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Focused on scalability, performance, maintainability, and security for large?scale data

warehousing on Apache Hive.

1. Architectural Overview

Layer Responsibility Key Technologies / Features
Storage Persists raw and processed data HDFS, S3, ADLS, ORC/Parquet files
Central catalog of tables, Hive Metastore (RDBMS backend), AWS
Metastore . ,
partitions, schemas Glue, HiveServer2
_ Parses, optimizes, and runs Tez, Spark, MR, LLAP (Live Long?
Execution . :
queries Running Process)
Security / . "
Access control, lineage, auditing Ranger, Sentry, Apache Atlas, Kerberos
Governance
Management / - Ambari, Cloudera Manager, Grafana,
. Cluster health, query profiling
Monitoring Prometheus

2. Data Modeling Best Practices

2.1. Table Types

Type When to Use Storage Format
Data owned outside Hive (e.qg.,
External ORC/Pargquet
raw logs)

Hive owns lifecycle (e.g.,
Managed ORC (default)
curated datasets)

Transactional Frequent ORC with
(ACID) INSERT/UPDATE/DELETE  transactional =true

2.2. Partitioning Strategies

Partitioning
Partition on ingestion
date / region
Partition on high?
cardinality columns

(date, country)

Bucketed tables for
fast row?level ops
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e Time?based — year/ nont h/ day hierarchy for log data.
e Low?cardinality — e.g., r egi on, pr oduct _cat egory.
e Hybrid — combine time + business key when query patterns demand both.

Guidelines

1. Keep number of partitions per table ??10?000 (avoid small files).

2. Use dynamic partitioning (hi ve. exec. dynani c. partiti on. node=nonstri ct) for
ETL pipelines.

3. Align partition columns with common filter predicates.

2.3. Bucketing

e Useful for join optimization and sampling.
e Choose bucket count as a multiple of the number of reducers (e.g., 64, 128).
e Keep bucket column(s) deterministic and low?cardinality.

2.4. File Formats & Compression

Format Pros Cons Typical Use

Columnar, predicate push?down, built? .
o Slightly larger write Default for most
ORC in indexes, ZLIB/SNAPPY/LZ4

. latency analytical workloads
compression
No built?in ACID Multi?engine
Parquet Interoperable (Spark, Presto, Athena) .
support environments
. No columnar Streaming ingestion,
Avro Schema evolution, row?based _ _ )
compression intermediate stages

No compression, no  Raw landing zones
Text/CSV Human readable
schema enforcement only

3. Query Performance Optimizations

3.1. Execution Engine Choice

Engine Strength When to Prefer
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Low latency, DAG execution, better Traditional Hive workloads, moderate
resource utilization concurrency

Tez

) ) _ _ Complex transformations, high concurrency,
Spark In?memory processing, rich ML libraries

ML pipelines
LLAP Persistent executors, vectorized read, Interactive BI, sub?second response
caching requirements

3.2. Vectorization & Predicate Push?Down
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