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Abstract

Memory dumps, traces, and logs are usually introduced as three technical artifact types. A dump captures
memory, a trace records execution, and a log stores messages. This description is operationally correct
but conceptually thin. It says how the artifacts are produced, not what kind of knowledge each artifact

can support, what each one omits, or how an analyst should move among them.

This article approaches the same triad through twenty-one linguistic perspectives: Chinese, Korean,
Japanese, Arabic, Sanskrit, Russian, German, Irish, French, Classical Greek, Latin, Southern Quechua,
Swahili, Turkish, Maori, Cherokee, Tibetan, Tamil, Ancient Egyptian, Basque, and Udmurt. The purpose is
not to claim that a language mechanically determines thought, nor to replace established technical
terminology with invented vocabulary. It is to use the semantic resources made visible by translation as
analytical instruments. Across the twenty-one perspectives, a stable diagnostic structure appears. A
memory dump is associated with state, presence, or a captured condition. A trace is associated with
following, trajectory, footprint, residue, or consequence. A log is associated with inscription, record,

journal, memorandum, or narrated account.

The comparison also reveals important extensions to the familiar three-artifact model. Tracing can be
separated into the act of following, the path that is reconstructed, and the marks left by execution.
Residual effects can remain in system state after their originating events have disappeared from
observable sequences. Logs can be understood as designed testimony: statements selected and emitted
by instrumentation, useful but never identical with the event itself. These distinctions lead to a practical
diagnostic cycle: read the record, follow the marks, reconstruct the path, inspect the state, search for

residual effects, and require the artifacts to corroborate or challenge one another.

Memory dumps preserve what the system was; traces reveal how it moved and what that
movement left behind; logs preserve what the system was designed and able to say.
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Research note

This article is a unified development of the original comparative conversation initiated by Dmitry Vostokov
and extended language by language. The first six language sections preserve the conceptual substance of
that discussion while removing conversational repetition, harmonizing structure, and placing the results
inside one larger diagnostic argument. The remaining fifteen sections extend the same method through
documented technical usage and authoritative lexicographic sources. Sanskrit, Classical Greek, Latin,
Southern Quechua, and Ancient Egyptian renderings are explicitly conceptual proposals rather than claims
of universally standardized computing terminology. The label Altaic is retained only to answer the
comparative prompt; Turkish is treated accurately as a Turkic language, and no genetic Altaic family is
assumed. The Cherokee chapter distinguishes forms attested in the Cherokee Nation word list®” and
Microsoft computer terminology from the article's analytical use of those forms. The Tibetan, Basque, and
Udmurt chapters likewise distinguish attested lexical meanings from proposed analytical compounds or
workflow language. All twenty-one triads should be read as analytical formulations, not replacements for

established product documentation or local technical usage.
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Part | — From Artifacts to Evidence

1. The technical triad is also an epistemic triad

A system failure is never available to an analyst in its entirety. The original execution has already passed;
even a live incident is observed through interfaces, buffers, snapshots, counters, messages, and models.
Diagnostic work therefore begins with representations. Memory dumps, traces, and logs do not merely
contain different data. They expose different relationships between an event and what can later be known

about it.

A memory dump arrests a changing system and preserves a selected internal configuration. Its
characteristic strength is coexistence: it shows which threads, objects, registers, references, buffers, and
partially completed operations were present together. It is spatial and configurational even when the
entities it contains were produced by temporal processes. Its characteristic limitation is history. The state
may contain the decisive result of earlier activity without preserving the entire sequence that produced

it.

A trace makes movement observable. It can reveal ordering, transitions, propagation, latency, calls,
retries, and causal adjacency. Yet the English word trace compresses several ideas. It can mean the act of
following, the route that is followed, a message emitted during that route, or a mark that remains after
motion has ended. Those meanings should not be treated as interchangeable. An instrumentation event
is not yet a reconstructed path; a reconstructed path is not the whole state; and a residual effect may

survive even when no explicit trace message remains.

A log is a deliberately produced account. Its entries are chosen, named, classified, serialized, buffered,
filtered, and retained according to the design and operating conditions of instrumentation. A log can
provide the most immediately intelligible description of an incident, but that intelligibility can create
misplaced authority. The message “connection failed” is not the connection failure itself. It is a
component’s statement about what it detected, when it detected it, and how its developers taught it to

speak.

These three relations can be summarized as state, movement, and account. The twenty-one-language
comparison sharpens the summary by adding preserved existence, trajectory, footprint, consequence,
inscription, testimony, memorandum, investigation, and culturally distinct ways of relating condition,

path, and retained memory.

10
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2. Translation as an analytical instrument

Technical translation often begins with equivalence: which term in language B corresponds to the
established term in language A? That question is necessary for documentation, interfaces, education, and
communication. It is not the only useful question. Once an artifact is named in another language, nearby

words and distinctions may expose conceptual structure that English compresses or leaves implicit.

This method is neither linguistic mysticism nor a claim that speakers of one language diagnose software
in a predetermined way. Modern technical vocabularies are hybrid. They combine borrowings,
transliterations, calques, older literary terms, native words, and specialized compounds. The analytical
value lies precisely in moving between these layers. A borrowed noun may identify the standard artifact,

while a native or historically layered term may explain what the analyst is doing with it.
The method used throughout this article follows four rules:
e Preserve conventional technical terms and distinguish them from interpretive proposals.
e Separate the production of an artifact from the analytical relation it represents.
e Treat every artifact as partial, selected, and situated.
e Prefer cross-artifact corroboration over the authority of any single representation.

The result is a comparative diagnostic vocabulary, not a new localization standard.

3. The common triad

Evidence family | What it makes observable Principal diagnostic question Characteristic limitation
Memory dump Captured internal state and What was present, and how was it Usually incomplete
or snapshot coexistence configured? history
Trace Movement, ordering, path, How did execution arrive here, and what | Selected events and
marks, and propagation did it leave behind? values
Lo Intentionally recorded What did the system record or claim Designed account, not
& statements and classifications happened? reality itself

The commonality is strong, but the differences among the languages matter. Chinese foregrounds
preserved existence and the written account. Korean moves between a technical loan, a Sino-Korean
analytical term, and a native experiential word for a trail left behind. Japanese offers a particularly clear
progression from following to trajectory to residual trace to evidential audit trail. Arabic connects trace
with effect. Sanskrit adds the internal impression that prior action leaves in present state. Russian
connects the trace, the act of following it, causal consequence, and investigation. German makes

configuration, physical trace, and procedural record unusually explicit. Irish distinguishes the act of

11
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tracking from the remaining trail and from information deliberately placed on record. French connects
state, inscription, and the chronological journal. Classical Greek distinguishes settled condition, footprint,
and memorandum. Latin joins standing state, vestige, and the analyst's collected notes. Southern
Quechua joins being, footprint, and writing while grammatically marking the source and certainty of
knowledge. Swahili separates active following from the mark that remains and from the record retained
for later use. Turkish distinguishes condition, trace, and registration while technical compounds preserve
the boundary between a trace and a trace log. Maori connects condition and form with footprints that
can be followed and a log that its technical and everyday registers name differently. Cherokee makes
condition, trace, tracer, record, and a compound technical term for a log file visibly distinct. Tibetan
separates circumstance, a trail left afterward, and an organized register. Tamil distinguishes condition, the
mark or route of tracing, and a deliberately retained record. Ancient Egyptian supplies a historically
bounded analogy of condition, footprint, and written record. Basque connects state, vestige, and record
while treating the computing dump as an overturning or discharge. Udmurt joins situation, footprint,

written note, and a living technical register in which native terms coexist with Russian-derived loans.

4. The comparative matrix

Language Memory dump lens Trace lens Log lens
; . . & — intentionally written
Chinese 1% — preserved existence 3% — mark or remnant of movement
account
=™ [ HA [ XHF| — following,
Korean MEH — captured state T =] .I-Tl & 7|2 — preserved record
trajectory, trail
o IBEF / BVER / JRER / SEBF — followin N
Japanese IRRE — captured condition = .J]- | ¥ER | E K/ JT\, ) & 0% — intentional record
trajectory, residual and evidential trace
. 51/ Lo g — following, route, }>~.s — organized
Arabic 4> — condition or state S sla [ 4 € : g
trace or effect record
SERUT / A [ UG | G&hR —
, 3TARAT — state in which ALY SiferE / g —
Sanskrit . following, path, footprint, residual . .
something stands . . inscription and account
impression
Russian cocTosHue / CHUMOK — state TpaccupoBka / Tpacca / cneg, — tracing, 3anuch / ’KypHan — entry
and snapshot route, remaining mark and accumulated journal
Zustand / Speicherabbild — Protokoll / Aufzeichnun
. /5P Ablaufverfolgung / Spur — tracing and / g
German condition and captured . — procedural record and
. the mark left behind )
memory image recording
taifead / loga — stored
. staid / dumpail cuimhne — riand / rian / lorg — tracking, trace, and /log .
Irish . record and operational
state and memory dump trail log
journal / enregistrement
état / vidage — condition and tragage / trace — tracing and persistent J / 'g
French — chronological log and
captured dump mark
recorded entry

12
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Language Memory dump lens Trace lens Log lens
. katdotaolg — settled aviyvevolg / ixyvog — tracking and Onopvnpa / dvaypadn —
Classical Greek . ) . ) memorandum and formal
condition or configuration footprint . .
registration
. N .. . commentarius / acta —
) status — standing, posture, or | vestigatio / vestigium — tracking and .
Latin . . > working record and
condition remaining footprint . .
official proceedings
ill ill —
Southern kay / imayna kasqan — being . . . ) a .q'a / gillgasqa
L yupinay / yupi — tracking and footprint writing, document, and
Quechua and the way something is .
what has been written
kumbukumbu / rekodi —
. hali — state, condition, ufuatiliaji / alama / nyayo — following, 8 . ukumbu / :
Swahili . . retained record and
circumstance, or case mark, and footprint .
operational entry
kayit / gunlik —
. durum / bellek dékimu — izleme / iz — tracing and the mark or ay.l / glinld
Turkish . registered entry and
condition and memory dump route followed
accumulated log
itaki h —
. ahua / tinga — condition, whai / tapuwae — following and rangl axl /nj13u anga
Maori " ) log in technical and
form, and position footprint A
everyday registers
SSO00°T /
Cherokee 09601060~ / DO*b AV — DadbG 0”60 / DAOLGSY — trace ALAWAhVA OZPHOY
condition and memory and tracer DAOThAVJI — record
and log file
CRERECE;
- - \ - - —
Q'IESN ERN — condition, EXN ﬂ"*‘ — trace, trail, remains, or q] q
Tibetan
register, catalogue, and
situation, or state aftermath &l ¢ gu
record
hlemev / hleneoTe &8 . . _ ugley / uglGeu(h
. . 5|_|_og51§61) | &LLD — tracing i
Tamil G\&BMLL6V — state and — record and register or
and track or mark
memory dump logbook
Ancient ¢ — condition or state of . zh3.w — writing, record,
. . rd — foot or footprint L
Egyptian affairs or depiction
Basque egoera — condition, situation, aztarna — trace, vestige, mark, or erregistro — register and
q or state indication computing record
tor, — condition, situation FOKBAM / KypHan —
Udmurt or ?tyaﬁce ’ ! nbiTbbl — track or footprint written record and
operational journal

The matrix should not be read as a set of exact one-word translations. It is a map of analytical centers of

gravity. Each row uses a language to distribute the work that English often assigns to the single nouns

dump, trace, and log.

