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Abstract - Claude Code is one of the agentic tools that can read, modify, executes and integrate with the IDE, development
tools, which helps us to create or fix an issue [1]. The work can be accomplished by reading multiple files and processing the
statement to get the right output. Claude code model supports various models, a few are free, and a few are paid service either
monthly or yearly. In this research, sample .Net C# console simple application was developed, which would deliver MAPISend
[3] and MAPISave[4] email options of the E3 instance developed with the following models: Sonnet-4.6[2], Opus3, Opus 4.6,
Opus 4.7, Opus 4.8 [4] and Haiku [10]. The primary purpose is to analyze how each model performs for the same prompt on
multiple trials to analysis which is best. It evaluates the efficiency, service offered, usage, correctness and architecture and
output generated structure. Results: Finally, this research would help developers to opt for the right model with the default
option suggested by Cloud Code, in terms of effectiveness, correctness, time effectiveness, and LOC (lines of code). Claude
suggested Sonnet-4.6, comparatively Opus 4.8, based on Bench pro percentage Table 1. Based on real-time evaluation, the

research concludes OPUS 4.8. high yields the better results compared to sonnet 4.6.

Keywords - Al, Anthropic, Claude Code OPUS 3, OPUS 4.6, OPUS 4.7, Sonnet-4.6, Haiku, OPUS 4.8, MAPI, E3 OUTLOOXK,

C#, .NET 4.8, MAPISend, MAPISave, PVS Studio.

1. Introduction

Claude Code is an Al-powered assistant that assists
developers to generate an application by using either of its
available models (free and pro plan). The primary benefits of
these models help developers to generate the code, blocks
and functionality and enhance productivity and efficiency.

Sample prompt used on the above models to evaluate
efficiency by generating a C# application which send email
and saves as a draft on Outlook E3 instances from windows
app using MAPI messaging [6]. The Models used for
evaluations are Sonnet-4.6[2], OPUS 3, OPUS 4.6, OPUS
4.7, OPUS 4.8 and Haiku. Same prompt, how it gets
evaluated on these models and output provided and
throughput used.

MAPISend[3] sends an ANSI message; in C#, a
wrapper class is generated, and it is specific to OS operating
systems. MAPISave[4]: This functionality saves the
message into the message store. In our case, it would be
outlook client or the E3 instance of Office 365 Outlook. It
is not advisable to use it any sooner than suggested on the
Microsoft portal.

Claude Sonnet-4.6[2] is Anthropic's latest 2026 model,
which is available as a free and pro plan. It started at $3/$15
per million tokens. Which features 1 million tokens on beta.
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2. Literature Review

Claude Code Sonnet-4.6[2] lot improvements on
consistency, instructions following. This model is used in
coding, computer use, agent planning, knowledge work and
design. This model is more widely used in computer skills
than the earlier sonnet model. As this is a new model,
anthropic have done extensive safety evaluations. Safety
researchers conclude there are no major concerns. The
computer use percentage rose to 72.5 compared to the
previous 61.4%, which is more or less equivalent to Opus
4.6[7]. Safety evaluations are comparatively safer than other
models. Smartest model comparatively to OPUS 4.6, which
was released in November 2025.

Opus 4.8 [5] High model is used for complex tasks as
per Anthropic. They claim it works 2.5 times faster than the
previous model, Opus 4.7[8] and is now 3 times cheaper than
it was with the previous model. This allows dynamic
workflows that tackle the large-scale problems. Evaluation of
the model on each criteria sonnet-4.6 benchmark has
improved across all Opus of Claude’s model based on their
metrics [2][4]. The parameters considered are agentic coding
(SWE-Bench Pro), agentic terminal coding (Terminal
Branch), multidisciplinary reasoning (Humanity’s Last Exam
HLE), agentic computer use (OSWORD-Verified) and
agentic financial analysis (Finance Agent v2 and VI1.1).
Percentage reflections are shown in table 1.0 with each
model. [2][4].
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Table 1. Model Evaluation

Claude Model Sonnet-4.6 Opus 4.8 Opus4.6
Agentic Coding SWE-Bench Pro 79.6% 69.27% 80.8%
Agentic Terminal Coding 59.1% 74.6% 65.4%

(Terminal Branch)

Multidisciplinary reasoning:

