In the same context, the data private cloud team wants us to design a complete full end to end logging workflow. I mean like below, we need to design a complete workflow. So that we can give this workflow to the production team that they can use it for troubleshooting purpose. Also app team wants to develop a self help for the analytics users. That means we wanted to read the error log and give the meaningful log to the user so that they can try to solve the problem themslef instead of raising a request and engaging the engineering or support team. 

For example here is the workflow:

1. User request for data ingestion  Calls Analytics workbench UI  It calls Workbench service
a. These logs are stored on Splunk
2. AWB Service prepares JSON file and calls the Sparkflow service (Inhouse ETL Framework)
a. These logs are stored on VM machine where the AWB service is running on
3. Sparkflow invokes the  Kyubee  it submits the ingestion job to DPC namespace cluster
4. Here the outcome echos to the runtime console and our AWB service can read it. Like 1 for success and 0 for failure. 1. Indicates the ingestion job is completed. 0. Indicates that the ingestion job is failed. Along with this currently the AWB serice will check if the target table exists and the data exists In the table and then it displays the job status as successed. However, a detailed full log will be stored on the NameSpace attached S3 bucket. 

Now, what we are proposing is that just expose the log file that is stored on S3 bucket to us, so that we can acces it from our AWB service and then give the actual error message to the analyst so that they can fix thr problem before coming to the engineering team.

Now, as a senior architect, I need you to design a detailed architecture workflow for current state and target state for this scenario.




Current State vs. Target State


This is an excellent opportunity to improve the platform. However, I would not recommend exposing raw S3 log files directly to the AWB application. As a Principal Architect, I would challenge that design because it tightly couples AWB with the DPC logging implementation and creates security and maintenance concerns.
Instead, I recommend a centralized logging and error interpretation workflow.

Current State Workflow
User
 │
 ▼
Analytics Workbench UI
 │
 ▼
AWB Service
 │
 │ 1. Creates Ingestion Request
 ▼
SparkFlow (ETL Framework)
 │
 │ 2. Submit Job
 ▼
Apache Kyuubi
 │
 ▼
Spark Cluster (DPC Namespace)
 │
 ├── Read Source
 ├── Transform
 ├── Write S3
 └── Register Hive Table
 │
 ▼
Runtime Status
 │
 ▼
AWB Service
 │
 ├── Success (1)
 └── Failure (0)
 │
 ▼
AWB verifies
 • Table exists
 • Data exists
 │
 ▼
Job Status
Current Logging Locations
	Component
	Log Location

	AWB UI
	Splunk

	AWB Service
	VM Logs

	SparkFlow
	VM Logs

	Spark Driver/Executor
	Namespace Runtime Logs

	Spark Detailed Logs
	Namespace S3 Bucket

	Kyuubi
	Namespace Logs



Current Problems
· Logs are distributed across multiple systems.
· AWB receives only a binary success/failure.
· Analysts cannot identify the root cause.
· Support teams spend time retrieving logs manually.
· No self-service troubleshooting.

Recommended Target Architecture
Instead of exposing raw log files, introduce a Log Aggregation & Error Interpretation Layer.
User
 │
 ▼
Analytics Workbench
 │
 ▼
AWB Service
 │
 ▼
SparkFlow
 │
 ▼
Kyuubi
 │
 ▼
Spark Job
 │
 ▼
DPC Namespace
 │
──────────────────────────────────────────────
            Logging Pipeline
──────────────────────────────────────────────

Spark Driver Logs
Executor Logs
Kyuubi Logs
Namespace Events
Application Logs

          │
          ▼

Central Log Repository
(S3 / Splunk / Elasticsearch)

          │
          ▼

Log Parser

          │
          ▼

Error Classification Engine

          │
          ▼

Standard Error Response API

          │
          ▼

AWB Service

          │
          ▼

User Friendly Error Message

Why not expose raw logs?
Imagine Spark throws:
java.lang.NullPointerException
at org.apache.spark.sql...
An analyst cannot act on that.
Instead, the Error Classification Layer converts it into:
	Technical Error
	User-Friendly Message

	TableNotFoundException
	Source table does not exist. Verify the table name.

	AccessDeniedException
	You do not have permission to access the source dataset.

	S3 Access Denied
	Target TeamSpace bucket permissions are missing.

	JDBC Connection Timeout
	Unable to connect to the source database. Verify connectivity.

	Hive Metastore Exception
	Hive metadata service is unavailable. Contact Platform Support.


This is far more valuable than exposing raw stack traces.