13
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Part Il — Twenty-One Language Perspectives

The following twenty-one chapters apply a deliberately recurrent structure. Each language is asked to
illuminate the same three artifacts so that similarities and differences remain directly comparable.

Repetition of the core questions—what existed, how execution moved, and what was recorded—is
therefore methodological rather than accidental.

14
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Chapter 5 — Chinese: fz—if—3&

The Chinese perspective produces the compact formulation fF—i—3&: preserved existence, marks left

by movement, and an intentionally written account. Its diagnostic cycle is equally compact: use the
account to question the trail, follow the trail toward preserved state, and use state to test the account.

The formulation gives the three artifacts distinct epistemic roles without isolating them from one another.

Sources for this chapter: [1, 2, 3] in Sources and Further Reading.
{F—iF—3&: A Chinese-Language View of Memory Dumps, Traces, and Logs

The usual Simplified Chinese technical terms are:

e Memory dump: TR (néicdn zhudnchu)
o Trace: BRER (génzong), or sometimes $3%F (guiji) when referring to the resulting path
e Log: HE (rizhi)

Traditional Chinese terminology often uses sB{EEafHEN for memory dump, Bt for trace, and B & for
log. The contrast is revealing: mainland ¥%fi suggests transferring stored contents elsewhere, while

Taiwanese {{E[ evokes pouring the contents out. Both describe making hidden internal state externally

inspectable.
1. Memory Dump as =— preserved existence

The character fF (ctin) means to exist, remain, preserve, or retain. It can also carry the older sense of

attending to or examining something.

A memory dump can therefore be understood as:

F L5 Z 77 — what remains of the system

15
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It preserves a selected portion of the system’s internal existence at a particular moment:

* memory contents,

objects and structures,

e registers and stacks,

handles and references,

partially completed computation.

Microsoft’s Chinese documentation' explicitly describes a dump as a file containing a snapshot of a

process at the moment the dump is created.

This suggests several more expressive Chinese descriptions:

o ATFEINH — memory scene
o IRETFE — preserved image of state
o RYTES — retained system state

o B3 Z7F — momentary existence

A dump is therefore primarily spatial and existential. It answers:

HATEH4?

What was there at that moment?

It does not naturally tell the complete story of how the system reached that state.
2. Trace as i%F — marks left by movement

The character i (ji) means a footprint, mark, impression, remnant, or something left behind from which

prior action can be inferred.

This fits trace analysis unusually well:

F L5 2Z — the marks left by the system’s movement

16
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There is also a useful distinction between two Chinese trace terms:

o [RER [IBER — the activity of following

o Ehilk / B — the path or evidence being followed

Thus, tracing is not merely recording events. It is both:
1. the system leaving marks;
2. the analyst following those marks.

A trace log stores messages produced during one or more tracing sessions, according to Microsoft’s

terminology"”.

A trace is primarily temporal and relational. It answers:

EEHFERXE?

How did it travel to this point?

Possible conceptual names include:

P A

o HITZ3 — traces of execution

N— —

o JB{THNIE — runtime trajectory
o ERIEFTE — causal trail

o BRH1THE — system movement marks

Unlike a dump, a trace reveals movement, ordering, transitions and interaction—but usually preserves

only selected aspects of the state through which the system moved.
3. Log as & — an intentionally written account

The final character of B, & (zhi), can mean an intention or aspiration, but it can also mean a written

record, chronicle or systematically collected account.

A log can therefore be interpreted as:

F 45 2% — what the system was designed to record

17
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This does not mean that the system possesses human intention. It means that logging reflects the

intention of its instrumentation:

e what developers considered important,

e which vocabulary they selected,

¢ which events they named,

¢ which values they exposed,

¢ which conditions they classified as errors or warnings.
A log is consequently more than residue. It is a designed narrative.
It answers:

RAWELETHA?
What did the system say happened?

Microsoft’s documentation also notes that logging and tracing sometimes overlap terminologically,
which reflects the fact that both may produce sequences of diagnostic messages even though their

analytical roles can differ.

The three epistemic forms

The Chinese-language view produces a compact diagnostic triad:

Artifact Character Diagnostic form Principal question
Memory Dump 15 Preserved existence What was there?
Trace Ui Residual movement How did it happen?

What did the system

Log = Recorded account
report?

Or more poetically:

Dump preserves the system’s f7.
Trace reveals the system’s iZ.

Log expresses the system’s &.

These are not merely three storage formats. They are three different ways of knowing a software system.

18
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{Z is not explanation

A dump may contain the decisive evidence, but it does not automatically identify which earlier action

produced it.

1% is not complete existence

A trace may reconstruct execution flow, but it cannot preserve every value, object, hidden dependency

or corrupted structure.

& is not necessarily truth

A log is what the implementation was able and instructed to say. It may be incomplete, delayed,

misleading, incorrectly classified, or produced before the actual failure.

A Chinese diagnostic cycle

The three forms can be connected into a method:

LLER)iE — use the account to question the trail

Begin with logs. Their semantic descriptions suggest components, operations, failures and approximate

times that should be investigated in traces.

LLiFZETF — follow the trail towards preserved state

Use traces to identify the relevant process, thread, request, transaction or causal transition. Then locate

an appropriate dump or snapshot.

LATFIEE — use preserved state to test the account

Inspect the dump to determine whether the state agrees with what the logs claimed and what the trace

appears to show.

The full movement is:

E>T> F>UF

Account = trail - preserved state - evidence

19
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But analysis can also run in reverse:

F>T>F>X

State - preceding path - recorded statements = reconstructed meaning
A second, more forensic formulation
Another natural Chinese formulation is:

FERYLG — ZHET — FRER

System scene — system trail — system self-account

Here:
¢ the memory dump is the scene;
¢ the trace is the trail through and around the scene;

¢ the log is the system’s account of what occurred.

The investigator should trust none of them in isolation. The scene may be incomplete, the trail may

contain gaps, and the account may be mistaken. Diagnostic truth emerges from their B3 (huzhéng)—

mutual corroboration.
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Chapter 6 — Korean: 2 El—X}F|—7|5

The Korean perspective is especially valuable because it moves across three lexical layers. English-derived

technical terms identify the familiar artifacts; Sino-Korean terms express formal analytical concepts; the

native Korean word X} #|, together with Sino-Korean 2™, makes the remaining trail experientially

concrete. The result separates the activity of tracking from the trajectory produced by motion and from

the marks that remain after passage.

The conventional Korean technical terms are:
e Memory dump: H[Z22| HI

e Trace: =X E2||0|A AW XX XXM 27T

- ’ ’
e Log: 21, 7|5

Unlike the Chinese terminology, modern Korean computing vocabulary frequently retains English

loanwords such as H{2 2], X E3|0|A, and 21. However, when these terms are explained through

Korean and Sino-Korean vocabulary, a richer conceptual structure emerges:
sl — A3 — 7| %
State — trail — record

This triad can be understood as three different forms of diagnostic knowledge.

Sources for this chapter: [4, 5] in Sources and Further Reading.

1. Memory Dump as & Ef — captured state

Korean technical documentation normally calls a memory dump HI22] I or simply B IX. Microsoft’s

Korean documentation' defines a dump as a file containing a snapshot of a process at the time the dump
is created, allowing the application’s state to be inspected. A process dump contains no earlier execution

history by itself.

The borrowed word B X retains the English image of emptying or depositing contents. In Korean

diagnostic language, however, the artifact can be interpreted more naturally as:
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° é;"EH9—| '.:_l'E — a cross-section of state

o &7t ME}f — momentary state

o M22| AT — memory scene

o HEY

M
o

[HH 24 — 3 casting or impression taken from the state

The last expression is metaphorical. Just as one can make an impression or cast of an object, a dump can

be viewed as something that has [{tH, or captured, the internal configuration of a process.

A full user-mode dump may contain the process memory space, executable images, handle information,

stacks, threads, and other data needed to reconstruct the process’s condition at the capture point.

A memory dump therefore primarily answers:

T HAEIS of TR

What state was the system in at that moment?

Or more concretely:

I =2t 7o W2 2[o) Eof 2=

What remained in memory at that moment?

The Korean concept & El emphasizes configuration rather than narrative. A dump preserves the

arrangement of things, but not necessarily the sequence of actions that produced that arrangement.

2. Trace as &8, Y| and XI5l

Korean offers several related words for trace, and their differences are diagnostically important.
=X — following the trail
A is written :BH:

e 3B — to follow or pursue

e [ — afootprint, trace, or trail
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The National Institute of Korean Language® defines £&3ILC} as following the traces of an event or person

in order to find something.
Thus, & primarily describes an activity:

Someone follows evidence that has already been left behind.

In software diagnostics, tracing can similarly mean following:
e execution flow,
* requests,
e calls,
* messages,
e transactions,
e causal relationships,
e movement across processes or services.

The Korean word therefore places the analyst inside the concept. A trace is not only generated by a

system; it is also followed by an investigator.
H = — the path produced by movement
HAH is written B

o Bl — track or wheel track

o BF — trace or footprint

The Korean Basic Dictionary” defines it both as the track left by a moving object and as the course through

which some activity has developed.
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This makes HI& particularly suitable for the resulting trace artifact:

/8l & — execution trajectory
2% 75 — request trajectory

LF XIf Z& — error-propagation trajectory

A trace does not merely list events. It reveals that execution has travelled through a structured path.
X% and EX — what remains after passage

The native Korean word Xt means a mark or place left behind by something. 2 similarly refers to

evidence or a mark indicating that something happened or existed.

These words are less technical than & and H|&, but perhaps more evocative:

A|AHo] 23/ ofn] B2 At

The trail left as the system moved

The Korean trace concept can therefore be divided into two complementary sides:

Korean term Diagnostic meaning

=H The act of following

HH The structured path

PN S R The residual marks left behind

EgjojA The technical artifact containing those marks

Official Korean technical documentation uses expressions such as O|HIE =& XX 27 and O[HIE Z

X 21 I} for captured diagnostic event sequences.

A trace therefore primarily answers:

MAEN2 ofel 212 7% 07|77 2P
By what path did the system arrive here?
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It may also answer:

F20] ofHl A2 2FHIEIP

What moved, and in what order?

Unlike a dump, a trace is temporal. It shows movement, order and interaction. But it usually preserves

only the state values selected by its instrumentation.

3. Log as 7|& — an intentionally preserved account
The ordinary technical word is 21, but its closest conceptual Korean equivalent is 7| &.

718 is written EC%%. The Korean Basic Dictionary™ defines it as writing or otherwise preserving facts or

thoughts so that they will remain for later, as well as the resulting document or representation.