33.2% - 49.8%

49.8%- 57.9%

40.0% -53.0%

Humanity’s Last Exam HLE

Agentic Computer Use OSWORD
Verified

72.5%

83.8% 72.7%

Agentic Financial Analysis
(Finance Agent V2 and V1.1)

63.3%

53.9% 54.5%

MAPI [11] is nothing but Microsoft Outlook Messaging
API (MAPI). Transport and application used to maneuver
email data, create email messages and store the data in a
folder. Concepts apply to Outlook 2013 and 2016. This is a
combination of an Application Programming Interface (API)
and a Dynamic-Link Library (DLL) component. The
intention of the interface is to create and access diverse
messaging applications, and the link library contains an
interface subsystem that can manage the communication
between the front-end messaging application and the back-
end messaging system.

MAPISend[3] targeted platform is windows which uses
the MAPI header. MAPISave[4]. The functionality of this is
to save a message.

PVS-studio [9] is a static analyzer used to check the
code quality, which would help to identify any dead code and
detect any potential vulnerabilities. The tool can be
integrated into the Visual Studio IDE for analysis, and
metrics are gathered based on that.

3. Methodology

Claude’s models are used to generate a sample
application that attaches the file selected from the local
machine and launch outlook/E3 instance client in draft mode.
It uses the MAPISend and MAPISave functionality of the
MAPI [11] behavior. The application is an executable
developed on the C# tech stack, which runs on the Windows
OS platform.

The same prompt was used on all models, and the
prompt which were used to create the application is “Create
NET 4.8 sample application to send email with MAPI
message on E3 instance outlook along with an attachment.
Ensure it has the MAPISend and MAPISave options. The
attachment user can browse and select.”

The prompt is executed on the Claude web interface by
selecting the respective models and default options, and
metrics are collected for evaluations. The approaches and
better results are highlighted in green on respective tables for
reference. Limits on tokenization utilization are applicable to
both the pro / free plans on continuous execution.

Time consumed for application generation on each
model on 3 trials. Time taken in Table 2.

The generation process explains the method used, which
is suggested by Anthropic, with better utilization of the
token. What are the service plans and output previews
stated in Table 2.1?

Code quality, the generated code was launched on
VSIDE with the help of PVS Studio [9] extensions,
detecting bugs and security weaknesses. Table 3
Includes a list of files and directories associated with the
model. Table 4

Test cases: Evaluating the generated code by manually

created test cases and output yields. Table 5

Table 2. Application Generation Time Taken

Claude Model / Trials Trial1 | Trial 2 | Trial 3
Sonnet-4.6 3 4 5
Opus 4.8 4 7 5
Opus 4.7 3 4 4
Opus 4.6 5 3 2
Haiku 2 3 6
Table 2.1. Application Generation Process
Claude | Sonn | Opus | Opus Opus .
Model | et-4.6 | 4.8 4.7 4.6 Haiku
Default . Mediu
Method Low High Extra m Extended
Service Free Pro Pro Pro Free
Plan
Yes
No Yes No
. . . . No (Read.m
Preview (Fig | (Main) | (Fig . :
) (Fig 2) 3) (Fig4) d) glg
Table 3. Code Quality (PVS Studio)
Claude Sonnet- | Opus | Opus | Opus .
Model 46 | 48 | 47 | 46 | Haku
High 0 0 0 0 0
Medium 0 0 0 0 0
Low 0 0 0 0 0
Warnings 0 0 0 0 0
False
Alarm 0 0 0 0 0
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Table 4. Includes Application Generated

Claude Sonnet- | Opus | Opus | Opus
Model 4.6 4.8 4.7 4.6

Table 5. Test Case Execution

Haiku

File Count 4 3 4 4 6

Claude
Model

Sonnet- | Opus | Opus | Opus

46 | 48 | 47 | a¢ | Haiku

Mark Down 1 1 1 1 4

Downloadable Yes Yes Yes Yes Yes

Cases

Count 22 22 22 22 22

Total # Lines 708 561 458 697 627

Applicable 14 14 14 14 14

Exception

Handling No

No No Yes No

Pass
Count 12 14 12 12 12

< C @ (& ntipsy/daudeai/chat/32d0b0cc-e504-4fa2-915e-eeBa2 1F707a8

o MAPI emal sender with attachments for NET 4.8

P README . md Prerequisites, build steps, error table

[>]

(=] Key Design Points

& MAPISend ( send button) calls MaPTSendMail withthe mapt_praloc flag — this opens the
= ‘Outlook compose window pre-filled so the user reviews and clicks Send inside Outlook.