Recommended End-to-End Logging Workflow
Step 1
User submits ingestion.
User

↓

AWB UI
Logs:
· User ID
· TeamSpace
· Request ID
· Dataset
· Timestamp
Stored in:
Splunk

Step 2
AWB Service
Logs:
· JSON payload
· Validation
· SparkFlow request
· Correlation ID
Stored in:
AWB Logs

Step 3
SparkFlow
Logs:
· Job creation
· Spark parameters
· Namespace
· TeamSpace
· Kyuubi Session ID
Stored in:
SparkFlow Logs

Step 4
Kyuubi
Logs:
· Session creation
· Authentication
· Spark submission
· Job ID
Stored in:
Namespace Logs

Step 5
Spark
Logs:
· Source read
· Record count
· Transformation
· S3 write
· Hive registration
Stored in:
· Driver Log
· Executor Log
· Event Log

Step 6
Spark Event Logs
Store in
Namespace S3 Bucket

/logs/

job-id/

driver.log

executor.log

eventlog

Step 7
Log Processing
New component
Log Collector

↓

Log Parser

↓

Error Classifier

↓

Knowledge Base

↓

Error API

Step 8
AWB calls
Get Job Status

↓

Get Error Details

↓

Display User Message
Example
Instead of
Job Failed
Display
Data ingestion failed.

Reason

Unable to access Oracle source.

Suggestion

Verify Oracle credentials or network connectivity.

Reference

ING-1024

Recommended Error Classification
	Category
	Example

	Authentication
	Invalid credentials

	Authorization
	Access denied

	Connectivity
	Timeout

	Source
	Table missing

	Target
	Bucket missing

	Storage
	S3 unavailable

	Hive
	Database missing

	Spark
	Executor failure

	Resource
	Out of Memory

	Configuration
	Invalid JSON



Architecture Enhancement
Instead of
AWB

↓

Read Log File

↓

S3
I recommend
AWB

↓

Logging API

↓

Log Service

↓

S3 Logs
Advantages:
· No direct S3 dependency
· Access control
· Stable interface
· Future-proof if storage changes
· Easier governance

Self-Help Workflow
User

↓

Job Failed

↓

AWB

↓

Logging Service

↓

Error Classifier

↓

Knowledge Base

↓

Recommendation Engine

↓

Display

Root Cause

Possible Fix

Documentation

Support Ticket (if required)
Example shown to the user:
Job Status: Failed
Root Cause: Target S3 bucket is not accessible.
Recommended Action: Verify that your TeamSpace has write permission to the target bucket.
Reference Code: ING-2045
Need more help? Contact Platform Support and provide Job ID JOB-123456.

Principal Architect Recommendation
I would propose three distinct layers:
1. Log Collection Layer – Collect logs from AWB, SparkFlow, Kyuubi, Spark, Hive, and the DPC namespace.
2. Log Intelligence Layer – Parse logs, correlate them using a common Correlation ID/Job ID, classify errors into standard categories, and map them to user-friendly explanations.
3. Self-Service Layer – Expose a secure Logging API that AWB can call to retrieve the job status, root cause, recommended remediation, and documentation links.
This design avoids coupling AWB to raw S3 log files, provides a much better user experience, reduces support effort, and gives the production support team a consistent end-to-end troubleshooting workflow. It is also significantly more maintainable and extensible than directly exposing log files stored in object storage.




Gemini

Here is the production-grade architectural specification for your end-to-end logging and self-service diagnostic workflow.
Simply handing raw S3 logs to end users exposes security risks and causes noise. Instead, this target design introduces an Error Parser & Catalog Module (Log Intelligence) within AWB. It fetches the S3 log via S3 Pre-signed URLs or S3 API, strips stack traces, matches error codes against a lookup table, and presents actionable, human-readable guidance to the analytics user.
Current State Architecture
In the current setup, logging is fragmented across Splunk, local VM disks, and isolated S3 buckets, returning only a binary $0/1$ outcome to the UI.
+------------------+         +------------------+         +--------------------+         +-------------------+
|  Analytics UI    |  (1)    |   AWB Service    |  (2)    | Sparkflow Service  |  (3)    | Kyubee / Cluster  |
| (User Ingestion) |-------> |  (VM / Backend)  |-------> | (In-house ETL)     |-------> | (DPC Namespace)   |
+------------------+         +------------------+         +--------------------+         +-------------------+
         |                            |                                                        |
         | Logs                       | Logs                                                   | Detailed Logs
         v                            v                                                        v
   +-----------+              +---------------+                                        +-------------------+
   |  Splunk   |              | Local VM Disk |                                        | S3 Bucket (DPC)   |
   +-----------+              +---------------+                                        +-------------------+
                                      |
                                      +--- Echoes 0 (Fail) / 1 (Pass) back to UI
Current Bottlenecks
1. Opaque Failures: A return code of 0 gives analytics users zero actionable detail, forcing L1/L2 engineering tickets.
2. Log Fragmentation: Debugging requires support teams to manually correlate Splunk UI traces, local VM logs, and S3 Spark logs.
3. Overhead on Support: Simple issues like schema mismatches, duplicate keys, or missing source paths escalate unnecessarily.
Target State Architecture
The target architecture establishes a centralized correlation ID (correlation_id / job_id) generated at UI invocation. When a job fails (return_code = 0), AWB automatically queries the namespace S3 bucket via an Error Diagnostics Engine, parses the driver logs, and translates technical stack traces into user-friendly self-service resolution steps.
                                  ====================================================
                                  TARGET STATE LOGGING & DIAGNOSTICS ARCHITECTURE
                                  ====================================================

