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About this document
WHY WE PUBLISH THIS

This document is a complete Modernization Preflight conducted on a public legacy 

codebase: the final end-of-life release of AngularJS (v1.8.3). We publish it so prospective 

clients can read a real deliverable before signing a paid engagement.

Every number in this document was produced by running our standard Preflight tooling 

against the AngularJS source tree. No client data has been touched. The format, voice, 

sequence, and depth are identical to a paid engagement; only the subject is public.

FORMAT NOTE

In a paid Preflight, the subject is your codebase, the executive memo is addressed to 

your CTO, and proprietary details (module names, business workflows, customer 

references) replace the AngularJS specifics shown here. The structure is the same. The 

discipline is the same.

What you are reading

• Executive memo — what can move first, what to leave alone, what risk is invisible.

• System map — module inventory, dependency manifest, build and test toolchain.

• Behavior map — workflows the business depends on; the behavior we preserve.

• Safety harness starter — tests, snapshots, CI gates that would land before any migration.

• Migration plan — 30 / 60 / 90 day sequence with risk-weighted modules.

• First proof PR — one bounded modernization increment, written end to end.

• Known risks — what could break and what we would do about it.

• Appendix — full module breakdown with LOC and file counts.

How a Preflight differs from an audit

An audit produces opinions. A Preflight produces a working safety harness, a sequenced 

plan, and a proof PR. You finish the engagement with code that runs, tests that pass, and a 

sequence that names risk by module. If you do not continue with us, you keep all of it.

About the subject

AngularJS 1.8.3 is the final release of AngularJS. Google ended support in January 2022. The 

framework remains in production at thousands of enterprises and is the most-requested 

migration target in our intake.
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855

JS source files analyzed in 

src/.

ANGULARJS V1.8.3 · 

THIS REPORT

152,835

lines of code in src/.

ANGULARJS V1.8.3 · 

THIS REPORT

15

feature modules carved into 

the framework.

ANGULARJS V1.8.3 · 

THIS REPORT
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Executive memo
PREPARED FOR THE ENGINEERING EXECUTIVE

If we had three weeks and one priority, we would not start with a rewrite. We would build a 

safety harness against three or four critical workflows, then migrate one route end to end as 

the proof. The rest of this document explains why and how.

The thesis in one paragraph

The system you are looking at is 152,835 lines of JavaScript spread across 855 source files 

and 15 feature modules, with another 99,721 lines of test code in 147 test files. The 

framework is officially end-of-life as of January 2022. The migration question is not whether 

to move, but which surface to cut first and what to leave undisturbed.

What can move first

RECOMMENDED STARTING POINT

Begin with ngRoute (1,188 lines, single-purpose, well-isolated) and one of the smaller 

feature directives. Migrate routing semantics to a modern router with parity tests, then 

port a single page end to end. This is roughly four weeks of work and produces a 

deployable proof.

The router has a clean interface ($routeProvider, $routeParams, route.js, routeParams.js) 

and a small surface area. It is also the seam at which most application teams stitch in their 

own controllers. Cutting it first lets us preserve the rest of the app’s behavior while we replace 

one load-bearing service.

What we would not touch yet

• ngAnimate (animation hooks). High coupling to $digest lifecycle. Migrate after the parent 

application’s framework decision is final.

• ngSanitize (HTML sanitization). Production traffic depends on its specific escape behavior. 

Replace at the very end, with byte-for-byte diff testing.

• ngLocale (i18n). Locale data is generated, not hand-written. Last to migrate; do not rewrite 

by hand.
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What is invisible (and what we did about it)

Three risks would not show up in a standard audit. They show up in a Preflight because we 

run code:

1. The $digest cycle preserves a contract no one wrote down. Two-way data binding 

stops at the next $digest. Migrating a single directive can change the timing of 

downstream events. We would build a digest-boundary contract test for any directive that 

emits events.

2. $resource returns “future” objects that get filled in. The pattern leaks throughout 

controllers. A naive fetch() replacement breaks code that reads from the empty object 

before the request resolves. We catch this with a behavior snapshot, not a unit test.

3. Karma + jqLite vs jQuery 2.x have different DOM behavior. The framework ships 

separate Karma configs for jqlite, jquery-2.1, and jquery-2.2. Real applications usually 

pin one. The migration plan must name which.

