Behind servers there are many mainframes for critical data

Mainframes act as the high-capacity, ultra-reliable enterprise computing powerhouses operating
behind the scenes for mission-critical data.

Why Mainframes Handle Critical Data
e Unmatched Reliability: Mainframes offer near-continuous availability (99.999% uptime),

limiting downtime to mere minutes per year.

e Extreme Security: They provide built-in encryption and robust security features that protect
sensitive financial, governmental, and healthcare records.

e Massive Throughput: They process billions of real-time transactions and handle heavy
input/output (I/O) operations simultaneously without performance slowdowns.

e Industry Standard: The majority of the world's top banks, payment processors, and airlines
rely on IBM Z Series mainframes as their core data backbone.

If you'd like, let me know:

e Are you interested in how mainframes integrate with the cloud?

e Do you want to know more about their hardware architecture?
Both
Architecture & Cloud Integration

The traditional mainframe architecture and modern hybrid cloud integration work together to
keep enterprise data both secure and accessible.
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https://www.ibm.com/think/topics/mainframe

1. Hardware Architecture: Designed for Throughput

Mainframe architecture splits workloads across dedicated hardware so the main processor is never
slowed down by background tasks.

e Specialized Cores: Mainframes use a mix of specialized processors on a single central
electronic complex.

o Central Processors (CPs): Run the main operating system (like z/OS) and standard
application software.

o System z Integrated Information Processors (zIIPs): Handle specific workloads
like data analytics, XML processing, and parts of DB2 database management.

o Integrated Facility for Linux (IFLs): Dedicated purely to running Linux workloads
on the mainframe.

e Massive Subsystems: They feature dedicated channels and I/O processors that handle
storage, networking, and memory retrieval independently. The main CPs never have to wait
for data to load from a disk.

e Redundant Hardware: Every critical component—from power supplies and cooling
systems to memory modules—has a live backup. If a chip fails, the system automatically
shifts the workload to a backup chip without pausing.

2. Hybrid Cloud Integration: Modernizing the Monolith

Instead of replacing mainframes, modern enterprises connect them directly into their cloud strategies
to combine backend reliability with frontend agility.

e API-Driven Connectivity: Legacy programs written in COBOL or PL/I are wrapped in
modern RESTful APIs. Web apps and public cloud services (like AWS or Azure) can
securely query mainframe databases instantly using standard web protocols.

e Containerization: Modern mainframes run containerized workloads using Kubernetes and
Red Hat OpenShift. This allows developers to build microservices on the cloud and deploy
them directly on the mainframe next to the core data.

e Data Streaming: Instead of processing data in slow nightly batches, mainframes use
platforms like Apache Kafka to stream financial transactions and user data to cloud analytics
platforms in real time.

To explore further, let me know:

e Would you like to look at a real-world scenario, like how a credit card swipe travels through
this system?

e Are you interested in the operating systems (like z/OS) or programming languages used?
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To see how hardware, software, and cloud integration converge, let’s follow a real-world credit
card transaction and break down the specific operating systems and programming languages
that make it happen.



Part 1: Real-World Scenario — Anatomy of a Credit Card Swipe

When you tap your credit card at a local supermarket, a highly orchestrated sequence occurs across
global networks in under a second:
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e Fraud Detection (Python/Go)

1. The Edge Trigger: Your card chip generates a secure, cryptographic token. The store's Point
of Sale (POS) reader transmits this data via a secure cellular or web network to the payment
processor's cloud router.

2. Mainframe Ingestion: The cloud router passes the encrypted message directly to an IBM Z
mainframe. Inside the mainframe, dedicated physical cryptographic coprocessors (like the
Crypto Express chip) instantly decrypt the transaction data at the hardware level without
taxing the central processor.

3. The Transaction Manager (Middleware): The traffic hits an Online Transaction Processing
(OLTP) manager called IBM CICS (Customer Information Control System). CICS acts as
the internal logistics engine, routing thousands of concurrent swipes to the correct account
programs.

4. The Code Execution: CICS fires up a lightning-fast COBOL or Assembler program. This
application code contains the business logic: it validates your account credentials, queries an
IBM Db2 database to see if you have enough available credit, and flags the transaction as
pending.

5. Parallel Cloud Evaluation: Simultaneously, data is passed to a Linux on Z partition
running an Apache Kafka stream. A Python-based machine learning model evaluates the
swipe for fraud based on your location and buying history.

6. The Handshake: The system approves the transaction, updates the ledger, and sends a "debit
approved" message back down the pipeline. Your transaction completes in under 200
milliseconds.



Part 2: Mainframe Operating Systems Matrix

Unlike a standard PC, an enterprise mainframe can run multiple distinct operating systems
simultaneously inside isolated silos called Logical Partitions (LPARSs) or virtual machines.