MAPISave ( save to brafts button) calls napIsaverail — silently saves to the Drafts
folder and returns the assigned Message ID.

Attachments — multi-select file browser ( op,
in a listhox. Supports remove-selected and clear.

lebialog ), shows filename + size + path
all.

Reciplents — To/ Cc / Bec fields, semicolon or comma separated. Addresses prefixed with
suTp: automatically for the MAPI provider.

Prerequisites to Run

1. Classic Outlook (M365 E3 desktop client) installed and signed in — the new one-
Outlook does not support Simple MAPI

2. Outlook set as default email client in Windows Settings

3. NET Framework 4.8 (bullt into Windows 10 1903+)

4. Build with Visual Studio 2019/2022 0F nsbuild MapienailSender.cspro]

Maplemallsender
i Download

Want to be notified when Claude responds?

o -

Claude Fable 5is currently unavailable. Learnmore X

Jwrite a mes:

ge
+ Sonnet 4.6 Low & i

o

Claude I8 Al and can make mistakes. Plase double-check response:

Fail Count 2 0 2 2 2

B R ¢y f= @ Update -

e

Mapiemailsender ZIP FARECRVLE

Mapiemailsender
Fdlg

No preview available

Fig. 1 Sonnet-4.6 Low

“ O om

() httpsi//claude.ai/chat/aB601B69-90d7-4845-bed3-27d28daa20a3

1n] MAPI emall sender with attachments for NET4.8

Create NET 4.8 sample application to send email with MAPI message onE3
instance outlook along with attachment. Ensure it has MAPISend and
MAPISave option. attachment user can browse and select.

Architected complete Windows Forms MAPI wrapper application
I'll build this as a NET Framework 4.8 Windows Forms sample that uses Simple MAFI
( MAPISendMail / mAPTSavemail from map132.0LL ) against the locally installed Outlook
8= (your E3 mailbox profile), with an attachment browser. Let me create the project files.
validated code architecture and sequenced documentation delivery
Done. Here's a complete, buildable NET Framework 4.8 WinForms sample.

What it does

MAPISend - MapISendiail . With the checkbox on (default), Outlook's compose

window opens pre-filled ( uap1_b14LOG ) 50 the user reviews and sends; off, it sends

without a compose UL

« MAPISave (Draft) > napisaverail . Since mapisavenail doesn't support the implicit
session, the app does MapILogon first, saves to Drafis, then map1Logoff .

= Attachments - standard openFiledialog (multi-select), witha list + Remove. All
selected files are marshalled as MapifileDesc entries.

= To/Ce (multiple addresses via ; or |, ), Subject, Body, and a status bar with mapped
MAPIerror codes.

4
It uses Simple MAPI via PlInvoke into nap132.0LL , which Outlook redirects to its own

cm -

Learn more X

Want to be notified when Claude responds?
Claude Fable 5 is currently unavallable.
Write a message

+ Opus 4.8 High @ i

laude Is Al and can make mistakas. Please double-chack response

Fig. 2 Opus 4.8 High

B R Yy T= @ Update -
Program CS Copy c x
1 using System;
using System. Windows . Forms;
i namespace MapiMallSanple
5 1
internal static class Program
(
] J/ $TAThread is required for Windows Forns, the common file dislogs,

/7 and Tor Simple MAPI calls

[STAThresd]

private

{
Application.Enablevisualstyles();
Application.SetCompatibleTextRender ingDefault (false)
Application.Run{new MainFarm());

static vold Main()
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& G [ | O ntps//daudeai/chat/514eb288-fof5-4066-80s-Sfdb79a8cac Bmr vs @ vpde Bpom
o MAPI email sender with attachments in NET 4.8 + Mapiemailsender - ZIP O ox
& Thope this helps you create and package the sample application on your own machine. Let
O me know if you have any further questions!
=]

