schema mapping. Original fields and values are preserved, 
including attributes outside the NENA model, and remain fully editable. Configurable mappings connect 
local schemas to applicable state and NG9-1-1 schemas.

Figure 2. Soft-schema mapping. Users switch views without duplicating data; an edit made in any view updates the same source record.

Users can view and edit the same underlying record through local, state, or NENA schema perspectives, as 
well as legacy MSAG and ALI views. Field names and labels differ between views while the user edits the  
same underlying record. The data remains a single source of truth.

State-specific fields can be incorporated without replacing the agency's original structure. Source data is  
normalized during onboarding to comply with the current NENA data model, through a combination of 
onboarding configuration and transformation. Most agencies are onboarded within twenty-four hours,  
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and the work itself typically takes an hour or two depending on how far the source schema sits from the 
target model.

Architecture
GIVE is a browser-based, cloud-hosted platform designed to reduce dependence on desktop GIS and 
support scalable GIS data-management workflows. No desktop GIS installation is required for normal GIVE 
use.

The platform is  built  for  recoverable  and resilient  operation.  Transactions  are  logged,  edits  can be 
selectively  rolled back by an authorized administrator,  and system logs  provide additional  recovery 
support in the event of broader operational problems.

Workflow-Driven Efficiency

GIVE reduces the time between identifying and resolving data issues by connecting validation directly to  
mapping, editing, filtering, topology, synchronization, and resolution tools.

Its phased validation approach evaluates schema, topology, domain, and content conditions in a logical 
sequence. Content anomalies are further grouped into three classes that help users address root causes 
before downstream effects.

Figure 3. Detection and resolution. Conditions are evaluated in sequence and content anomalies are grouped into classes; PACT  
determines the order in which conditions are corrected.
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PACT Resolution Methodology

Validation identifies what is wrong. A second question follows immediately: what should be corrected 
first. GIVE answers it through the PACT resolution methodology — Priority, Anchoring, Collaboration, and 
Topology.

Priority directs users to upstream and authoritative data before dependent data,  so boundaries are 
resolved before road centerlines and road centerlines before address points. Anchoring reconciles lower-
order geography against validated higher-order geography, respecting administrative and geographic 
hierarchy. Collaboration treats conditions along shared jurisdictional edges as work to be coordinated 
rather than resolved unilaterally; because a cross-border condition appears in both agencies’ quality 
control counts, neither side is working blind. Topology establishes internal geometric integrity before 
dependent spatial relationships are relied upon.

PACT is applied within the platform rather than left to individual judgment: content validation rules carry a 
PACT classification identifying where each condition sits in the resolution order. That classification is finer-
grained  than  the  three  content  classes  and  serves  a  different  purpose.  The  classes  organize  what 
validation has  found;  the  PACT classification indicates  what  should  be  resolved  first.  Correcting  an 
authoritative source first can resolve or prevent multiple downstream findings, reducing repeated editing 
and revalidation.

Validation tells us what is wrong. PACT tells us what should be fixed first.

Guided workflows support:
• address assignment
• street-name parsing
• validation resolution
• road-centerline splitting
• boundary correction
• legacy synchronization
• attribute normalization
• cross-jurisdictional review

The Analysis page identifies road centerlines that cross polygon boundaries without proper segmentation, 
supports  user-managed auto-splitting of  those segments,  and highlights  mismatches between linear 
attributes and the corresponding polygon values.

In practitioner testing led by a GIS professional with four decades of experience and extensive use of 
mainstream NG9-1-1 validation platforms, GIVE workflows were observed to complete certain tasks 
substantially faster than traditional alternatives. Agencies and experienced practitioners have reported 
significant reductions in the time required to identify and resolve data issues.

These observations reflect workflow efficiency in specific conditions rather than a universal performance  
benchmark.
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Accessible GIS Data Maintenance

Many agencies lack dedicated GIS personnel and rely on 9-1-1 coordinators, contractors, addressing staff, 
or users with limited GIS experience.

GIVE does not replace GIS expertise, but it makes routine data maintenance accessible to a broader range 
of users. Guided workflows, visual interfaces, anomaly queues, editing wizards, and immediate feedback 
help users understand both the problem and the appropriate resolution path.

Agencies with limited GIS experience are typically productive after approximately five hours of training 
distributed over several sessions. Individual tools may require considerably less instruction. A3i street-
name parsing, for example, can typically be introduced in about ten minutes.

Users can work through data grids, data cards, maps, guided wizards, the Resolution Center, and the 
interactive MSAG alignment view, selecting the interface best suited to each task.

A3i Intelligent Street-Name Parsing

Street-name normalization is essential for aligning road centerlines, address points, Master Street Address 
Guide (MSAG) records, Automatic Location Identification (ALI) records, and related addressing data.