Operating | Primary Purpose Key Features
System
z/08 Flagship enterprise OS. Processes | Extreme security, backward compatibility
massive daily business workloads | with programs written decades ago, and
with zero downtime. advanced workload prioritisation.
z/TPF Transaction Processing Facility. | Stripped down to the bare essentials to
Used for extreme, hyper-volume maximize speed. Used by global airlines for
transaction streaming. real-time seat reservations and giant credit
card grids.
Linux on Z | Standard enterprise Linux Runs microservices, web servers, and
distributions (Red Hat, SUSE, containerized tools (like Docker and
Ubuntu) compiled for mainframe | Kubernetes) right next to the core data.
chips.
zZ/VM A hyper-powerful base Can spin up and manage thousands of
virtualization layer. independent virtual Linux or z/OS
environments on a single system.
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Recent Breakthrough: IBM announced a dual-architecture processor that runs both native
mainframe code and Arm-native Linux environments on the exact same processor cores.
This allows modern cloud apps designed for Arm architecture to run inside a mainframe

infrastructure without software translation.
Part 3: The Programming Language Ecosystem
Mainframe software balances vintage efficiency with cloud modernizations.

e COBOL (Common Business-Oriented Language): The undisputed backbone of global
finance. COBOL is highly efficient at precise decimal calculations (critical for money) and
processing enormous flat files.

e High-Level Assembler (HLASM): Low-level code written directly for the mainframe CPU
instruction set. Developers use it for performance-critical subsystems where every single
CPU cycle counts.

e Java: Fully integrated via specialized on-chip offload engines (zIIP cores). Java handles
modern enterprise web applications, IBM WebSphere Liberty application servers, and
microservices.

e Python & Go: Mainstream open-source languages are heavily used on Linux on Z partitions
for data analytics, machine learning, and automation scripts.


https://www.ibm.com/products/websphere-liberty

If you want to know more, let me know:

e Do you want to see an example of what COBOL code looks like compared to a modern

language?

e Would you like to know how overnight batch processing (like calculating bank interest)
runs alongside real-time card swipes?
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COBOL Code Comparison & Batch Processing Mechanics

1. Language Comparison: COBOL vs. Python

To see why COBOL remains the foundation of banking, look at how it handles a basic financial
calculation compared to Python. COBOL is incredibly wordy, but its strict data formatting
guarantees that floating-point rounding errors (which can accidentally delete fractions of a cent)

never happen.

COBOL Example (Calculating a 5% Interest Payment)

cobol

IDENTIFICATION DIVISION.

PROGRAM-ID. ACCRUE-INTEREST.

DATA DIVISION.

WORKING-STORAGE SECTION.

01 WS-CUSTOMER-RECORD.
05 WS-BAL-AMOUNT
05 WS-INT-RATE
05 WS-INT-PAYMENT

05 WS-DISPLAY-BAL

PROCEDURE DIVISION.

0001-MAIN-LOGIC.

PIC S9(7)V9S9 VALUE 10500.50.
PIC V99 VALUE .05.
PIC S9(5)V9S8 VALUE ZERO.

PIC $,8$5,$$9.99.

COMPUTE WS-INT-PAYMENT ROUNDED = WS-BAL-AMOUNT * WS-INT-RATE.

ADD WS-INT-PAYMENT TO WS-BAL-AMOUNT.

MOVE WS-BAL-AMOUNT TO WS-DISPLAY-BAL.

DISPLAY "NEW BANKING BALANCE: " WS-DISPLAY-BAL.

STOP RUN.

Use code with caution.



Python Equivalent

python
# Standard floats cause rounding bugs in finance; Python requires the 'decimal'
module

from decimal import Decimal, ROUND HALF UP

balance = Decimal ('10500.50")

rate = Decimal ('0.05")

interest = (balance * rate).quantize(Decimal ('0.01"'), rounding=ROUND HALF UP)

balance += interest

print (£"NEW BANKING BALANCE: S${balance:,.2f}")
Use code with caution.

e Why COBOL Persists: The prc s9(7)v99 string defines an exact layout in memory: a
signed 7-digit number with exactly 2 decimal places. Because this is hardcoded at the
hardware level, the mainframe handles billions of these calculations with perfect, predictable
mathematical accuracy.

2. The Daily Cycle: Online Transactions vs. Overnight Batch Processing

Mainframes run on a strict 24-hour cycle divided into two modes: OLTP (Online Transaction
Processing) and Batch Processing. They handle both at the same time using a concept called
Workload Management (WLM).

DAYTIME (High OLTP) NIGHTTIME (High Batch)
I 1 I 1
| [CICS Engine] [DB2 Database] | | [JCL Scheduler] [DB2 Database] |
| 70% Core 30% Core | | 20% Core 80% Core |
| Allocation Allocation | | Allocation Allocation |
I I I I
| Real-Time Card Swipes & App Logs| | Interest, Statements, Billing |

L | L |

Online Processing (Daytime Focus)

e Goal: High concurrency, immediate responses.

e How it works: When millions of users are actively shopping, the operating system (z/OS)
prioritises the CICS or IMS middleware. Every CPU cycle is optimized to process short, fast
tasks (like validating a PIN or checking a balance) within milliseconds.



Batch Processing (Nighttime Focus)

e Goal: High throughput, massive data mutation.

e How it works: At the end of the business day, the mainframe runs the "overnight batch." It
stops worrying about individual clicks and processes millions of records all at once. This
includes calculating monthly interest for every customer, generating insurance statements,
and clearing interbank transfers.

e The Blueprint (JCL): Batch jobs are controlled using JCL (Job Control Language). JCL
doesn't contain business logic; instead, it acts like a script that tells the mainframe exactly
what files to open, which COBOL programs to run in sequence, and where to dump the
output.

How They Coexist

Mainframes use Workload Manager (WLM) to dynamically allocate system resources. If a
customer swipes their card at 2:00 AM while a massive batch job is running, WLM instantly throttles
the batch job for a microsecond. This gives the online transaction 100% processing priority, ensuring
the user experiences zero delay at the checkout.
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