This definition exposes an important property of software logs:

A log is not merely something that remains accidentally.
It is something that was deliberately selected for preservation.

A log records what instrumentation was designed to notice:
* named events,
e warnings and errors,
e state changes,
e identifiers,
e decisions,
e durations,
e outcomes,
¢ values considered diagnostically relevant.

The system does not independently decide what matters. Developers, architects, operators and

frameworks determine what can be logged and how it will be described.
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A log can therefore be understood as:

o AAH!J|E — system record

o A J|E — execution record

e 29 7|8 — operational record

o AJAHIO| X}7| 7|F — the system’s self-record

. Az

[ =

—

% — instrumented account

Korean technical documentation describes diagnostic logs as information recorded by an application or

platform and made available for debugging and analysis.

A log primarily answers:

AXH2 PAS IIZHEI

What did the system record?

A deeper diagnostic question is:

NAES B 7| Zo1ES HAE 2=

What was the system designed to record?

The second question matters because absence from a log does not prove that an event did not occur. It

may simply mean that the event was not instrumented, was filtered out, was overwritten, or could not be

emitted.

The three Korean epistemic forms

The resulting Korean diagnostic triad is:

Artifact

Korean concept

Diagnostic form

Principal question

Memory dump

HEl

Captured configuration

What state existed then?

Trace

X [ HH

Movement made observable

How did the system arrive
there?

Log

=

=

Intentionally preserved account

What did the system
record?
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In compact form:

ETL MEE EHEL)

A dump captures state.

E2o| AL £5/2/0 F#E S
A trace reveals the trail of movement.
EIE MEE YIS 7| 2B

A log records selected facts.

These are not simply different file formats. They embody three different relationships to software reality:

o MEl concerns what existed.
o X} concerns what passed and changed.

e 7| concerns what was deliberately made communicable.

AYEH is not history

A memory dump may contain the decisive corrupted object, blocked thread, invalid pointer, exhausted

resource or inconsistent structure.

But the dump normally does not reveal the full sequence of events that produced it. Microsoft’s Korean
documentation' explicitly contrasts process dumps with execution histories: a process dump is a memory

snapshot and does not itself contain earlier information.

Therefore:

Y= 22 2of FA[2F FE MAE 2ol FAE gL

State shows the result, but not necessarily the complete path.

X1Fl is not complete state

A trace may reveal calls, transitions, messages and timing, but only for the events and attributes that were

captured.
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It can show:
e where execution went,

¢ when operations occurred,

which components interacted,

how long transitions took,
e how an error propagated.
But it may omit:
¢ hidden object state,
e overwritten memory,
e uninstrumented branches,
¢ values not included in trace messages,
e corruption that occurred below the tracing layer.

Therefore:

MFE SIS 2ol FAIBHZX MM E 2ZESAE 2L

A trail shows movement, but does not preserve the whole state of existence.

7|2 is not necessarily truth

A log is shaped by vocabulary, assumptions and implementation decisions.
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A message such as “connection failed” may be:

e correct but incomplete,

¢ emitted by the wrong layer,

e based on a secondary symptom,

e delayed,

e duplicated,

¢ incorrectly classified,

e disconnected from the original cause.
The log records what the code knew—or believed it knew—at the point where the message was produced.
Therefore:

I/ZE2 H=0/ X2t XA HAE OfL/LCf.

A record is an account, but not the whole truth.
A Korean diagnostic cycle

The three evidence forms can be arranged into a diagnostic method:
71=20lM X3 E =Lt
Find the trail through the record

Begin with logs. Their terminology, timestamps, identifiers and reported conditions suggest which

execution path should be reconstructed.

X3 E w2t AEefoi| o| =Lt
Follow the trail towards the state

Use traces to identify the relevant process, request, transaction, thread, component or causal transition.

Then locate or capture the corresponding dump.

HE2 7|55 aFett

Test the record against the state
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Use the dump to determine whether the internal state supports what the log reported and what the trace

appears to imply.
The cycle is:

IS £ Mef> HE

Record - tracing = state —> verification

A reverse analytical movement is also possible:

MEf> GEE> 7|55 Y

State - backward tracing - records - interpretation

The Korean word & 3 &, meaning to trace backwards, is particularly appropriate for postmortem

analysis: the analyst begins with a failure state and reconstructs the earlier path that produced it.

A forensic Korean formulation
A second, more concrete triad is:
BE— SM— |2
Scene — route of movement — record

Here:

e the memory dump is the $1%&, the preserved scene;

e the trace is the S or X}, the path through the scene and towards it;

 the logis the 7| &, the written account produced along the way.

This resembles a forensic investigation:
e the scene may have been altered;
¢ the trail may contain gaps;
¢ the record may be mistaken;

e timestamps may disagree;

e witnesses—in this case, components—may have only partial viewpoints.
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Diagnostic confidence emerges through:

&3 ZZor kAf ZZF

mutual or cross-verification

No single evidence source should automatically be treated as authoritative.

A specifically Korean linguistic insight
The Korean perspective is distinctive because it provides three linguistic layers at once.

English-derived technical terms

o M2

o Efo|A

o 211

These name the engineering artifacts directly.

Sino-Korean analytical terms

[ )
0z
m
o =

~
At

rlok

These provide abstract conceptual structure.
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Native Korean experiential terms

IPNES

o EfCH

o 27}t

o CELIC}

These describe how evidence is encountered by an investigator.
Together they produce a complete diagnostic movement:

PP 51, 247H= TZE nfefilE, 1 oA SEfE 2 thCf

Something remains; the analyst follows it; and through that process the state is revealed.

This makes the Korean formulation more dynamic than a simple classification of artifacts.

The system:

1. MENE J}EICE — possesses state;

2. XFE H2ICt — leaves a trail;

3. AFAE 7|88} — records events.

The analyst:
1. 7|88 Y=L — reads the record;
2. XHFIE FHSICL — follows the trail;
3. AEE MAMBICE — reconstructs the state.
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Chapter 7 — Japanese: IKRE—B\BF—5C 2R

The Japanese perspective provides the clearest staged transformation of trace evidence: iB#F > EEF >

JREF > SE®F. Tracing begins as an activity of following, yields a trajectory, discovers residual signs, and

becomes evidential only after preservation and verification. This sequence prevents the common mistake

of treating raw instrumentation output as already established proof.

The conventional Japanese technical terms are:
e Memorydump: XEUAH >
e Trace: FL—X, ETrL—X, ARVEFL—X
e Log: O, O7JCER

Modern Japanese computing terminology commonly retains the English-derived katakana words % > 7,

kL =X, and @%. Yet Japanese kanji vocabulary exposes several distinctions hidden inside the English

terminology:

K — Y8 — OER

State — trajectory — record

This triad represents three different forms of diagnostic knowledge:

 the dump captures the system’s 1KHE;
e the trace reveals its E.EF and JRHF;

e the log preserves a selected S0ER.

Sources for this chapter: [6-10] in Sources and Further Reading.
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1. Memory Dump as {KEE — captured condition

Japanese technical documentation normally uses XE W 4 > 7 or simply 4 > 7. Microsoft’s Japanese
documentation’® describes a dump as a file containing a snapshot of a process at the moment it was

created, enabling examination of the application’s state.

The word iR HE (jotai) means the condition or configuration in which something exists. A dictionary

explanation even uses the analogy of taking a photograph at one particular moment to describe a state at

time (t).

This makes $REE especially appropriate for a memory dump:

BBBHGICH IS > X T LDKE

The state of the system at a particular moment

A dump may preserve:
* memory contents,
e threads and stacks,
e registers,
e objects and data structures,
¢ handles and references,
¢ loaded modules,
e partially completed computations.

A live kernel dump is similarly described as capturing system state and preserving a consistent snapshot

of kernel memory for later analysis.
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Several Japanese expressions can therefore illuminate the concept:

o IREEDEL — a copy or image of state

o BRRIIREE — momentary state

o XE DERME — a cross-section of memory

o AT LMDIRIF — the scene of the system

o —BR%ZEYIDEL>7-H D — something that cuts out one instant

The phrase 1D HY3, “to cut out” or “extract,” is particularly suggestive. A memory dump separates one

instant from the continuous life of a running system and makes that instant available for inspection.
A dump primarily answers:

EDEHE. X TLIFE DI S GKEE 2 /DD

What state was the system in at that moment?

It may also answer:

EDEF. XTEUICIRETD T > TLEDD,

What remained in memory at that time?

A memory dump is therefore predominantly spatial and configurational. It presents objects, relationships

and structures as they existed at a selected moment.

2. Trace as IB &, ELEF and IR

Japanese does not offer only one conceptual equivalent for trace. It offers several, and their differences

are diagnostically valuable.
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1B — the activity of following

1B is read tsuiseki:
e 3B — to pursue or follow;

o HF — amark, footprint or trace.

The word means pursuit, tracking or tracing. In computing contexts, it can describe following execution

or monitoring an evolving process.

Thus, IB#F emphasizes an activity:

HINIEHEESC
Following the marks that were left behind

In software diagnostics, the analyst may pursue:
* arequest,
e atransaction,
e athread,
* amessage,
e 3 function call,
e anerror,

e astate transition,

a causal chain.

This means that IBEF places the observer inside the concept. The system produces evidence, but the

investigator actively follows it.
A useful formulation is:

FITEEHT S,

Trace the execution.

Here, trace is something one does.
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B #F — the path travelled

BLEF is read kiseki. Its literal imagery is that of a track or course produced by movement. It can refer to
the path of a moving point or object and, more generally, to the course through which an activity or

development has passed.

In diagnostics, this produces natural expressions such as:

RITHEHF — execution trajectory

B3R DB — request trajectory

SIBDENEF — processing trajectory

FEEREOENEF — fault-propagation trajectory

IREBFEDEEF — state-transition trajectory

A trace is therefore not merely a collection of messages. It represents the route through which execution

moved.

Where B is the analytical action, ELEf is the path being reconstructed:

EFTSED, PHELLE S,

The investigator traces by following the trajectory.

A trace primarily answers:

SXTLIFEDIEBEE > T, COREICE/=DD
Through what path did the system arrive at this state?

JRHF — evidence that something happened

JRHF is read konseki. It refers to a remaining mark or sign from which a former presence or event can be

inferred. The English word trace is similarly translated into Japanese as JEHF, IZEF, BF, or BHF when it

denotes something left after passage or action.
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This gives trace analysis a more forensic interpretation:

S X TLDEEH R L IR

The traces left by system activity

Examples include:

e an error message left after a failed operation;

e atiming gap left by contention;

¢ repeated retries left by an unavailable dependency;

e an unexpected transition left by corrupted state;

¢ an identifier appearing across several services;

e anincomplete sequence left by a terminated process.

The distinction is:

Japanese term Diagnostic meaning

B R The act of following

M The path through which execution moved

B Residual evidence that movement or activity occurred
FL—X The technical mechanism or collected artifact

Microsoft’s Japanese documentation® describes event trace log files as containing trace messages

generated during one or more trace sessions. The messages are first placed in trace-session buffers and

then delivered to consumers or written to trace logs.