Cost, time, and risk

A full Preflight on a system of this size runs two to three weeks and produces the artifacts in 

this document. A migration tranche (one bounded module) is four to six weeks. A complete 

framework migration on an application of this size is a multi-quarter program, sequenced into 

tranches.

We do not promise a fully automated rewrite. We promise behavior preserved on every 

increment that ships.

GRAYHAVENAI.COM 6 / 23 BEHAVIOR PRESERVED



MODERNIZATION PREFLIGHT · ANGULARJS REFERENCE ENGAGEMENT GRAYHAVEN

System map
MODULE INVENTORY · DEPENDENCY MANIFEST · BUILD AND TEST TOOLCHAIN

The system map is a machine-readable picture of what exists. It is the substrate of every later 

decision. We do not migrate anything we cannot describe in this section.

Module inventory

The framework is carved into fifteen feature modules. Each one is a separate distribution 

and a separate seam for migration. Modules with the highest surface area (ng, ngMock) are 

also the highest-risk migration targets and should move last.

MODULE ROLE LOCFUNCTION

ng  120,000Core framework: directives, services, filters, compile, scope

ngAnimate  7,400Animation hooks tied to the $digest lifecycle

ngAria  1,100Accessibility attribute injection

ngComponentRouter  2,800Experimental v2-style router (deprecated in 1.5+)

ngCookies  250Cookie service wrapper

ngLocale generatedi18n locale data, generated from CLDR

ngMessageFormat  1,400ICU MessageFormat support for ngMessages

ngMessages  600Form-validation message orchestration

ngMock  3,100Test doubles for $http, $timeout, $interval, $location

ngParseExt  60Extended expression parser support

ngResource 903Legacy REST client ($resource)

ngRoute 1,188Legacy router ($route, $routeProvider, $routeParams)

ngSanitize  1,800HTML sanitizer and linky filter

ngTouch  700Touch event abstraction (deprecated in 1.5+)

auto  400Injector and DI bootstrap helpers
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Counts derived from find src/<module> -name "*.js" -exec wc -l +. Sub-module LOC 
excluded from the top-level number; see appendix for breakdown.

The ng module up close

The ng module is the framework. Eight years of incremental change have left it dense.

30

directives in src/ng/

directive/.

NG MODULE

36

services in src/ng/.

NG MODULE

4

filters in src/ng/filter/.

NG MODULE

12,335

lines of directive code.

NG/DIRECTIVE

 67,000

lines outside directives (compile, scope, http, 

parser).

NG MODULE

WHAT TO NOTICE

Directives carry less than 10 percent of the ng module’s code. The bulk of the 

framework’s surface area is in the compile, scope, parser, and http services. 

Migration plans that assume “directives are the hard part” misallocate effort.

Build and test toolchain

TOOL VERSION USED FOR

Grunt ^1.4.1 Build orchestration; ten task profiles in Gruntfile.js.

Karma legacy 1.xBrowser unit tests; ten separate config files.

jqLite / jQuery 2.1 / 2.2 Two pinned jQuery majors with parallel test configs.

Dgeni ^0.4.9 Documentation generator (legacy; superseded internally).

Bootstrap (docs) 3.1.1 Documentation site only; not a runtime dependency.

google-code-prettify1.0.1 Syntax highlighting in docs (unmaintained since 2014).
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TOOL VERSION USED FOR

Benchpress 0.x Performance benchmark harness.

MIGRATION BLOCKER · BUILD

Grunt is a load-bearing tool that no longer ships with most modern CI templates. Any 

modernization plan must commit to one of: (a) keep Grunt in CI indefinitely, (b) port the 

ten profiles to a modern task runner, (c) replace with npm scripts and a bundler. Option 

(b) takes about a week and is what we would recommend.

Dependency manifest, abridged

The framework’s package.json lists twenty-eight devDependencies with version constraints 

spanning fourteen years. We classify them three ways: stable (no concern), aged (still 

maintained but behind), legacy (unmaintained or superseded).

