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Abstract—Instructors and curriculum designers increasingly
draft reading passages and comprehension quizzes with large
language models (LLMs). A 52-line Bash prototype, main.sh,
already performed that job on a local Ollama host: it read a
topic list, asked Llama 3.2 for a five-paragraph essay and a
ten-item quiz with an answer key, inserted LATEX page breaks,
and converted the Markdown packet to PDF with Pandoc.
This industrial-track report describes a full-fidelity port of that
pipeline to ISO C99 (with POSIX process control), Rust, and
Swift. The ports are native programs, not shell wrappers. They
preserve the original prompts, model name, Markdown layout,
macOS sed page-break semantics, and operator-facing progress
lines, while reading topics as newline-separated batch input and
failing closed on missing tools. Deterministic stubs, golden files
captured from Bash and BSD sed, black-box and UX suites, and
a three-way A/B comparison show byte-identical questions.md
across languages. On Apple Silicon, the local transform is 1.16µs
per page-break call; a three-topic stub pipeline finishes in 60ms
(C99/Rust) and 540ms (Swift). A live Llama 3.2 run spent 8 s
on the essay and 4 s on the quiz, confirming that generation, not
porting overhead, dominates wall time.

Index Terms—local LLM, quiz generation, language portabil-
ity, golden-file testing, C99, Rust, Swift, Ollama, Pandoc

I. INTRODUCTION

Compound AI systems glue a model to files, prompts, and
downstream formatters [1]. In education, that glue is often a
shell script: cheap to sketch, expensive to harden, and awkward
to ship inside a C, Rust, or Swift product [2], [3]. Pas-
sage2Quizzes began as such a sketch. Given a topics file and a
PDF path, main.sh (i) writes a Markdown header, (ii) loops
over topics, (iii) calls ollama run llama3.2 twice per
topic, (iv) rewrites the quiz with two sed substitutions so
Pandoc emits page breaks before the quiz body and the answer
key, and (v) invokes Pandoc [4], [5].

The industrial problem is not “call an API.” It is fidelity:
operators already trust the Bash UX (progress lines, integer-
second timers, a hard-coded questions.md in the working
directory) and the layout quirks of BSD sed on macOS. A
rewrite that “improves” those details silently breaks down-
stream PDF pagination. At the same time, a production port
must not inherit Bash’s lack of I/O checks or its $(cat
file) globbing.

This paper reports a completed port of Passage2Quizzes to
three deployment languages used at Domino Data Systems,

with a test harness that treats Bash+sed as an oracle for bytes,
not as a runtime dependency.

a) Contributions:
• Native C99+POSIX, Rust (stdlib), and Swift implemen-

tations of the full pipeline, including exact prompt strings
and Markdown assembly.

• A two-pass, first-match-per-line page-break transform
that reproduces macOS BSD sed replacement of Here
and Answer Key by \newpage fences [6].

• A test matrix covering unit, golden-file regression, black-
box, UX, A/B, and optional live-model runs.

• Measurements showing that port overhead is negligible
beside local Llama 3.2 generation [7], [8].

II. BACKGROUND

A. Local LLMs in the authoring loop

Hosted chat services are convenient but couple curricu-
lum shops to network policy, retention, and per-token cost.
Ollama [9] runs open weights on-device; Llama 3.2 is a
small instruction model intended for edge deployment [7],
[8]. Automatic item generation is a long-standing assessment
topic [10]; LLMs change the cost of a first draft, not the need
to paginate a packet that a student can sit down with.

B. Why three languages

C99 remains the lingua franca of embedded and POSIX
tools [11], [12]. Rust is the default for new systems services
that must not alias buffers [13]. Swift is the native CLI story
on macOS [14]. Cross-language reimplementation is a classic
empirical question [15], [16]: here the acceptance criterion is
not “idiomatic X” but observable equality of artifacts.

C. The Bash prototype as a specification

main.sh is 33 lines of code (52 with blanks and com-
ments). It is also an incomplete specification. Command sub-
stitution strips trailing newlines; echo -e interprets escapes
in the structural wrappers but not, under Homebrew Bash 5.3,
in the essay body; sed without g replaces the first match per
line; the second sed reads the first’s multi-line output. Those
details were recovered by running the original commands on
macOS 26 (Darwin 25.6) and storing golden files. That is
closer to characterization testing of legacy behavior [17], [18]
than to a clean-room redesign.