Thus, the technical b L= 2 contains selected JEEF from which an execution L& can be reconstructed

through 1BHF.

SIEBF — trace as evidence

Japanese technical and security language adds another important word:

ZEHF (shoseki) — evidential trace or audit trail
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A dictionary describes SEHF as a trace that later helps demonstrate that something was factual or true.

In computing, & & S BF refers to retained information that supports auditing, compliance and

investigation. Microsoft documentation, for example, describes an audit trail as a collection of textual log

files recording system interactions and changes.

The Information-technology Promotion Agency of Japan also discusses preserving logs so that evidence of

security compromise remains available and can later be analysed for signs of intrusion.

This produces an important progression:

BEF-> FEHF

Residual trace = evidential trace

A JREF merely remains. A SIEBF has been collected, preserved and contextualized so that it can support

an inference or claim.

Not every trace message automatically becomes evidence. It becomes useful EE BF only when its

provenance, time, context and integrity are sufficiently reliable.

3. Log as 50#% — intentional preservation
The ordinary Japanese computing term is 14/, but its main conceptual equivalent is S8k (kiroku).

528} means writing down, representing or otherwise preserving facts so that they remain available for

future use. It can refer both to the act of recording and to the resulting preserved material.

This reveals a defining feature of logs:

Logs do not simply remain; they are produced because something was selected to be recorded.
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A system log may record:
e named events,

e warnings and errors,

identifiers,

e decisions,

state changes,

® resource usage,

durations,

security operations,
e success and failure outcomes.
A log is consequently not a neutral copy of system reality. It reflects instrumentation decisions:

e what developers considered important;

which events received names;

which values were exposed;

which severity levels were assigned;

which messages were filtered;
¢ which events were never instrumented.
A log primarily answers:

SXTLIRTETLERL /DD
What did the system record?

The deeper question is:

SRTAIETCERT Sk SICRF SN TV IEDD

What was the system designed to record?

The difference matters because an event’s absence from a log does not establish that it never occurred.
It may not have been selected for logging, may have been filtered, dropped, overwritten or lost during

failure.
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502%, [BE and HEE

Japanese provides several related concepts around logging.
§02% — recorded fact

§08% emphasizes deliberate preservation. It is the broadest conceptual equivalent of logging.

TN FELEFRT S

Record an event.

[&FE — accumulated history

[& BE (rireki) refers to what something or someone has passed through over time. In computing, it

naturally appears in expressions such as:

o 2{ERBFE — operation history
o ZE[ERE — change history

o RITIEFE — execution history
o 72Ut RXFEREE — access history

Where 58 & emphasizes individual recorded facts, & FE emphasizes their accumulated temporal

continuity.

A log can therefore be understood as a set of records that forms a history:

FCERDEFRDELEICH B,

An accumulation of records becomes a history.
HEE — operational journal

H 5 (nisshi) means a regular chronological account, especially an official or operational one; it is

distinguished from the more personal HEg.
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Although Japanese computing normally uses the katakana term E14/, the journal-like meaning survives

conceptually:

A log is a chronologically maintained operational record.

The terms can therefore be arranged as follows:

Japanese term

Emphasis

5 Individual facts intentionally preserved

B The accumulated course of past operations
= A chronological operational account

aos The technical artifact or recording mechanism

The three Japanese epistemic forms

The resulting Japanese diagnostic triad is:

Artifact Japanese concept Diagnostic form Principal question
Memory dump JREE Captured configuration What state existed then?
Trace N - JREF Observable movement and its remains It-lhc;\/:eild the system arrive
- . What did the system
Log =0 Intentionally preserved account record?
In compact form:

S TIEREETORS,

A dump cuts out a state.

FL—RIZETDHRHET T

A trace shows the trajectory of execution.

O71&EIE N /=BEEECIRT B,

A log records selected facts.
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These are not merely three file formats. They represent three different ways of knowing a software

system:

o IRHE concerns what existed;
o BhEF concerns how it moved;
o JEHF concerns what its movement left behind;

o 522} concerns what was intentionally preserved.

IREE is not ¥Z4Z

A memory dump may expose the decisive evidence:
e acorrupted object;
e 3 deadlocked set of threads;
e astale pointer;
¢ aleaked resource;
e aninconsistent data structure;

e an unexpected queue;

a partially updated state.
But the dump does not ordinarily contain the complete earlier sequence that produced that state.

Therefore:

KEIIIFRETIN,. ECICESIHEEDINTETITDIITIEEGL),

State shows the result, but not necessarily the complete course that led to it.

The Japanese word $¥Z#& is useful here because it means the circumstances and progression through

which something came about.

A dump preserves the $E5R & L TDIREE, the resulting state, but analysis must often reconstruct the €

CICE #2418, the course by which it arose.
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BLEF is not complete existence

A trace may show:

e execution order;

e calls and returns;

e service interactions;

* request propagation;

e timing and latency;

e retries;

e transitions;

* error propagation.
But it normally contains only events and values selected by tracing instrumentation.
It may omit:

e uninstrumented branches;

¢ hidden memory state;

e overwritten values;

¢ silent corruption;

¢ state changes below the tracing layer;

e events dropped because of buffer or resource limits.
Therefore:

BFIIB I ET I, FHEL TVERKEDINTERFET SDIFTIALL,

A trajectory shows movement but does not preserve every state that existed.

§02% is not necessarily truth

A log message is a statement generated from one implementation viewpoint.
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For example, a message saying “connection failed” may be:

accurate but incomplete;

a secondary symptom;

based on stale information;

emitted by the wrong abstraction layer;
incorrectly classified;

separated in time from the original cause.

A log says what a component was programmed and able to say at that point.

Therefore:

FCERIFFEZENDFHD D TH > T, FEEDEDEIIRE5% L),

A record is a clue to the facts, but is not necessarily the facts themselves.

Or more compactly:

FERINIEC L E, EFICES S EIXA—E RS %),

What was recorded and what actually happened are not necessarily identical.

A Japanese diagnostic cycle

The three evidence forms can be connected into a diagnostic method.

ECEREHO

Read the records

Begin with logs. Their timestamps, identifiers, terminology and reported events suggest which

components and time intervals require investigation.

Mz

Follow the trajectory
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Use traces to reconstruct the relevant execution path:
e which request moved where;
¢ which thread performed which operation;
e which transition preceded the failure;

e where latency, retries or divergence began.

The verb e € 3 is particularly expressive. It means following a route, sequence or set of clues step by

step.

KEEFARDB
Inspect the state

Use a dump or snapshot to examine the internal configuration at the significant point identified by trace

analysis.

HEICRETS
Cross-check the evidence
Determine whether:
e the dump supports the trace interpretation;
¢ the trace explains the logged statements;
¢ the logs identify the same entities visible in the dump;
e timestamps and causal relationships are consistent.
The complete movement is:

SOER > EBEF-> BFF-~> K-> FBE

Record > tracing - trajectory - state = corroboration

A reverse movement is equally important:

KEE> YR > REF > 70ER> FIEHE

State = backward inquiry - traces - records - reconstruction
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The Japanese verb #8 3 (sakanoboru), “to go back upstream or backwards in time,” is especially

appropriate for postmortem analysis.

The analyst begins with the visible failure state and works upstream towards its origin:
[EERED S FENH S,
Trace backwards from the failure state towards its cause.

A forensic Japanese formulation

A second, more concrete triad is:

5 — B D — oER

Scene — movements or trail — record

Here:

e the memory dump is the ¥315, the preserved scene;

e the trace is the BHY D, the sequence of movements leading to and through the scene;

e the logis the SB&R, the written account produced along the way.

The word BHY D can mean footsteps, progress or the route taken. It is therefore a natural forensic

metaphor for reconstructing execution.
The investigator must remember:
¢ the scene may be incomplete;
¢ the trail may contain gaps;
¢ the record may reflect only one viewpoint;
e timestamps may be imprecise;
e some evidence may have been overwritten;

o different components may describe the same event differently.
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Diagnostic confidence emerges through:

FEERSF — mutual verification
BE& — comparison and reconciliation

E17/7} — corroboration

No single artifact is automatically authoritative.

A specifically Japanese linguistic insight

The Japanese perspective operates through three linguistic layers.

Katakana technical artifacts

e XEVARVY
e FL—X
° Dﬁ‘

These identify the engineering mechanisms and file types.

Kanji analytical concepts

\ b
° &

o JBHS

o NS

o JEHS

o EEBF

o SCER

. B

These classify the different epistemic functions of the artifacts.
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Native Japanese analytical movement

e 583 — to remain

o f=¥'% — tofollow step by step

e iBS — topursue

o #3 — totrace backwards

o YD HELS — to capture one portion or instant

5 L&hHhtE 3 — to compare and reconcile

Together they form a complete diagnostic process:

SXTLDRHEFE L. PHEDEDRAFELLE D, REERN, BEHREFS LEDYE
Bo

The system leaves traces; the analyst follows their trajectory, examines the state, and compares it

against the records.

The system:

1. IREEZIFD — possesses state;

2. EnBF%ZHE < — describes a trajectory;

3. JRHF%Z5%T — leaves traces;

4, HFFEZECERT B — records events.
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The analyst:
1. FEER%Z 5L — reads the records;
2. JR#F%Z RDI1 3 — finds the traces;

3. ENBf%ZE =¥ % — follows the trajectory;

4, IREE%ZPBIBRL 9 B — reconstructs the state;

5. FE#FE L TEfFlF S — establishes corroborating evidence.
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Chapter 8 — Arabic: Jow—3i—al>

The Arabic perspective adds a crucial causal bridge. );ﬁ can denote a mark left behind and also an effect

or consequence. A trace can therefore be read not only as evidence about movement but as what
movement has done to the diagnostic world. The language joins tracking, route, residue, consequence,

record, and testimony in a way that naturally supports forensic reasoning.
The conventional Arabic technical terms are:

* Memory dump: 5 ,S13Jl 345 Cala 8 5SI13)1 @545
o Trace: iaull g o, UT 5l (s

o Log: &lasYl e (Mo (Yo

Arabic technical documentation commonly uses 3S131 g4 ya5for a memory dump, gcdl for tracing, 3Ll for
collected traces, and <Ml for logs. Microsoft’s Arabic-localized documentation™, for example, renders
a memory dump as 3,S131 &3545 and describes such a dump as a snapshot of a process at the moment it is

created, while its observability documentation describes traces as capturing the journey of a request or
workflow by recording events and state changes. Note that Arabic localization on Microsoft Learn covers
Azure and product documentation; the .NET conceptual pages resolve under the ar-sa locale but their

body text is served in English.

When these expressions are examined through Arabic vocabulary and word roots, a useful diagnostic triad

emerges:

Jovs — 351 — Al>

State — trace/effect — record

These are three different forms of knowledge about a software system:

e the memory dump captures its dl>;
o the trace reveals its yil and ,lus;

e thelog preserves a selected |>w.