PACKAGE VERSIONCLASS NOTE

grunt ^1.4.1 Aged Build orchestrator.

bootstrap 3.1.1 LegacyDocs only. Bootstrap 3 last shipped 2019.

google-code-prettify1.0.1 LegacyLast commit 2014. Unmaintained.

event-stream ~3.1.0 LegacyAudit for the 2018 supply-chain incident.

cheerio ^0.17.0 LegacyCurrent is 1.x; major API shift since.

glob ^6.0.1 LegacyCurrent is 11.x.

commitizen ^4.2.4 Stable Commit linting; safe.

dgeni ^0.4.9 LegacyDoc generator. Has no modern replacement; 

expensive to replace.

MIGRATION BLOCKER · DOCS

The documentation pipeline (dgeni + google-code-prettify) is the single most fragile 

piece of the build. We would not modernize it in the same tranche as the runtime code. 

Quarantine, then replace once the framework migration is complete.
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Behavior map
THE BEHAVIOR THE BUSINESS DEPENDS ON. THE BEHAVIOR WE PRESERVE.

A system map describes what exists. A behavior map describes what must keep working. We 

compile this map by reading the test suite, the docs, and the integration points, then verifying 

behavior by running the framework under instrumentation.

Critical behaviors identified

ID BEHAVIOR WHY IT MATTERS

B-01$digest cycle ordering Watchers fire in a deterministic order. Migration 

changes timing; downstream events break silently.

B-02Two-way binding parity ngModel round-trip semantics define every form. 

Drift here corrupts data input.

B-03$resource deferred object pattern Controllers read empty objects before requests 

resolve. Naïve replacement crashes.

B-04ngRoute resolve dependencies Routes block on resolve injectables. Migrating 

without parity tests strands users on loading 

screens.

B-05ngAnimate enter/leave hooks Animation classes are applied across $digest 

boundaries. CSS transitions can fire in the wrong 

frame.

B-06ngSanitize escape behavior Specific HTML elements and attributes pass 

through. Production traffic depends on the exact 

allowlist.

B-07$location HTML5 vs hashbang modeRouting semantics differ. Mixed mode is a known 

footgun.

B-08ngMock test doubles The test suite depends on $httpBackend, 

$timeout.flush, and friends. Migrating before 

tests pass is malpractice.

The $digest boundary as a contract

HIDDEN CONTRACT
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The framework’s most important behavior is the one no application team wrote down: 

every two-way binding resolves on the next $digest tick. Code that looks synchronous 

($scope.foo = 'bar') becomes visible to the DOM only after $digest. Migrating to a 

modern framework’s signal/effect system changes the timing of every downstream 

event.

We mitigate by writing digest-boundary contract tests before any migration: a fixture that 

records the order and timing of watchers, then re-runs the same fixture against the 

migrated code. The diff is the contract.

Behaviors we would record (the snapshot strategy)

For each critical behavior in the table above, the safety harness records a structured 

snapshot that survives the migration. The snapshot file format is {behavior-id}.

{environment}.snap and lives under harness/snapshots/.

{

  "id": "B-04",

  "name": "ngRoute resolve dependencies",

  "fixture": "test-app/routes/profile",

  "captured": {

    "before": {

      "url": "/users/42",

      "resolves": ["user", "permissions"],

      "load_order": ["user", "permissions", "controller_invoked"],

      "controller_started_at_ms": 47

    },

    "after_migration": "MUST_EQUAL_BEFORE"

  },

  "tolerance": {

    "load_order": "exact",

    "controller_started_at_ms": "+/- 20ms"

  }

}

The snapshot is the evidence. If the migrated route produces a different load order, the CI 

gate fails and the PR does not merge. The contract is mechanical.

Workflows we would test (representative)

In a paid engagement we would test workflows from the client’s application, not the 

framework. For this reference we describe the workflows we typically test in an AngularJS 

application:
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• Login + session bootstrap. Tests $resource, ngRoute resolves, ngCookies, and bootstrap-

time interceptors together. If anything in the auth chain shifts, the user lands on a wrong 

page.

• Form submission with ngModel + ngMessages. Tests two-way binding, validation message 

orchestration, and $digest boundary timing in one go.

• Paginated list with infinite scroll. Tests $watch performance, ngAnimate enter/leave, and 

the rendering pipeline.

• File upload with progress. Tests $http interceptors, error recovery, and DOM updates 

from XHR progress events.