&
= Create NET 4.8 sample application to send email with MAPI message on E3
instance outlook along with attachment. Ensure it has MAPISend and
MAPISave option. attachment user can browse and select.
>
= I'll create a Windows Forms application with a proper Ul for browsing attachments and
= choosing between MAPISend and MAPISave. Let me build this as a complete project you
can download.
Created 9 files, ran 3 commands, read a file > AN
‘Your sample is ready as a Visual Studio solution targeting NET Framework 4.8.1t's a
Windows Forms app (instead of the earlier console version) so the user can actually browse
for attachments through a dialog.
‘What's included . "
Mapiemailsender
¢ mePI.cs — PfInvoke wrapper around MAPT32.DLL - MAPISendMail withmarshalled P
MapiMessage , MapiRecipDesc ,and MapiFileDesc structs, plusfull error-code Nopreview avallable
translation
e mainform.cs | .Designer.cs — Ulwith Te, Cc, Subject, Body, attachment list, Browse [
Remove | Clear buttons, and the two actie= huttons
+ MAPISend button —opens Outlook's com,J',e window with everything pre-filled; user
olirlre Qand rn rranemir
‘Want to be notified when Claude responds? x
Claude Fable 5 is currently unavailable. Leanmore X
Write amessage...
J,.
+ Opus 4.7 Extra & e
Fig. 3 Opus-4.7 Extra
& G ([ | & https//daudeai/chat/514eb288-fdfS-4c66-80a-c5TdbT9e8cac B®Rr s & Updster 9 Chat v
] MAPI email sender with attachmentsin NET 48 Mapimailapp - ZIP S, O ox
+ + To,Cc, Subject, and multiline Body fields
0 +  AnAttachments panel with Browse... (multi-select OpenFileDialog), Remove, and
= ClearAll buttons

= +  Drag-and-drop support — drop files from Explorer onto the list

& +  Styled MAPISend (blue) and MAPISave (green) action buttons

[=] « Input validation, a status bar, and a Reset button

Tobuild and run:

® 1. Open mapIailapp. sln in Visual Studio 2019/2022

= 2. Setthe platform target to match your Outlook bitness (x64 for 64-bit Outlook, x86 for

) 32-bit) under Project > Properties - Build

3. Press F5 — Outlook must be running and signed into your E3 mailbox
No COM Interop references to Outlook are needed — the app uses only the native
MAPI32.DLL .
r paape Download
U | ozr
Mapimailapp
[N 7P
* No preview available
Want to be notified when Claude responds? X
Claude Fable 5 is currently unavailable. Learn more X
Write a message...
.
&
+ Opus4.6 Medium ~ & il
@ Claude s Al and can make mistakes. Please double-check responses.
Fig. 4 Opus 4.6 Medium
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& G @ & hipsy/daudeai/chat/d2436 leb-cEbd-466b-bacb-52424cIeaace
D MAPIemall sender with attachmentsin NET 4.8 ~ Free plan - Upgrade
and summary document to help you get started:
0

Q Orchestrated comprehensive solution delive sual documentation
=] Perfeet! T've ereated a complete NET Framework 4.8 MAPI sample application with
P everything you requested. Here's what you're getting:
@ What's Included
= S :
1. Source Code (MapiMailSample.zip)
A fully functional WinForms application with:
@
MapiMailSample/
|— Program.cs « Entry point
f— MainForm.cs € WinFarms UI
|— MapiMailMessage.cs € MAPI Send/Save logic
|— SimpleMapi.cs « P/Invoke wrappers for mapi32.dll
— mapimailsample.csproj € Project file (.NET 4.8, x86)
2. Documentation (3 guides included)
Document Purpose
QUICKSTART.md Setupin 3 steps + usage examples
DELIVERY_SUMMARY.md Complete feature checklist + technical overview
CODE_EXAMPLES.md 10 code samples showing how to use the APT
+
README.md Full docurt..cation with troubleshooting
Want to be notified when Claude responds? nNotify IS
Claude Fable 5 Is currently unavailable. Learnmore X
Write a age
£
+ Halku 4.5 Extended LU

i+
.

& e Gyomt v

@ Readme  MD & Copy C %
UULIEL LULIL MEpLMELLO@INLE. LIPIY) U RELEESE
dotnet bin\Release\net48\MapiMailSanple.exe

Or open the folder in Visual Studio 2022 and run/debug as usual (F5).

Usage
1. Launch the app.
2. Fillin To (and opti Cc) — semi orcomma
3. Enter Subject and Body.
4. Click Browse... to attach one or more files. Select an item and click Remove to drop
it from the list.

5. Click MAPI Send to hand the message to Outlook:
= With the checkbox ticked (default), Outlook's compose window opens, pre-
filled, so the user does the final Send.
= Unticked, the message is sent immediately without showing Outlook UI (may
still trigger Outlook's security prompt depending on Trust Center settings —
see Troubleshooting).
6. Click MAPI Save to save the same message into the Outlook Drafts folder instead
of sending it.