Sources for this chapter: [11, 12] in Sources and Further Reading.
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1. Memory Dump as dl> — captured condition
The standard expression ,S11l &,54% consists of:
* &y4% — emptying, unloading or transferring contents;
e 3SI3l — memory.

The technical metaphor is therefore more active than the English word snapshot. The contents of memory
are conceptually emptied out or transferred from the running system into an external artifact that can be

examined later.

Microsoft’s .NET documentation describes a dump as a snapshot of a process at the time the dump was
created and says that it permits the process state to be captured and examined separately; the Arabic-

localized pages name that artifact 5,131 4.

The central Arabic concept for this diagnostic form is:
pladl dl>
the state or condition of the system

The Cairo Arabic Language Academy'” defines = .l Jl> in terms of its quality, configuration and manner
of being. This makes 4> an appropriate word for the arrangement of memory, threads, objects and

resources at one moment.
A memory dump may preserve:
¢ thread and stack state;
e registers;
¢ objects and data structures;
¢ memory contents;
¢ |oaded modules;
¢ handles and references;
e partially completed operations;

e corruption or inconsistency visible at capture time.
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Microsoft’s documentation” distinguishes several dump sizes, from small dumps containing module,

thread, exception and stack information to full dumps containing all memory, including module images.
A dump therefore primarily answers:

sabaosll olls 8 pladl dl> Lo

What was the state of the system at that moment?

It may also answer:

§5,5131 5 135250 318 lile

What was present in memory?
34S131 as remembrance

The Arabic word 5,513 belongs to the lexical family of S35 , ¢S5 ,553 and 3,5is—remembering,

[12]

remembrance, recollection and memorandum. The Arabic Academy"“ groups these forms under the

same root family.
This creates a productive metaphor:
asdl ells 876,83 aladl oIS Lo z1y5] g0 8,S1A1 g%
A memory dump externalizes what the system “remembered” at that moment.

Of course, computer memory does not remember in the human sense. Yet the Arabic terminology makes

visible the relationship between:
¢ internal retention;
e external preservation;

e later recollection by an investigator.
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Possible conceptual descriptions include:

o 4l 8390 — image of the state;

e 3,S1il dasl — memory snapshot;

o oladl Ul o glris — a cross-section of system state;
o 3S13l sgie — the memory scene;

® 3aasa 55S13 — frozen memory.

The last expression is metaphorical: execution has stopped or been conceptually frozen, while its internal

arrangement remains available for inspection.

A memory dump is therefore mainly spatial and configurational. It shows what coexisted at one point,

but not necessarily how those things came to be arranged that way.
2. Trace as yluw ,zcd and Sl

Arabic provides several distinct words around the English term trace. Their separation is diagnostically

significant.
23— the act of following

23 means following something through successive signs, stages or locations.

In software diagnostics, one may:
e follow a request;
e follow a thread;
e follow calls between functions;
¢ follow messages across services;
e follow the propagation of an error;

e follow a sequence of state transitions.
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Thus, gzl emphasizes an activity performed either by instrumentation or by the analyst:

waliydl 3at5 i
tracing program execution
bl dls &Lu

tracing the journey of a request

Arabic Microsoft documentation uses gl for technical tracing and describes traces as recording function

calls, values, system events and state changes across the journey of a request or workflow.

The investigator is therefore implicitly present in the word:
Someone is following something that moves.

sluws — the route travelled

[12]

sluwa means a path, route or line of movement. The Cairo Arabic Language Academy'~ gives expressions

such as d> )l yluws and 35Ul ylua, meaning the route of a journey or aircraft.

This makes it suitable for the reconstructed trajectory of software execution:

o .8l ylue — execution path;

o Wl ylus — request path;

e  dasleall yJlus — transaction path;

o UasJl yluwa — error path;

o ol ylacsl yluws — fault-propagation path;

o JbJl &l yluws — state-transition path.
The distinction is:

ani25 Lo 00 ylually ( Joall go @izl

Tracing is the activity; the path is what we follow.
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A trace therefore answers:

sdlsdl oda | Jog o> pladl el gl sluuall Lo

What path did the system take to reach this state?
51 — the mark left behind

The most distinctive Arabic word in this analysis is )ji.

It may refer to:
e amark;
e afootprint;
® aremnant;
e atrace;

¢ anindication of earlier presence;

an effect or consequence.

Classical lexicographic sources describe the root as involving a mark or trace made or left upon something.

The Cairo Arabic Language Academy''” also preserves expressions such as o)_"s'i 9 el>=—he came after him

or followed in his wake.

This makes ).'ﬁ exceptionally appropriate for software diagnostics:

23930 32y dpall «S iy Lo g 33,

A trace is what execution leaves after it passes.
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Examples include:
e adiagnostic message left by a failed operation;
¢ alatency gap left by contention;
¢ repeated calls left by retry behaviour;
¢ anidentifier propagated through several services;
* an unexpected state transition;
e a partial sequence left when a process terminates;
e altered memory left by corruption.

The terms can be separated as follows:

Arabic term Diagnostic meaning

&u.s The activity of following execution

ylwa The route or trajectory followed

)_si A mark or consequence left by activity

Bkl A collected set of traces

&,...Jl J_'xm The technical artifact containing trace events

Microsoft’s Arabic Application Insights documentation*! uses Ul for trace telemetry and explains that

these records contain application events, custom diagnostic messages and trace statements useful for

understanding behaviour over time.
il as both trace and effect

Arabic adds a conceptual dimension that is weaker in the corresponding English terminology:

51 can be both a residual mark and an effect.
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This

means that an execution event may leave two related kinds of )."si:
1. o 93 )XY ).‘ﬁ — an observable mark in traces or logs;

2. (e }'ﬂ — an actual consequence in system state or behaviour.

For example:

increased latency leaves a timing trace;
that latency also causes retries;

retries leave repeated-message traces;
retries also increase resource pressure;

resource pressure leaves further traces and changes memory state.

Thus, an il may be evidence of a cause while simultaneously being the consequence of an earlier cause.

This

suggests a diagnostic chain:

aaz 3l D as caw > 31D o

Cause - effect/trace -> new cause > new effect/trace

The

Arabic word naturally joins causality and observability. The mark we observe may itself be part of the

mechanism that produces the next mark.

3. Log as o — deliberately retained record

The

standard Arabic term for a log is >, with the plural <Mocw.
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Common expressions include:
o aladl I — system log;
o &lasYl I — event log;
o o3l Yo — error log;
e Jwadl Jow — operational log;

o &84l loew — audit log;

2l Yo — trace log.

A > is not merely something that happens to remain. It is an organized record into which information

is entered and preserved.

The Cairo Arabic Language Academy’s™”

special register so that it is preserved from loss.

This reveals the essential character of software logging:
@y bas g yasl )5l g Sl

A log is a trace that was selected, preserved and organized.

A system log may contain:
e named events;
e warnings and errors;
e identifiers;
e decisions;
e durations;
e state changes;
e security operations;
e resource measurements;

e success or failure outcomes.

entry for Js. includes the idea of entering something into a
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Microsoft’s Arabic documentation" distinguishes execution logging from trace logging: execution logs

contain statistics, audit and performance information, while trace logs contain errors and general

diagnostic information.
A log primarily answers:

Salladl Yo lila
What did the system record?

A deeper question is:

S alduucd pladI @ad> Gl Lo

What was the system designed to record?

That distinction matters because absence from a log does not prove absence from execution. An event

may have been:

e uninstrumented;

filtered;

e dropped;

e overwritten;

e emitted too late;

¢ Jlost during failure;

described using another vocabulary.

J.«:uy.l ,J.‘zw.) and &lgy

Several related Arabic concepts sharpen the interpretation.
Juowui — the act of recording

Juwdi emphasizes the mechanism or process:

olasyl ISP

recording events

vl Blay Vaoewd

recording diagnostic messages
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Jowws — the resulting organized record

J=w is the artifact or body of retained entries:

Saasza ol e gouy Slas Yl o

An event log contains multiple recorded entries.

dlgy— an account or narrative

A log may also be understood metaphorically as:

the system’s account of what happened

But it is not an independent or complete narrative. It is an account constrained by:

e the component’s viewpoint;
¢ the available information;

e instrumentation choices;

e vocabulary;

e timing;

e severity classification.

A log message is therefore not identical to reality. It is a statement produced from one location within

reality.

The three Arabic epistemic forms

The resulting Arabic diagnostic triad is:

Artifact

Arabic concept

Diagnostic form

Principal question

What existed at that

Memory dump dl> Captured internal configuration
moment?
o How did the system arrive
Trace )Lw-n /)J Movement and what it left behind there? ¥
What did the system
Log JM Intentionally preserved account 4

record?
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In compact form:

A ndaly 3,S1A)1 gy yas,

A memory dump captures the state.
Ul yluall aassy el

Tracing reveals the path and its traces.
Byluseall @3Bl Jadsy Joeudll

The log preserves selected facts.

These are not simply three technical formats. They are three relationships to software reality:

dJl concerns what existed;
e ,Luall concerns how execution moved;

e Nl concerns what that movement left or caused;

J=dl concerns what was intentionally retained and made readable.

By cncd W

A dump may contain decisive evidence:

e acorrupted object;

¢ ablocked thread;

¢ aninvalid pointer;

e aresource leak;

* aninconsistent structure;

¢ an unfinished update.
Yet it does not ordinarily contain the complete earlier history that produced that condition.
Therefore:

el JolSI1 G slall 31y b5 ¥ (g ozl gl @il

State shows the result, but not always the complete road leading to it.
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WS Wl ud s3I

A trace may reveal:

e ordering;

e calls;

e transitions;

e timings;

¢ dependencies;

e retries;

e propagation across services.
But it normally includes only events and values selected by tracing instrumentation.
It may omit:

e hidden memory values;

e silent corruption;

e uninstrumented branches;

e overwritten state;

e events lost through buffering;

¢ changes below the tracing layer.
Therefore:

Bamsn o5 Lo IS Badioy ¥ i) (S yadl e Ty 5391,

A trace indicates movement, but does not preserve everything that existed.

@IS Bzl i Jorasdl

A log message reports what a component was programmed and able to report.
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For example, a message saying JLaidl Lué—“connection failed”—may be:

e accurate but incomplete;
e asecondary symptom;
¢ based on stale state;
¢ emitted at the wrong abstraction layer;
e separated from the original cause;
e assigned an inappropriate severity.
Therefore:
dad>l dolS 8yg0 ¥ (A3 Balga Joeudl.
A log is partial testimony, not a complete picture of reality.

This leads to another important Arabic concept:
3slgas — testimony or evidence

The Arabic Academy™ defines salill as one who gives testimony. In the diagnostic metaphor, each
component behaves like a partial witness: it reports what it could observe from its own position.
A log may therefore be treated as ~Uadl 3slga, the system’s testimony—but testimony that must be

corroborated.