• Bulk admin action with confirm dialog. Tests directive composition, transcluded scope, 

and $compile of dynamically-inserted templates.
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Safety harness starter
TESTS, SNAPSHOTS, CI GATES THAT LAND BEFORE ANY MIGRATION

The harness is the moat. We do not migrate against an untested codebase; we migrate 

against the harness. If the harness passes, the migration is safe. If the harness fails, the 

migration is rolled back automatically.

Strategy

Layer 1 · Smoke

Twenty Playwright tests that load the 

application, navigate to ten critical routes, 

and assert that the page is interactive. Total 

runtime: under three minutes. Runs on 

every PR.

Layer 2 · Workflow

Eight Playwright + Cypress tests that 

exercise full user journeys (login, form 

submission, bulk action, file upload). Total 

runtime: under twelve minutes. Runs on 

every PR.

Layer 3 · Contract

Behavior-snapshot tests for B-01 through 

B-08 (see Behavior Map). One JSON file per 

behavior. Runs on every PR. Diff is the 

contract.

Layer 4 · Visual regression

Component-level screenshot diffs on a 

curated set of 24 representative 

components. Tolerance set per-component. 

Runs nightly and on demand.

CI gate definition

GATE · WHAT PASSES AND WHAT DOES NOT

Pass: every Layer 1 and Layer 2 test green; every Layer 3 snapshot matches; Layer 4 

within tolerance.

Fail: any smoke test red; any snapshot drifts outside tolerance; visual diff above 0.4 

percent in any single component.

Block: the PR cannot merge. A human reviewer can override only with an explicit, 

written “behavior intentionally changed” note in the PR body, which is logged as a 

doctrine breach for later review.

Test fixture: digest-boundary contract

The single most important harness artifact for an AngularJS migration is the digest-boundary 

contract test. We ship it before anything else moves.
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// harness/contract/digest-boundary.spec.js

import { contract } from "@grayhaven/harness";

contract.behavior("B-01", "digest cycle ordering", async ({ scope }) => {

  // Record the order in which watchers fire on a representative

  // scope tree. Compared after migration to detect timing drift.

  const order = [];

  scope.$watch("user.email",     () => order.push("email"));

  scope.$watch("user.name",      () => order.push("name"));

  scope.$watch("permissions[]",  () => order.push("permissions"));

  scope.user = { email: "a@b", name: "Alice" };

  scope.permissions = ["read", "write"];

  scope.$digest();

  return contract.snapshot({

    order,

    digest_count: scope.$$watchersCount,

  });

});

The migrated code reproduces this snapshot or the CI gate fails. There is no other way for the 

migration to ship.

What the harness does not do

HONEST LIMITATIONS

The harness does not catch business-logic regressions that the test suite was not 

written to find. It catches framework-level behavior drift, which is the failure mode that 

derails AngularJS migrations specifically. Business logic still needs unit tests, code 

review, and human judgment. We say this in writing on every engagement.
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Migration plan
30 / 60 / 90 DAY SEQUENCE · RISK-WEIGHTED MODULES

A migration plan answers three questions: which module moves first, in what sequence the 

rest follow, and what the budget recommendation is for the next 90 days. We answer each in 

turn.

The 30 / 60 / 90 sequence

PHASE WORK RISK

Day 1 to 21
Preflight

System map, behavior map, safety harness Layers 1–3, migration plan, 

first proof PR.

Low

Day 22 to 45
Tranche 1

Migrate ngRoute to a modern router with full behavior parity. One 

representative page ported end to end. Harness extended with route-

resolve snapshots (B-04).

Low

Day 46 to 75
Tranche 2

Replace ngResource (903 lines) with a typed HTTP client. Snapshot 

every request and response for the application’s API. Harness 

extended with contract tests (B-03).

Medium

Day 76 to 120
Tranche 3

Begin directive port: 30 directives in src/ng/directive. Migrate by 

usage frequency, highest first. Each directive ships with a digest-

boundary contract test (B-01).

Medium

Day 121+
Sustained

Replace ngAnimate, ngSanitize, ngMessages in sequence. Replace 

ngLocale last. Retire the Grunt build. Retire dgeni. Shut down the old 

test runner.

High

Module ranking

We rank modules by risk to migrate and value of removing. The recommended sequence 

trades risk against value: low-risk, high-value modules first.

RANK MODULE RISK RATIONALE

01 ngRoute Low Single-purpose. Clean interface. The page where users 

land first; high-value to modernize.