Fig. 1. Pipeline concept: newline-separated topics, local Llama 3.2, essay
plus quiz, Markdown packet, Pandoc PDF.
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Fig. 2. Control flow of Passage2Quizzes. The inner loop (essay, quiz, page-
break, append) repeats once per topic; Pandoc runs once.

III. ALGORITHM

Figure 2 states the data flow. Figure 1 shows the industrial
metaphor used in the accompanying poster: topics enter a local
generator; an essay and a quiz leave; Pandoc binds the packet.

A. CLI contract

Let argv0 be the program name. If |argv | ̸= 3, the process
prints

Usage: argv0 <topics_file>
<output_pdf_file>

to standard output and exits 1. Otherwise the topics path is
argv1 and the PDF path is argv2. The Markdown path is the
constant questions.md in the current working directory,
matching the prototype.

B. Topic scan

A topic is a maximal byte sequence not containing LF
(0x0A). Empty sequences are discarded; sequences that con-
tain only spaces are kept. A missing terminal newline still
yields a topic. The file is read as bytes so UTF-8 proper nouns
survive (Newton’s Laws of Motion). This is the batch
interface requested for production: many essays and quizzes
from one list, without Bash pathname expansion.

Algorithm 1 Passage2Quizzes pipeline
Require: topics path T , PDF path P

1: L← nonempty lines of T
2: M ← "# Generated Essays and
Quizzes\n\n"

3: for topic t in L do
4: announce essay; e← Ollama(pe(t))
5: announce quiz; q ← Ollama(pq(e))
6: q ← PageBreak(q)
7: M ←M · Section(t, e, q)
8: end for
9: write M to questions.md

10: Pandoc(questions.md, P )
11: announce success

C. Generation

For each topic t, the program writes the progress line
Generating an essay on the topic: t, records
Unix seconds, and executes

ollama run llama3.2 pe

with a single argument

pe = Write a five paragraph essay about the following topic: +t.

Standard output is captured; standard error is inherited
so the Ollama spinner remains visible; standard input is
/dev/null. Trailing newlines are stripped, reproducing
Bash $(...). The elapsed integer seconds are printed as
Essay generation took n seconds. The quiz call
is analogous with prefix

Write a quiz with 10 questions with the
answer key at the end about the following
text passage:

followed by the essay bytes. Arguments are passed by exec
(execvp, Command, or /usr/bin/env), never by inter-
polating t into a shell string [19].

D. Page-break transform

Let Sed1(s) be: append a newline (as echo does); for each
line, replace the first occurrence of Here with the eight-line
fence

\n\n\\newpage\n\nHere

in the sense of BSD sed (literal backslash-newpage, real
newlines); emit the line plus LF. Let Sed2 do the same for
Answer Key. The quiz body is

StripNL(Sed2(Sed1(q))).

StripNL deletes every trailing LF, matching command sub-
stitution. Because Sed1 injects newlines, Sed2 sees a different
lineation—necessary to match the pipeline, not a single in-
memory replace. The match is a byte substring: Herein is
rewritten. Only the first hit per original line is rewritten, so
Here Here Here yields one fence.



E. Markdown assembly

Each topic appends, in order: a ## Topic: heading, a
### Text Passage heading, the essay plus one newline,
three blank-line newlines from echo -e "\n\n", the trans-
formed quiz, and a final newline. The header is written once.
Empty L still writes the header and still calls Pandoc.

F. Failure policy

Unlike the prototype, a missing topics file, a non-zero
Ollama status, or a non-zero Pandoc status exits 1 with a
message on stderr. That is the production contract; happy-
path stdout remains byte-compatible with Bash aside from the
integer in the timing line.

IV. IMPLEMENTATION

Three codebases share the algorithm, not a library FFI.
a) C99: p2q.c is ISO C99 with _POSIX_C_SOURCE

for fork, execvp, pipe, and waitpid. Pure ISO C99
cannot spawn processes [11]. Dynamic buffers double on
growth. The CLI is 5 lines; the library is 538 lines of C plus
a 42-line header.

b) Rust: passage2quizzes uses only std: fs,
process::Command, time::SystemTime. Page-break
search is byte-wise on UTF-8 views. 339 lines of Rust.

c) Swift: Foundation Process runs /usr/bin/env
so PATH stubs work in tests. 217 lines of Swift. Extra process
hops explain part of the stub-pipeline gap in Section V.

d) What was deliberately not cloned: Bash $(cat)
globbing; echo treating a body of -n as a flag; continuing
after a failed generator. Topics with quotation marks, dollars,
and backticks are one exec argument.