An Arabic diagnostic cycle

The three evidence forms can be arranged into a method.
Joadl 3l s

Read the record

Begin with logs. Their timestamps, identifiers, component names and reported conditions suggest where

to investigate.
S s

Follow the trace
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Use tracing to reconstruct:

* request movement;

function and service interactions;
e transitions;
* retries;
e timing;
e error propagation.
The phrase is especially natural in Arabic:

S g

Follow the trace.
Sl by Bale]
Reconstruct the trajectory
Individual trace events become a meaningful execution path only after they are ordered and related.
ALl od

Inspect the state

Use a dump or snapshot to examine the internal configuration at the significant point identified by trace

analysis.
A1 dslia
Compare the evidence
Determine whether:
¢ the dump supports the trace interpretation;
e the trace explains the log messages;
e identifiers refer to the same entities;
e timestamps and causal relations agree;

e one artifact contradicts another.
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The complete movement is:

885 > Al > Hluw > 25 > o
Record - tracing = path —> state —> verification

The reverse movement is equally important:

sliy Bale] > Jams > 51 B oy > Als

State = following traces backwards = record = reconstruction

The investigator may begin with a crash state and move backwards through the (5T until the original causal

region is found.

A forensic Arabic formulation

A more concrete triad is:

3algan —yi — agdka

Scene — trace — testimony

Here:

the memory dump is the 14w, the preserved scene;
the trace is the )Si, what movement left behind;

the log is the 3.lg., the system’s partial testimony.

The diagnostic investigator must remember:

the scene may be incomplete;

the trace may contain gaps;

the witness may be mistaken;
timestamps may disagree;

evidence may have been overwritten;

different components may describe one event differently.
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Diagnostic confidence emerges through:

=zl — careful verification
448all — comparison
Wyl ydl — correlation

.Y y8Lai — convergence of evidence

No artifact should automatically be treated as the entire truth.

A specifically Arabic linguistic insight

Arabic exposes diagnostic relationships through families of words formed from shared roots.

The family of memory

| 53800 — gyS3— S — S3—15,513

This family connects retention, recollection, remembrance and written reminders.

The family of following

[

This family connects sequence, following and systematic pursuit.

The family of traces and effects

| b — b — Ui —

This family connects the mark left behind with the influence or consequence produced.

The family of records

This family connects the record, the act of recording and the entity that performs or contains the

recording.
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Together they describe the entire diagnostic process:

Aol by oy N g g «Jomad! Msall T3 @3 6000y Lo (oamy Joearg 1351 yig (o Ll badiimey
slallg.

The system retains a state, leaves a trace and records part of what happens; the analyst then reads
the record, follows the trace, and reconstructs the state and path.

Actor Diagnostic sequence

System Glast e > 1351 Sy > Bl el > Al o) 5553

38l ghszy > dlodl oy > sluall el aeey > 5 gl > Jawdl

Analyst .
AR
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Chapter 9 — Sanskrit: lqRT—ug—3if AT

Modern Sanskrit has no single universally standardized vocabulary for every computing artifact. The
compounds and formulations in this chapter are therefore conceptual renderings. Their analytical value

is substantial: UG connects step and footprint, AT identifies a path, and &R names an impression

formed by earlier action that continues to shape present state. The perspective makes internal residue as

important as externally emitted events.
Possible Sanskrit-oriented expressions are:

¢ Memory dump: ad-3m; conceptually, Wﬁm— representation of the memory state
* Trace: ¢¥; 3TIERUM, SITHAH, AT, UGH, UaIgH,

e log: FIT‘T; Gﬁalﬁ'@?, BRCIREGECH

* Execution history or account: g<il=i:

From these terms, a useful diagnostic triad emerges:
TN — UG — Ao E

State — trace or footprint — recorded account

A more philosophically suggestive version is:

AR — YWHR — At

State — residual impression — inscription

These formulations describe three ways in which a software system becomes knowable:

e amemory dump preserves its 3TdRYT, its condition at one moment;
e atrace reveals its Uq, the steps or marks left by execution;
¢ alog preserves an 31fIeRg, an intentionally recorded account.
Sources for this chapter: [13, 14, 15] in Sources and Further Reading.
1. Memory Dump as 3Td®IT — the state in which the system stood

The Sanskrit noun 3TdRIT (avasthd) means a state, condition, situation, stage or degree.
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Its structure is diagnostically evocative. It is related to the verbal idea of standing or remaining in a

particular condition:
T Srawm fasfa
the condition in which something stands

A memory dump can therefore be viewed as:

dhTelTaRIT

the state belonging to that particular time

It preserves a selected arrangement of:
¢ memory contents;
e threads and stacks;
e registers;
e objects and data structures;
e references and handles;
¢ |oaded modules;
e partially completed operations.

The dump asks:

e &0 =1 JTTRAT T A2

What was the state of the system at that moment?
Or:

a1 wyd foh {2 st

What was situated in memory then?
Tfd — memory and what can be recalled

The Sanskrit word @'{ﬁ (smrti) means recollection, remembrance or memory and derives from the verbal

root associated with remembering.
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Its classical meaning is broader and more human than computer memory. It also names remembered

tradition. Nevertheless, as a conceptual metaphor for computing, it suggests that memory is:

Iq 4rid, dq 9T Sid

that which is retained and can later be recalled

A memory dump moves part of this retained internal condition into an external diagnostic object.

Possible descriptive expressions include:

o Wﬁﬂ"{— image of the memory state;
° Wﬁﬁﬂ— representation of state;

o a-TUTIE@TIﬁﬂ'J{— image of a momentary state;
o dHATIRTEUS: — a cross-section of system state;

o @Tﬁ?l@[ﬁ' — suspended or frozen memory.

These are analytical coinages rather than established universal technical terms.

The most important idea is:

S YaTed e S fRRiaifd|

A dump stabilizes a state within an ongoing flow.

Execution is normally changing continuously. The dump separates one configuration from that continuity

and makes it inspectable.

2. Trace as 3TJHRUTH — the act of following

The Sanskrit term 3JHIUMH (anusaranam) means following or going after.
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This corresponds closely to tracing as an activity:
o following a request;
¢ following a thread;
¢ following calls;
e following messages across processes;
o following the propagation of an error;
o following a causal sequence.

Thus:

fAsaTeTeg srgaRu

following the execution

The analyst is implicitly present in this formulation. Tracing is not only something produced by

instrumentation. It is also something performed by an observer.

The investigator asks:

ECATShH: ShYH ITHA:?

How should the sequence of events be followed?

Or:

S Hel ATerd, HIH HPTeaH?

How can one follow the fault back to its origin?

Where the English word trace can denote both the activity and its result, Sanskrit can separate them:

. W/ SIJITH-H — the act of following;

o TRf — the path followed;

o UcH / W&'ﬁ?ﬁ"{— the mark or footprint left behind.

3. Trace as AT — the route taken by execution

The Sanskrit noun AT (margah) means a path, road, way, track, course or method. It can refer both to a

physical route and to a figurative course.
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This makes it an appropriate concept for:
o fAwgreHml: — execution path;
Gﬂﬁ‘aﬁﬁ? — request path;

oMM — message path;
o GIYYORATE — fault-propagation path;
o IGRMIRGITHN: — state-transition path.
A trace therefore reveals more than isolated events. It reveals a route:

5t ohe] ATIUT SIATH_ AT STTAH?
By what path did the system arrive at this state?
The distinction can be expressed compactly:

SERU} foha; AT SERUf: he |

Tracing is the activity, the path is the sequence being followed.

The log or trace file may contain separate messages. Only analysis turns those messages into a

reconstructed AT,

4. Trace as Uq — the footprint of execution

The Sanskrit noun UgH (padam) has a remarkably wide semantic range. Among its meanings are a step,

footstep, trace, vestige and mark.

This makes UgH especially powerful for trace analysis.

A trace message may be treated as:

fsuTeT® ue,

a footprint of execution

A sequence of messages becomes:

UqehH:

a sequence of steps or footprints
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And trace analysis becomes:

EEIG GRS
following the footprints

This formulation unifies execution and investigation:
1. the system moves;
2. its movement leaves tIETﬁ, steps or marks;
3. the analyst follows those marks;
4. the pathis reconstructed.
Possible related expressions are:
o qzﬁaq— footprint or step-mark;
o HRIUGH — operational step;
e YcdUgH — event footprint;
o EBFGFCIETL— trace of a fault;
o HRUMGIH — causal footprints.

The trace asks:

HIA g d-30T JTA?

What footprints were left by the system?

The word UGH also means a word or textual unit in Sanskrit grammatical traditions. This creates an

additional analogy: a trace consists of discrete diagnostic “words,” but their meaning depends on their

position within a larger sequence.

A single message is like an isolated UgH, Its full diagnostic meaning appears only when related to the

preceding and following messages.

5. ﬁg — trace as a sign
Another useful Sanskrit concept is ﬁ?ﬂ{(cihnam): a mark, sign or distinguishing indication.

A El'c{ﬁa'ﬁ[is literally a foot-mark or footprint. Dictionaries gloss the compound as a footprint or footmark.
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This gives trace analysis a semiotic form:

g gad; o SRUT SrgHEd|

A sign is observed; its cause is inferred.

A retry message, latency gap or corrupted value is not necessarily the cause of a problem. It is often a ﬁa’,

a sign pointing beyond itself.
Thus:
e alogentry may be a ﬁﬁ;
¢ atiming anomaly may be a [Ig;
* an unexpected transition may be a ﬁ_ﬁ’;
¢ arepeated call may be a ﬁ'ﬁ' of an unavailable dependency;
e an absent message may itself become a diagnostic fg.

A trace is therefore not automatically an explanation. It is a field of signs from which explanation must be

constructed.

6. G&hIR — the impression left by prior action
The most distinctive Sanskrit contribution may be the concept of G&hR (samskara).

The term has many philosophical, psychological and ritual meanings. In one important philosophical use,

it denotes a latent disposition or impression formed through previous action or experience.

Applied metaphorically to software diagnostics:

gdifehaan aanTaRl ad g Rfgad, adq derad)

A mark deposited in the present state by earlier action is like a samskara.
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For example:

an allocation leaves an object in memory;
repeated allocations leave fragmentation;
contention leaves accumulated delay;
retries leave increased queue depth;

a failed write leaves partially updated state;

corruption leaves altered data that persists after the corrupting event has ended.

The earlier action may no longer be present, but its impression remains.

This gives trace analysis two kinds of evidence:

dTgIueH — externally visible footprint

A message, event, timestamp or span explicitly emitted by instrumentation.

T<IRTWhIR: — internal residual impression

A change left inside state:

The first appears primarily in traces and logs. The second may become visible only in a memory dump.

modified memory;
resource depletion;
stale cache contents;
accumulated counters;
queue growth;

latent corruption.

This produces an important diagnostic relationship:

foRaT > TGRS > IrawaT

Action = residual impression > state

The present state is not merely a static arrangement. It contains impressions created by earlier execution.
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7. Log as 3IfAA™ — the deliberately inscribed record

The Sanskrit word 3Tf¥eRE: (abhilekha f) refers to something written or inscribed and is used for records,

documents and inscriptions. Modern lexicographic resources also use it for a written record or recording.