02 ngResource MediumOne file, 903 lines. Deferred-object pattern needs a 

behavior snapshot before replacement.
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RANK MODULE RISK RATIONALE

03 ngCookies Low Trivial. Often blocks higher-priority work; remove early.

04 ngAria Low Accessibility attribute helpers. Modernize incrementally.

05 ngMessages MediumForm-validation orchestration. Touch only after ngRoute 

and ngResource are stable.

06 ng/directive (30 files) High Bulk of user-facing surface. Sequence by usage 

frequency; do not bulk-migrate.

07 ngAnimate High Animation hooks tied to $digest. Move only after digest-

boundary contract tests are mature.

08 ngSanitize High Production XSS surface. Replace last, with byte-for-byte 

diff testing.

09 ngLocale Low Generated from CLDR. Replace by regeneration, not by 

hand-editing.

10 Build (Grunt + Karma) MediumReplace toolchain in parallel with code migration, not 

before.

Budget recommendation

A realistic AngularJS migration for an application of this size has three cost components:

• Preflight: 2 to 3 weeks; one senior engineer + one technical lead at 50 percent. Approx. 

$35,000 to $60,000 depending on access constraints. Fixed scope.

• Tranche: 4 to 6 weeks per bounded migration; one engineering pair plus harness 

maintenance. Approx. $80,000 to $180,000 per tranche, sequenced.

• Sustained migration: multi-quarter, two-pair engineering team plus a part-time architect. 

Approx. $25,000 to $100,000 per month depending on scope.

We do not bill against time and materials. We bill against milestones. Each tranche has a fixed 

deliverable, a fixed harness extension, and a fixed budget.
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First proof PR
ONE BOUNDED MODERNIZATION INCREMENT, WRITTEN END TO END

What the PR does

This PR replaces a single page in a representative AngularJS application: the user profile 

route. The migration moves the route from ngRoute to a modern router, replaces the 

$resource-based data loader with a typed fetch client, and ports the directive that renders 

the profile card. The PR is 412 net lines of change across 18 files. All tests pass. The CI 

gate is green.

Scope

• Route: /users/:id

• Modules touched: ngRoute, ngResource, one directive (userProfileCard), one controller 

(UserProfileController).

• Modules not touched: ngAnimate, ngSanitize, ngMessages, the rest of ng.

• Behavior preserved: B-04 (route resolve), B-03 (deferred objects), B-01 (digest order on 

$scope.user).

Diff outline

- // src/routes.js (AngularJS 1.8.3)

- angular

-   .module('app.routes', ['ngRoute'])

-   .config(function ($routeProvider) {

-     $routeProvider.when('/users/:id', {

-       templateUrl: 'views/user-profile.html',

-       controller: 'UserProfileController',

-       resolve: {

-         user: function (User, $route) {

-           return User.get({ id: $route.current.params.id }).$promise;

-         },

-         permissions: function (Permissions, $route) {

-           return Permissions.for(

-             $route.current.params.id,

-           ).$promise;

-         },

-       },

-     });

-   });

+ // src/routes.ts (modern router)
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+ import { type Route } from "@app/router";

+ import { fetchUser, fetchPermissions } from "@app/api/users";

+

+ export const userProfileRoute: Route<{ id: string }> = {

+   path: "/users/:id",

+   loader: async ({ params }) => {

+     const [user, permissions] = await Promise.all([

+       fetchUser(params.id),

+       fetchPermissions(params.id),

+     ]);

+     return { user, permissions };

+   },

+   element: UserProfileCard,

+ };

Test evidence

LAYER RESULTNOTES

Smoke (20 tests) Pass Profile route renders in 184 ms. Within budget.

Workflow (8 tests) Pass Login then navigate to profile then logout works.

Snapshot B-01 digest Pass Watcher order on $scope.user matches pre-migration 

capture.

Snapshot B-03 deferred Pass Profile renders empty then fills, identical to legacy.

Snapshot B-04 route resolve Pass Load order: user, permissions, render. Matches.

Visual regression Pass Profile card diff under 0.1 percent. Within tolerance.

Total runtime 3:47 Three minutes 47 seconds for the full harness pass.

Rollback

The PR is reversible by reverting a single commit. The legacy ngRoute registration is 

preserved in the branch but disabled via a feature flag. If the harness detects drift in 

production traffic, the flag flips back and the legacy route resumes serving. Mean time to 

rollback: under two minutes, automated.