A3i is GIVE's machine-learning street-name parsing engine. It creates a master street-name list from road 
centerlines and address points, then parses each name into both legacy four-field and NG9-1-1 eight-field 
component structures at the same time. A single street-name field can be separated into directional 
prefixes, pre-types, separators, names, suffixes, post-directions, and other required components.

Figure 4. A3i parses each master street name into both structures in a single pass, and queues the results for review.
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Results are organized into successfully parsed names, suggested corrections, unrecognized patterns, and 
manually  overridden results.  Users  can review and modify  results  from filtered views,  with  manual 
interventions retained for transparency.

A3i does not retrain automatically from customer corrections. Model updates are performed by Gistic 
engineers when needed. Many agencies achieve initial parsing rates of approximately 95 to 98 percent  
and resolve remaining exceptions without additional model training, typically completing street-name 
normalization within a day.

In one regional dataset covering seven addressing authorities, A3i processed 5,081 unique street names in 
approximately 10.25 seconds, with a parsing rate above 99 percent following prior review and correction.

Parsing accuracy varies by region and naming conventions. This example demonstrates processing speed  
and workflow efficiency rather than a universal accuracy benchmark.

Operational Data Management

GAIN Domain Management

Consistent domain values are critical to NG9-1-1 data integrity. Community names, administrative areas,  
service identifiers, street components, parity values, road classifications, and other controlled attributes  
must remain standardized across layers.

GIVE's  Geometry,  Alias,  Inheritance and Names (GAIN) framework centralizes management of  these 
values. GAIN is preloaded with applicable NENA registry values and supports local, state, and national 
hierarchies. Its management console shows where each value is used, allowing authorized changes to 
propagate consistently across affected records. The system prevents invalid values during normal editing 
while permitting controlled exceptions through authorized administrative processes.

GAIN governs spatial and non-spatial values together. Geospatial entities include state, county, municipal, 
and other zonal boundaries with their geometry. Non-spatial values include place names and street name 
components such as pre-directionals, street names, street types, and post-directionals. A single place 
name can be tagged to more than one community type — city, county, MSAG, unincorporated, or postal  
— so the same value carries the correct meaning in each context in which it is used.
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Figure 5. A single controlled domain value and the fields where it is used.

Agencies can define sanctioned aliases alongside a standard value. Where Maricopa is the standard county 
name, Maricopa County can be approved as an alias, so records using either form resolve to the same 
entity without weakening the standard.

GAIN also defines containment. The City of Yuma is contained within Yuma County, which is contained 
within the State of Arizona, and those relationships are applied as values are used. Domain entities 
published at the state level are inherited by participating agencies as the shared reference, and each 
agency extends that reference with the values specific to its own jurisdiction. Local additions remain local, 
and the shared standard remains consistent across every participating agency.
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Figure 6. Domain inheritance. A state-published reference set is inherited by each participating agency, which extends it within its own  
jurisdiction.

Flexible Views and Filters

GIVE supports local, state, NENA, and legacy schema views while maintaining a single underlying dataset. 
Users can filter records by attribute, map extent, topology condition, validation rule, anomaly type or 
class, layer, schema view, and A3i parsing status. Quality control rules, map filters, and attribute filters can 
be combined to create focused working sets, allowing users to isolate relevant records without navigating 
the entire dataset.

Transaction Management and Recovery

GIVE  records  transaction  history,  including  the  user,  date  and  time,  field  changes,  and  geometry 
modifications.

A transaction can be restored provided later transactions have not created dependencies or further 
modified the same object. Administrators can preview the effect of a restore before committing it. System 
logs provide additional recovery support in the event of broader operational problems.

These controls support accountability and controlled recovery without implying that every transaction can 
always be reversed.

Continuous Quality Control
Traditional validation reports provide a snapshot that may already be outdated when reviewed. GIVE 
instead integrates quality control into the editing environment.
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Users  receive  immediate  interface  feedback  for  many  corrections,  often  before  the  transaction  is 
committed.  Relationships  requiring  broader  recalculation  are  refreshed  through  user-initiated 
incremental or full synchronization, which typically completes in seconds.

Validation  Compliance  Reporting  provides  both  detailed  findings  and  summary-level  data-health 
information.  Configurable  settings  allow  local  administrators  to  adjust  parameters  such  as  address 
density, border analysis buffer size, cul-de-sac parity tolerance, gap polygon size thresholds, maximum 
fishbone length, overshoot and undershoot limits,  short segment length, and acceptable switchback 
angle.

Figure 7. Layer-level data health across required NG9-1-1 layers.

The objective is not simply to report an issue, but to connect the user directly to the record, location, and 
tool needed to resolve it.

Dynamic Fishbone

Dynamic  Fishbone visualizes  the relationship between an address  point  and its  corresponding road 
centerline. Using address ranges, parity, street identity, zonal values, and dynamic segmentation, GIVE 
calculates where the address should fall along the road, and a dashed line connects the address point to  
that expected location.
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Figure 8. Healthy and anomalous address-to-road relationships.