 [ Analytics User ]
        |
        | 1. Submit Request
        v
 +----------------------------------------------------------------------------------------------------+
 | Analytics Workbench (AWB) Layer                                                                    |
 |                                                                                                    |
 |  +-----------------------+              +------------------------+              +----------------+ |
 |  |  AWB UI / Frontend    | ------------>|  AWB Backend Service   | ------------>| Error Parsing  | |
 |  | (Self-Help Diagnostic)| <------------|  (VM Environment)      | <------------| & Mapping Engine| |
 |  +-----------------------+  6. Action   +------------------------+  5. Parsed   +----------------+ |
 +--------------------------------------------------|-------------------- Message          ^          |
                                                    | 2. JSON + Payload                    |          |
                                                    v                                      | 4. Fetch |
                                           +-----------------+                             |    Raw   |
                                           | Sparkflow Service|                             |    Log   |
                                           +-----------------+                             |          |
                                                    | 3. Submit Ingestion                  |          |
                                                    v                                      |          |
                                           +-----------------+                             |          |
                                           |     Kyubee      |                             |          |
                                           +-----------------+                             |          |
                                                    |                                      |          |
                                                    v                                      |          |
                                           +-----------------+                             |          |
                                           | DPC Namespace   |                             |          |
                                           | Spark Cluster   |                             |          |
                                           +-----------------+                             |          |
                                                    |                                      |          |
                                                    | Stream Execution Logs                |          |
                                                    v                                      |          |
                                           +-----------------------------------------------+--------+ |
                                           | S3 Bucket (Namespace-attached Storage)                 | |
                                           | path: /logs/{job_id}/spark_exec.log                    | |
                                           +--------------------------------------------------------+ |
                                                                                                      |
 =====================================================================================================
Technical Workflow Details
1.1. Request Ingestion & Trace Context Creation:Analytics UI -.
AWB Service">
· User triggers ingestion via AWB UI.
· AWB Service creates a universal trace ID (X-Correlation-ID: job_20260726_9821) and writes initial API payload logs to Splunk for auditability.
· Internal service execution logs are written to the local VM log sink.
2.2. Job Submission & Propagation:AWB -.
Sparkflow -> Kyubee -> DPC">
· AWB Service passes the structured payload along with job_id to Sparkflow Service.
· Sparkflow invokes Kyubee, which provisions and runs the execution job inside the targeted DPC Namespace Cluster.
· Kyubee redirects all stdout/stderr execution streams directly to the namespace-attached S3 bucket path: s3://dpc-logs-bucket/{namespace}/{job_id}/runtime.log.
3.3. Execution Handshake & Failure Interception:DPC Cluster -.
AWB Service">
· DPC returns execution outcome $1$ (Success) or $0$ (Failure) back to AWB Service.
· If Success (1): AWB verifies target table/data presence and displays success status.
· If Failure (0): Instead of halting, AWB immediately triggers the Self-Help Diagnostic Pipeline.
4.4. Self-Help Error Parsing & Mapping:AWB Diagnostic Engine <-.
S3 Log Storage">
· AWB Backend uses IAM S3 Read Permissions or temporary STS credentials to fetch runtime.log from the namespace S3 path.
· Log Parsing: The engine scans for regex error signatures (e.g., AnalysisException, NullPointerException, SchemaMismatchException, OutOfMemoryError).
· Error Code Catalog: Maps raw Spark/Java exceptions to business-friendly recommendations.
User-Facing Error Mapping Table
Below is the design spec for the Log Translation Matrix used by the AWB Diagnostic Engine:
	Raw Spark / Engine Exception
	Root Cause
	User-Facing Self-Help Message
	Suggested User Action

	AnalysisException: Column 'X' does not exist
	Schema Drift / Missing Attribute
	"The column 'X' was not found in the target table."
	Check source data schema or update target schema definition in AWB settings.

	FileNotFoundException / NOSUCH_KEY
	Source File Path Invalid
	"Source path or bucket location could not be located."
	Verify file path in ingestion settings and ensure files are uploaded before running.

	PermissionDeniedException: 403 Forbidden
	IAM Role / Access Control
	"Access denied while reading source directory."
	Request read permissions for the target source bucket from IAM Admin.

	DuplicatedHeaderException / PrimaryKeyViolation
	Primary Key Constraint
	"Duplicate records detected on key columns."
	Deduplicate source records or change ingestion mode from append to upsert.

	OutOfMemoryError: Java heap space
	Large Data Volume / Spill
	"Ingestion job exceeded allocated memory threshold."
	Reduce batch size or split input file into smaller chunks before retrying.


Self-Help Interactive Diagnostic UI (Target State)
When an analytics user experiences a failed run, the AWB UI renders the diagnostic widget below to give them immediate, actionable next steps.