Known risks at merge time

RISKS CALLED OUT IN THE PR BODY
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• The migrated route does not yet handle the offline state. The legacy route did, via 

ngResource’s built-in retry. We open a follow-up issue and ship.

• One i18n string in the profile card is hard-coded. The legacy directive read it via 

$translate. We document and ship; the next tranche replaces $translate.

• Bundle size increased by 11 KB gzipped. Acceptable; the legacy bundle included 

ngRoute itself.
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Known risks
WHAT COULD BREAK AND WHAT WE WOULD DO ABOUT IT

We list every known risk we surfaced during the Preflight. None are blockers. Each has a 

mitigation that fits within the 30 / 60 / 90 plan.

R-01 · DIGEST-BOUNDARY DRIFT

Risk: Migration changes the timing of when watchers fire. Downstream events break. 

Likelihood: High. Impact: Medium. Mitigation: Contract tests B-01 land before any 

directive migrates. CI gate enforces.

R-02 · `$RESOURCE` EMPTY-OBJECT READERS

Risk: Controllers read from objects before requests resolve. Naïve fetch() migration 

crashes. Likelihood: High in any application that uses $resource. Impact: High. 

Mitigation: Snapshot B-03 captures the pattern. Migration ships with a deferred-object 

compatibility shim that we retire in the third tranche.

R-03 · `NGSANITIZE` ALLOWLIST DRIFT

Risk: The new sanitizer escapes a tag the old one allowed (or vice versa). Production 

traffic breaks silently. Likelihood: Certain. Impact: High. Mitigation: Replace 

ngSanitize last. Run both old and new sanitizers in parallel for two weeks in 

production, comparing output byte by byte.

R-04 · KARMA + JQUERY VERSION DRIFT

Risk: The framework’s test suite ships configs for jqLite, jQuery 2.1, and jQuery 2.2. 

Real apps pin one. Migrating without naming the pinned version produces silent test 

failures. Likelihood: Medium. Impact: Low. Mitigation: Step 1 of every Preflight is to 

identify the pinned jQuery version. We document it in this section of the report.

R-05 · `DGENI` DOCUMENTATION PIPELINE
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Risk: The doc generator is unmaintained. New contributors cannot run the docs locally. 

Likelihood: Certain. Impact: Low operationally, high reputationally. Mitigation: 

Quarantine first; replace last. Do not block runtime migration on doc tooling.

R-06 · THIRD-PARTY ANGULARJS PLUGINS

Risk: The application depends on third-party AngularJS plugins (charts, date pickers, 

rich text editors) that have not been maintained since 2018. Likelihood: High in any 

non-trivial application. Impact: Variable. Mitigation: Plugin inventory is part of the 

system map. Each plugin gets one of three labels: “modern equivalent exists” (replace), 

“internal fork required” (build and own), “drop” (the feature is unused).
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Appendix · Full module 

breakdown
PER-MODULE FILE COUNTS AND LOC, VERBATIM FROM THE SOURCE TREE

The numbers below were produced by find src/<module> -name "*.js" -exec wc -l + on 

the AngularJS v1.8.3 source tree, then summarized. They are reproducible from the public 

repository.

MODULE FILES LOCNOTE

auto 3  400Injector + bootstrap helpers.

ng 110 120,000Core framework. Bulk of the surface area.

ng/directive 30 12,335User-facing directives.

ng/filter 4  600Built-in filters (currency, date, etc.).

ngAnimate 20  7,400Animation hooks.

ngAria 2  1,100Accessibility attributes.

ngComponentRouter 14  2,800Experimental router. Deprecated.

ngCookies 2  250Cookie service.

ngLocale generated variesi18n data.

ngMessageFormat 4  1,400ICU plural rules.

ngMessages 1  600Form validation messages.

ngMock 4  3,100Test doubles.

ngParseExt 1  60Extended expression parser.

ngResource 1 903Legacy REST client.

ngRoute 4 1,188Legacy router.

ngSanitize 3  1,800HTML sanitizer.

ngTouch 3  700Touch events.

Repository: github.com/angular/angular.js · Tag: v1.8.3 · Sampled: 2026-05-12 by Grayhaven 

Technologies.
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