V. BENCHMARKS AND EVALUATION

Experiments ran on Darwin 25.6, arm64, Apple clang 21,
rustc 1.97.1, Swift 6.3.3, Ollama 0.32, Llama 3.2 3B. Pandoc
was not installed; PDF bytes in automated tests come from a
stub that copies the Markdown sidecar and writes a FAKEPDF
marker. That isolates generator and formatter contracts [20].

A. Correctness

Eleven golden strings were captured from echo | sed
| sed on this host, including start-of-line Here, Answer
Key before Here, substring Herein, two input lines, and
the empty string. Two Markdown goldens were captured from
Bash echo -e assembly. All three ports match those files.
Black-box tests assert six Ollama invocations for three topics,
exact prompts, Pandoc argv questions.md -o <pdf>,
and the success sentence. UX tests cover argc, missing files,
empty topic lists, and special characters. The A/B harness
runs C99, Rust, and Swift on the same fixtures and diffs
questions.md plus stdout (timing integers normalized).
The three binaries matched. Figure 3 is the poster rendering
of that result.

Fig. 3. Three native ports, one artifact: A/B tests require byte-identical
questions.md.

Fig. 4. Two-pass page-break: first Here per line, then first Answer Key
per line, inserting \newpage fences for Pandoc.

B. Microbenchmarks

Table I reports C99 -O2 means over 20 000 calls on a 7-line
stub quiz. Table II reports five-run stub pipeline times for three
topics (six model calls + Pandoc); the first run is discarded as
warmup. Table III reports stripped release binaries.

C. Live model

With real llama3.2 and a Pandoc stub, one topic (Pho-
tosynthesis) took 8 s for the essay and 4 s for the quiz. Local
transforms are < 10−4 of that budget. Figure 6 shows the
intended packet; Figure 7 summarizes the test stations used to
keep the three ports honest.

D. Threats

Goldens are host-specific (BSD sed, Bash echo -e).
GNU sed would not be a valid oracle without regeneration.
Live quality of essays and items is out of scope; we test the
harness, not pedagogy [3]. Swift times include Foundation
process setup and should not be read as a language shoot-
out [15].



TABLE I
IN-PROCESS C99 TRANSFORMS (20 K ITERATIONS, -O2).

Operation Mean time

Page-break transform 1.16µs
Assemble 3-topic Markdown 0.38µs

TABLE II
THREE-TOPIC STUB PIPELINE (MEDIAN OF 4 POST-WARMUP RUNS).

Port Median wall time vs. C99

C99 -O2 60ms 1.0×
Rust release 60ms 1.0×
Swift release 540ms 9.0×

VI. FUTURE WORK

a) Item schema: Pin quiz output to JSON (identifier,
stem, choices, key) so pagination does not depend on the
model emitting the substrings Here and Answer Key.

b) Deterministic decoding: Pass Ollama sampling pa-
rameters and a seed when the engine supports them, enabling
live A/B of text, not only of the harness.

c) True PDF in CI: Vendor a Pandoc + pdf engine or
a pure-Rust Markdown-to-PDF path so layout tests can assert
page count.

d) Windows: Replace POSIX spawn with
CreateProcess; keep argv fidelity.

e) Human review queue: Bind generated packets to an
editor before print, addressing academic integrity concerns [2],
[3].

f) Shared spec crate: Generate C headers, Swift, and
Rust from one grammar of the Markdown layout to prevent
drift.

VII. CONCLUSION

Passage2Quizzes shows that a 33-line LLM shell pipeline
can be lifted into C99, Rust, and Swift without giving up the
bytes instructors already print. The hard part was not calling
Ollama; it was cloning BSD sed lineation, Bash newline
stripping, and echo -e Markdown spacing, then locking
those clones with goldens and a three-language A/B gate. Once
that gate is green, performance is irrelevant beside Llama 3.2:
twelve seconds of generation dwarf sixty milliseconds of port
overhead. The practical recommendation is: treat the shell
script as an oracle, port the process graph into the language
you ship, and never let the model call become an excuse to
skip characterization tests.
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[2] E. Kasneci, K. Sessler, S. Küchemann, M. Bannert, D. Dementieva,
F. Fischer, U. Gasser, G. Groh, S. Günnemann, E. Hüllermeier et al.,
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Fig. 6. Deliverable packet: passage, quiz, answer key, paginated for print.

Fig. 7. Evaluation stations: unit, black-box, UX, A/B, and live.
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