A software log may therefore be interpreted as:
g He:
an event record

or:

IR G ECH

a system record

The root image is stronger than merely “keeping data.” An event is made externally legible by being

inscribed.
A log may preserve:
e pamed events;
e warnings and errors;
e identifiers;
e durations;
e decisions;
e state changes;
e success or failure outcomes;
® resource measurements.
A log asks:
T R e
What was recorded by the system?
The deeper question is:
i B afaifag Riftfa sy

What was the system designed to record?
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This distinction matters because the log is shaped by instrumentation.
A system may experience an event without recording it. An entry may be:
o filtered,
e dropped;
e overwritten;
e emitted late;
e incorrectly classified;
e expressed through misleading vocabulary;
e absent because execution failed before logging occurred.

Therefore:

AR 7 3raed S|

What was not recorded did not necessarily fail to occur.

8. o, ifAe and g

Sanskrit offers several related concepts for the log.

@& — writing or written item

SEGH emphasizes the act or product of writing.

A single log message can be viewed as one TRGILE, a portion of writing.
3ifAd@: — preserved formal record

3TV suggests an entered, inscribed or durable record.

This is especially appropriate for an event log or audit log.

g~ — account of what happened

gl can mean a story, history, occurrence, account, news or course of events.

This term exposes the narrative dimension of logging:

an account ofevents
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A log is therefore both:

o an 31fN, a collection of preserved entries;
e a partial <, an account of how events unfolded.
But the account is never neutral. It is narrated from the viewpoints of the instrumented components.

The three Sanskrit epistemic forms

The resulting triad is:

Artifact Sanskrit concept Diagnostic form Principal question
Memory dump STI&T Captured internal configuration What existed then?
Trace ue | I|'|Tf / errord ?teps, tr.ajectory and residual How did the system arrive
impressions there?
What did the system
Log IR rrG [ g Deliberately preserved account record? v

In compact form:

S ST I |
A dump captures the state.

¢ fRsarereg uert @t 7 gsfafd

A trace reveals the footprints and path of execution.
AN TaAdEeAE Sifverd Tafd|

A log constructs a record of selected events.

These are not merely three file formats. They represent three relationships to system reality:

e 3d™IT concerns what stood or existed;

o ATf concerns how execution moved;

e Tgq concerns the marks left by that movement;

e TWhR concerns the persistent impressions produced by earlier action;
o 37fVeG concerns what was deliberately preserved;

* gl concerns the account reconstructed from those records.
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3TIR@AT is not ART

A memory dump may expose:
e acorrupted object;
¢ ablocked thread;
e aninvalid reference;
e aresource leak;
e aninconsistent structure;
e anunfinished state transition.
But it does not normally contain the complete path that created that condition.

Therefore:

Sy uRumH gefafa, 9 g 9d gaamiE)

State reveals the result, but not the entire preceding path.

The dump shows where execution arrived. Trace analysis must often reconstruct how it arrived there.

gq is not complete TR

A trace may show:
e ordering;
e calls;
e transitions;
e timings;
e request propagation;
e retries;
e component interactions.

But traces normally contain only what instrumentation selected.
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They may omit:
¢ hidden memory values;
e uninstrumented branches;
¢ silent corruption;
e overwritten state;
e dropped events;
e activity below the tracing layer.

Therefore:

garf 7ifd geraf=y, foheg Trquii srewi 9 graf=T|

Footprints indicate movement, but do not preserve the complete state.

3ifuad is not complete 9

A log message expresses what one component was programmed and able to report.

For example, “connection failed” may be:
e accurate but incomplete;
e asecondary symptom;
¢ based on stale state;
e emitted by the wrong layer;
e separated from the initiating cause;
e assigned an inappropriate severity.

Therefore:

el aregisr e, 7 g ol aH)

A log is a portion of evidence, not the whole truth.

A log should be treated not as reality itself, but as one representation of reality.

A Sanskrit diagnostic cycle

The three forms can be arranged into a method.
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sifa@us—H — reading the records

Begin with logs. Their timestamps, identifiers, event names and descriptions suggest the region of

execution that requires investigation.

qergaRo — following the footprints

Use traces to connect individual events and follow the request, thread, transaction or error.
#rfg=fafony — reconstructing the path
Transform separate trace events into an ordered and causally meaningful execution trajectory.

STARATINEUH, — examining the state

Use a dump or snapshot to inspect the internal configuration at a significant point on that trajectory.

YHTOTHH-GA: — coordinating the evidence

Determine whether:

¢ the dump supports the trace interpretation;

the trace explains the log entries;

identifiers refer to the same entities;

e timestamps agree;

one artifact contradicts another.

The complete movement is:

G > TGIHERUM, > AR > HTRAT > FATIAH,

Record = following footprints = path —> state —> verification
The reverse movement is equally important:

SR > HEhI > YGTH > 3MHeI: > BRUTGAHHTI

State —> residual impressions - traces - records = reconstruction of cause

The analyst may begin with a crash state, identify persistent impressions of earlier activity, find

corresponding trace events and then compare them with the recorded account.
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A forensic Sanskrit formulation

A more concrete triad is:

HeATRIAH — UGG — qiedera:

Scene — footprints — written testimony

Here:

e the memory dump is the YCT®RIcTH, the preserved scene;
e the trace consists of TG, the footprints leading through it;
o the log is a TI&ISE;, a written evidential account.

The investigator must remember:
e the scene may be incomplete;
¢ the footprints may contain gaps;
¢ the written account may reflect only one viewpoint;
e evidence may have been overwritten;
o different components may name the same event differently.

Diagnostic confidence arises through:

TREORYHTUN R0

LS

mutual corroboration

No single artifact should automatically be treated as complete or authoritative.

A specifically Sanskrit insight

The Sanskrit perspective introduces a layered causal structure:

HH — PR — a1 — Ffd

Action — residual impression — present state — retained memory

An action occurs. It leaves an impression. The impression helps shape the state. The state may later be

retained in memory and captured in a dump.
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At the same time:

4 — gg — At — g

Movement — footprint — path — reconstructed account

Execution moves. Its movement leaves steps. The steps reveal a path. Logs and traces allow the path to

be narrated.
This yields two complementary diagnostic dimensions.
The internal dimension
| > G&PR: > TRAT
What action did to the system.
The external dimension
| HH > UgH > 3ifeiEr
What observable evidence the action left.
These dimensions do not always coincide.
An action may leave:
¢ aninternal impression but no log message;
¢ alog message but no lasting memory change;
e atrace event that misrepresents the resulting state;
e a memory alteration long after the original trace event has disappeared.

Diagnosis requires relating the internal §&hR to the external UG.
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Chapter 10 — Russian: coctoaHne—cneg—3anucb

The Russian perspective brings together state, snapshot, route, trace, record, and investigation. Its most
distinctive chain is cnea - cneposatb = cnepcreue: a mark is left, an analyst follows it, and the result is
understood both as a causal consequence and as an object of investigation. This links execution residue

to forensic method with unusual economy.
The conventional Russian technical terms are:
e Memory dump: gamn namaTtu, dainn gamna
e Trace: TpaccMpoOBKa, TPAcca BbINOJIHEHWNSA, COODOLLEHMA TPACCUPOBKM
e Log: nor, }KypHan, }KypHan cobbiTnit
¢ Log entry: 3anucb KypHana

Russian technical vocabulary combines English-derived terms—aamn and nor—with native or assimilated

analytical terms such as cHUMOK, cocTosiHUe, TPpaccMpPOBKa, cnegd, 3anucb, and XKypHan.

From these terms, a useful diagnostic triad emerges:

cocmosHue — cned — 3anuco
state — trace — record

A more artifact-oriented version is:

CHUMOK — mpacca — HypHasn
snapshot — trajectory — logbook

These describe three different ways in which a software system becomes knowable:
e amemory dump captures its coctosaHue;
e atrace reveals its Tpaccy and the cneppbli left by execution;

¢ alog preserves selected events as 3anucu in a KypHane.

Sources for this chapter: [16—19] in Sources and Further Reading.

1. Memory Dump as coctoaHune — the condition in which the system existed

The established Russian term is gamn namaTu.
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Microsoft’s Russian-language documentation®

I describes a dump as a file containing a MoMeHTanbHbIi

CHUMOK npouecca at the time of capture and explains that it allows the state of a problematic process to

be recorded and examined separately.

The central Russian concept is therefore:

cocmosHue cucmembl
the state of the system

The word cocrosHue denotes the position or condition in which something exists. In technical and physical

usage, it can also describe the arrangement and interaction of elements within a system.
A memory dump may preserve:

® memory contents;

e threads and stacks;

e registers;

e objects and data structures;

¢ handles and references;

¢ |oaded modules;

e partially completed operations;

e visible corruption or inconsistency.

A dump primarily answers:

B Kakom cocmosHuu Haxodusacb cucmema 8 mom MomMeHm?
What state was the system in at that moment?

It may also answer:

Ymo Haxodunocb 8 namamu?
What was present in memory?

CHumoK — something taken out of continuous time

Russian diagnostic language commonly describes a dump as a CHUMOK COCTOAHMUA Of MOMEHTAJIbHbIA

CHUMOK npouecca. The ordinary word cHUMOK denotes an image obtained by capturing something,

especially photographically.
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This gives the dump a strong temporal meaning:

CHUMOK 8bipe3aem 00UH MOMeHmM U3 HernpepbieHO2O 8bINOMHEHUA
a snapshot extracts one momentfrom continuous execution

The usual Russian expression cHATb gamn is especially evocative.

The verb cHATb can mean to take a photograph or capture an image. Thus, although gamn is a borrowed
technical noun, its ordinary Russian verb places it within the conceptual world of photography and

observation:

CHAMb damn npoyecca
take a snapshot of the process

The system normally exists as an uninterrupted flow of changing states. The dump arrests one

configuration and makes it inspectable.
Possible conceptual descriptions include:
® CHMMOK namaTn — memory snapshot;
® cpes cocToAHuA — cross-section of state;
* MrHOBEHHOe cOCTosAHMe — instantaneous state;
¢ 3aduKcupoBaHHOe cocTtosiHue — fixed or captured state;
e uundposoe mecto npoucwecrema — digital scene of the incident.

A dump is therefore mainly spatial and configurational. It shows which entities coexisted and how they

were related at one point.

Namatb — storage and remembrance
The Russian word namaTtb has both human and computational meanings.

In ordinary usage, it means the ability to retain and reproduce earlier impressions or information. In
computing, dictionaries define it as the part of a computer used to place, store, and transfer information

in digital form.

This creates a productive diagnostic analogy:

Aamn usenekaem mo, umo cucmema ydepxrueand e namamu.
A dump extracts what the system retained in memory.

87



Twenty-One Grammars of Diagnostic Evidence

Computer memory is not human remembrance, but both meanings involve:
e retention;

e preservation;

later retrieval;

the possibility of loss;
e the reconstruction of something no longer directly present.

A memory dump may therefore be interpreted as:

8HEeWHAA NaMAMb 0 BHyMpeHHeM COCMOAHUU cucmembl
an external memory of the system’s internal state

Once execution has continued, terminated, or crashed, the original configuration no longer exists as a live

state. The dump remains as its preserved image.