Troubleshooting

MAPT_E_LOGON_FAILURE [ "no default profile” — Outlook has no configured profile,
or isn't set as the Windows default mail client. Open Outlook onee, finish account
setup, then set it as default mail app.

« Outlook security prompt ("A program is trying to send an email...") — Thisis
normal antivirus/Trust Center behavior for Simple MAPI calls, especially when
sending silently (no map1_p1aLce ). Click "Allow”, or have your Exchange admin
adjust the Outlook Trust Center | programmatic access settings via Group Policy if
this needs to run unattended.

s BadImageformatException atstartup — Platform/bitness mismatch between this
app and the installed mapi32.d11 . Match PlatformTarget inthe .csproj toyour
Outlook's bitness (see Requirements above).

MAPI_E_ATTACHMENT_NOT_FounD — One of the attached files was moved or deleted
after being selected; the app also pre-validates this before sending and will warn
vou

Fig. 5 Haiku Extend

4. Results and Analysis

This section contains two vital parts, mainly the
execution procedures and the comparison between the
various Claude code models.

4.1. Execution Procedure
4.1.1. Application Generation Time Taken

To evaluate the application generation, consider the
following models: Sonnet-4.6, OPUS 4.8, OPUS 4.7, OPUS
4.6 and Haiku with their default method suggested by the
Claude interface. The facts considered for the evaluations are
the time taken to generate the application for the same
prompt on multiple trials, as referenced in Table 2.

4.1.2. Code Quality

Code quality was evaluated with a tool, PVS studio
which integrates with the Visual Studio IDE. PVS studio
which helps to find errors and vulnerability on the code
reference Table 3.

4.1.3. Includes

Includes evaluating the files generated as part of the
application and any additional files, the number of lines
generated, and markdowns to understand the steps in each
mode. The data collected are shown in Table 4.

4.1.4. Test Case Execution

It covers the total functionality of MAPI, not just Send
and Save functionality. Overall cases, actual cases executed
associated to generated application. Pass and fail counts data
are associated with Table 5.

Time Taken

1l I|| il b il
\fb&'b b:.b b:‘\ b\"o @
& N N N D

%0&‘ R ) R

SN A~ N

B Trial 1 ®Trial2 ®Trial 3

Fig. 6 Application Generation Time Taken (3 Trials)

Code Qualiity

\,bf-° %bf" %h:-\ %bf-° X
%09& SN ®
m High

B Medium H Low

B Warnings  ® False Alarm

Fig. 7 Code Quality
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4.2. Comparison

Includes Based on metric evaluations Opus 4.8 method performed
well compared to the other Claude Code models. In some
cases not much difference, but Opus 4.8 performed well [5].

600

200

S

16
14
12

—_
SN N O

version has limitations on a daily basis, as continuous chains
of operations or large executions will get a timeout. The Pro
version too has limits, but compared to the free it is few
X D Dx- D el hours will be available. Higher utilization of the token

Y S S S 2
Q& QQ° OQQ Q@ Ay happens when the default mode is not opted for. Code quality

400 5. Limitations and Discussions
I Not all Claude models are available for free, and the free
© %S A ©

=X is the same on all evaluated models. Total LOC (Lines of

Code) on application Sonnet-4.6 [2] perform well compared
to their previous model of Sonnet-4.5 and equal to Opus
4.6.[7]. Exception handling does not error code is captured
and shown as a message, mostly on all except for Opus 4.8.

m File Count ®mMark Down ®Total # Lines

Fig. 8 Includes File Generation

Test Cases 6. Conclusion

Based on evaluations and metrics, Opus 4.8 performs
well compared to other models on the default method. Opus
4.8 also has a high option as the default method and is
available on the Pro plan, which could yield better results
compared to other options. Same functionality with fewer
code and the same results. Future work on various other
method options on the same model can be evaluated, which
N | | will provide a gateway for research to choose the right option
for execution. Same evaluations can be made with complex
) problems, which can lead to different yields on the code
quality and case verifications, and time consumption for
generating the application. Performance verification on
generated applications with various models can also be
B Pass Count ® Fail Count considered for future research. Conclusion overall OPUS 4.8
High method performed well as per statistic data referred to

Fig. 9 Test Case Execution in the above tables.
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