The visualization reveals address points with no valid road match, points matching more than one road 
centerline due to overlapping ranges or zonal conflicts, parity conflicts, and street-name discrepancies. It 
serves as both a visualization and a validation tool.

Road centerlines are the authoritative source for these relationships, and related address points inherit  
the applicable attributes. This substantially reduces the editing required on address points themselves.

Dynamic Fishbone provides immediate visual feedback through front-end notifications and refreshes 
calculated road-address relationships through user-initiated incremental or full synchronization.

Advanced Web Topology

Gaps,  overlaps,  and  boundary  misalignments  can  undermine  NG9-1-1  data  quality.  GIVE  provides 
browser-based tools for detecting and correcting many of these conditions, reducing reliance on desktop 
GIS for routine topology work.

Available today:
• gap, overlap, and sliver detection
• topology validation
• automated repair of qualifying intra-layer gap and overlap conditions
• vertex-level feature editing

In development,  and not  presented as  current  production capabilities:  interlayer  automated repair, 
shared-boundary editing at the topology level, boundary alignment, and guided correction.

Legacy Synchronization

The transition to NG9-1-1 requires continued coordination with legacy MSAG and ALI records. GIVE's 
quality control rules identify discrepancies involving MSAG records and road centerlines, ALI records and 
road centerlines, ALI records and address points, street names and community values, and address ranges 
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and  parity.  Map  symbolization  shows  both  existing  discrepancies  and  healthy  address-to-road 
relationships.

An interactive alignment view overlays road centerline segments against the corresponding MSAG range, 
allowing users to point and balance ranges to road features. The system catalogs MSAG and ALI changes  
and generates change reports for the MSAG coordinator.

Legacy Sync recomputes the calculated relationship between address points and road centerlines. It  
supports  analysis,  validation,  recalculation,  visualization,  and  documentation.  It  does  not  suggest 
corrections and does not independently update external legacy systems.

Administrators  can  configure  imagery,  feature,  and  locator  services  within  Settings.  The  system  is  
preconfigured with OpenStreetMap and ArcGIS Imagery backdrops.

GIVE Location Services
NG9-1-1 data must be usable beyond the environment in which it is maintained. GIVE Location Services  
connects managed data to authorized GIS and public-safety systems.

GIVE  consumes  live  Esri  and  Open  Geospatial  Consortium  (OGC)  services  as  reference  layers,  and 
consumes  Critical  Response  Group  indoor  mapping  services  through  its  provider-agnostic  PlanView 
framework.

GIVE publishes:
• WFS, WMS, and WMTS
• OGC API Features and an OGC Geocoding API
• REST APIs and Esri-compatible feature services
• vector tiles and GeoJSON
• file geodatabases, and MSAG and ALI CSV downloads
• PDF validation, compliance, and MSAG change reports

Access is controlled through API key authentication. These capabilities reduce repetitive manual transfers 
and provide controlled access to current NG9-1-1 information.

Supporting GIS Integrators
Many agencies rely on outside GIS professionals or regional service providers. GIVE's Integrator Role  
allows an authorized provider to work across multiple client environments through a single secure login  
while maintaining separation between accounts.

Integrators can edit data, run validation, resolve anomalies, import and export data, publish, view reports, 
access transaction history, and restore transactions. They cannot configure validation rules. Integrators 
may invite and remove their own staff, but the agency system owner approves each invitation and assigns 
the role each person holds.

Each client remains a separate account, and activity is recorded through the same transaction and audit  
framework used for internal users. This model provides access to specialized expertise while preserving 
agency ownership and control.
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A Coordinated Path Forward
NG9-1-1  requires  continuous  maintenance  as  roads,  addresses,  boundaries,  legacy  systems,  and 
participating organizations change. GIVE brings together collaborative data management, lossless schema 
mapping,  intelligent  street-name  parsing,  workflow-driven  validation,  multi-modal  editing,  dynamic 
address-to-road  visualization,  browser-based  topology,  transaction  accountability,  legacy 
synchronization, and standards-based publication.

By reducing the time spent transferring, reconciling, and repeatedly reporting data problems, agencies can 
focus more directly on improving the data itself.

Conclusion
Reliable NG9-1-1 GIS data results from continuous maintenance, clear authority, practical collaboration,  
and tools that connect detection directly to correction.

GIVE  provides  a  unified  environment  in  which  local  agencies,  state  programs,  GIS  professionals,  
contractors,  and  public-safety  stakeholders  can  work  together  while  preserving  local  control  and 
operational flexibility. When every second matters, emergency response systems must be built on data 
that can be trusted.

We would welcome the opportunity to show you how GIVE works in practice. To arrange a demonstration 
or to discuss a no-cost trial for your agency, contact Gistic Research at info@gisticinc.com, or reach Brian 
Brady directly at brian.brady@gisticinc.com.
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