2. Trace as TpaccupoBKa — the act of revealing a route
The ordinary Russian technical term for tracing is TpaccupoBKa.
Official Windows documentation™” uses expressions such as:

® CceaHC TPAcCMPOBKU — trace session;

* coobLeHre TPAcCMPOBKU — trace message;

* KypHan TpaccMpoBKM — trace log;

* MOCTaBLUMUK TPACCUPOBKU — trace provider.

A trace log stores messages generated during one or more tracing sessions. Those messages may first be

held in trace buffers and then delivered to a consumer or written to the trace log.

Thus, TpaccupoBKa describes a process:

desamb x00 8bINOAHEHUA HabaoaemMmbIM
make the course of execution observable
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One may trace:

a request;

a thread;

a function call;

a message;

a transaction;

an error;

a state transition;

a causal chain.

The trace asks:

Kak ebinonHanace cucmema?

How did the system execute?

But the Russian vocabulary allows this question to be divided more precisely.

Tpacca — the path or line of movement

The noun Tpacca means a route, road, path, or a line indicating the direction in which something proceeds.

It may also denote a visible trail left by a moving projectile.

This makes it a useful metaphor for execution:

Tpacca BbiNO/JIHEHUA — execution trajectory;

Tpacca 3anpoca — request trajectory;

Tpacca TpaH3akuum — transaction trajectory;

Tpacca pacnpocTpaHeHus oWwnbKu — error-propagation trajectory;

Tpacca nepexonoB cocToAHMA — state-transition trajectory.

The distinction is:

Tpaccupoeka — amo delicmeue; mpacca — rnyme, Komopblii o6Hapyx#cusaemcs.

Tracing is the activity, the trace route is the path that becomes visible.

A raw trace file may contain separate events. Analysis turns those events into a meaningful route.
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A trace therefore primarily answers:

Mo kakoli mpacce cucmema npuwaa K Habaodaemomy cocmosaHuio?
Along what path did the system arrive at the observed state?

Cnep, — the mark remaining after execution
The most important Russian word for the conceptual analysis of tracing is cneg,
Russian dictionaries give it several closely related meanings:

e afootprint or impression;

¢ aline left behind by a moving object;

e ascratch, mark, or sign remaining after something;

e the result or consequences of an event;

¢ an indication that testifies to something;

¢ aremnant of something that previously existed.

This is almost a complete vocabulary of software diagnostics.

Cned — smo mo, Ymo 8bInosAHeHue ocmaessem nocne cebs.
A trace is what execution leaves behind.

Examples include:
¢ a message left after a failed operation;
¢ alatency interval left by contention;
o repeated calls left by retry behaviour;
¢ an identifier propagated through multiple services;
¢ a partially completed sequence left by termination;
¢ an altered object left by memory corruption;

¢ anincreased counter left by resource pressure;

the absence of an expected message.

A trace message is therefore not merely a record of motion. It is a cnea BbinonHeHua—a residual sign of

execution.
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Trace as mark, remnant, and consequence
The Russian word cnep, is broader than a footprint.
It can also mean the result or aftermath of an event:
e cnepbl cboa — traces or consequences of a failure;
e cnepbl neperpysku — traces of overload;
* cneapbl noBpexaeHusa — traces of corruption;
e cneabl Npeablaywero BbinoHeHUA — remnants of previous execution.
This produces two forms of diagnostic trace.

Ha6bnwopgaembiit cneg — observable trace

An explicitly emitted event:
® trace message;
® span;
e timestamp;
¢ logentry;
e counter update.

OcTaTouHblit cnepg — residual trace

A persistent change remaining in the system:
¢ modified memory;
¢ |eaked resources;
¢ increased queue depth;
e stale cache contents;
e fragmented storage;
e corrupted metadata;
e anincomplete transaction.

The first is mainly visible in traces and logs. The second may be visible only in a dump or snapshot.
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This yields a causal chain:

delicmaue => cned - cocmoaHue
action - residual trace - state

The present state contains traces of earlier activity even when the original event is no longer directly

observable.

Cneautb, oTCNEegUTb, NPOCNEAUTD

Russian also separates different modes of following evidence.

Cnepgutb — observe continuously

Cnepgutb can mean watching something that moves or changes, as well as exercising ongoing observation

or control.

In diagnostics, this corresponds closely to monitoring:

cnedume 3a cocmosiHuemM cucmembl
monitor the state of the system

Otcnegutb — follow a process through its development
Otcneautb can mean observing the course or development of a process or phenomenon.

This is appropriate for:

omcnedums pacnpocmpaHeHue owubKu
track the propagation of an error

MNpocnegutb — reconstruct or follow from one point to another

Mpocnepgutb suggests following an object, movement, or sequence through its course.

This corresponds to analytical reconstruction:

npocnedume nyme 3anpoca
trace the path of a request

The sequence can therefore be expressed as:

cucmema ocmassnsaem csed; MpaccuposKa e2o huKkcupyem,; aHAAUMUK e20 npocaexcusaem
the system leaves a trace; tracing captures it; the analyst follows it
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CnepctBue — consequence and investigation

One of the most distinctive Russian linguistic contributions is the word cnepcraue.

It has two major meanings:
1. something that follows from something else—a result, consequence, or conclusion;
2. aninvestigation that establishes and verifies the circumstances of an incident.

This dual meaning is almost perfectly adapted to diagnostic work.

A software failure may be:

cnedcmeue b6osee paHHe20 cobbimus
a consequence of an earlier event

At the same time, analysing it requires:

nposecmu cnedcmaue

conduct an investigation

Thus, the Russian language places causal consequence and forensic inquiry inside the same word.

The diagnostic process becomes:

Halimu cnedcmeue u nposecmu ciedcmaue
identify the consequence and investigate it

Or more precisely:

o cnedam eoccmaHoO8UMb NPU4UHY cnedcmeus
use the traces to reconstruct the cause of the consequence

This creates a strong connection between:
e trace;
e causality;
® consequence;
e investigation;

e proof.
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3. Log as 3anucb — something deliberately fixed

The borrowed technical word nor is common in Russian, but its main conceptual equivalent is 3anucb.

A dictionary defines 3anucb both as the process of fixing information on a medium and as the resulting

item that has been recorded or officially registered.
This is important because a log entry does not simply remain accidentally.

Itis:

cobbimue, 8blIbpaHHOe 014 hukcayuu
an event selected for recording

A system may record:
e named events;
e warnings and errors;
e jdentifiers;
e decisions;
e timings;
e state changes;
® resource measurements;
e security operations;
¢ successful or failed outcomes.

A log primarily answers:

Ymo cucmema 3anucana?
What did the system record?

The deeper diagnostic question is:

Ymo cucmemy cnpoeKkmupoeanu 3anucsbieams?
What was the system designed to record?

This distinction matters because the absence of a record does not prove the absence of an event.
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An event may have been:
e uninstrumented;
o filtered,
e dropped;
e overwritten;
e emitted too late;

¢ lost during failure;

described using unexpected terminology.

Therefore:

To, ymo He 3anucaHo, He 0653amesbHO He NMPoucxoduso.
What was not recorded did not necessarily fail to occur.

ypHan — an ordered accumulation of records
The more traditional Russian equivalent of a software log is »ypHan.

A journal is defined as a book or notebook used for periodic recording of events, decisions, operations, or

observations.

This gives it several important properties:
e entries are accumulated;
e entries usually have an order;
¢ thejournal is maintained over time;
¢ it has an operational purpose;

e jts contents are meant to be consulted later.
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Common technical expressions include:
* KypHan cobbiTnii — event log;
® CUCTEMHDIN }KypHan — system log;
* KypHan owmbok — error log;
* KypHan ayguta — audit log;
* KypHan TpaccMpoBKM — trace log;
* 3anucb XKypHana — log entry.

The relationship is:

3anuce — omoenoHbIli 3apUKCUPOBAHHDII haKkm; HypHAA — O0p2aHU308AHHAA
nocnedosamesnibHocMb 3anuceii.
A record is one fixed fact; a journal is an organized sequence of records.

A log is therefore both:
e 3 collection of individual statements;

¢ an evolving chronological account.

MNpotokon — formalized record of proceedings
Russian technical language also uses npotokonupoBaHue for systematic logging.

Outside computing, a npoToKon is a document containing a concise or structured record of what occurred

during a meeting, hearing, examination, or other proceeding.

As a diagnostic metaphor, this is useful:

7102 — 3Mo NPomoKosn pabomesl cucmemsi
a log is a record of the system’s proceedings

However, the system’s protocol is selective. It contains only what its instrumentation was instructed and

able to enter.
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A log can therefore be viewed as:
e 3anucb — an individual fact;
® KypHan — an accumulated operational record;
e npoTtokon — a formalized account of proceedings;

® pacckas cuctembl — the system’s partial narrative.

The three Russian epistemic forms

The resulting diagnostic triad is:

Artifact Russian concept Diagnostic form Principal question
. ) . What existed at that
Memory dump cocTtosiHne / CHUMOK Captured internal configuration
moment?
. . How did the system arrive

Trace Tpacca / cnep, Movement and its remaining marks there? ¥

. What did the system
Log 3anucb / KypHan Intentionally preserved account record?

In compact form:

JAamn ¢pukcupyem cocmosHue.

A dump captures state.

TpaccuposKa packpbieaem mpaccy u ocmasseHHble cneobl.
Tracing reveals the route and the traces left behind.

MypHan coxpaHaem ebibpaHHbIe 3anucu.

A log preserves selected records.

These are not merely three file formats. They represent three different relationships to software reality:

e cocTtosHMue concerns what existed;

e Tpacca concerns how execution moved;

e cnep, concerns what that movement left behind;
e 3anucb concerns what was deliberately fixed;

e KypHan concerns how records accumulated through time.
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CocrosiHue is not npeabicTopus

A memory dump may expose decisive evidence:

But it does not ordinarily contain the complete history that produced the state.

a corrupted object;

a deadlocked thread;

an invalid pointer;

a leaked resource;

an inconsistent structure;

an unfinished update.

Therefore:

CocmosHue nokasbigaem pe3yabmam, Ho He 0653amesnbHO 8CI0 NMPedbicCMopulo.
State shows the result, but not necessarily the complete history behind it.

The dump tells us where execution arrived. Traces and logs are needed to reconstruct the road to that

point.

Cnep, is not complete coctoaHue

A trace may reveal:

But it normally contains only the events and values selected by instrumentation.

event ordering;

calls and returns;
transitions;

timing;

request propagation;
retries;

component interaction.
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It may omit:
¢ hidden memory values;
e silent corruption;
e uninstrumented branches;
e overwritten state;
e events lost from buffers;
e activity below the tracing layer.

Therefore:

Cned ykasvieaem Ha OsuiceHue, HO He COXpaHsaem 6cé cocmosHue.
A trace indicates movement but does not preserve the whole state.

3anucob is not complete truth

A log entry reports what one component was programmed and able to report.

For example, the message:

Owubka coeduHeHuUsa
Connection error

may be:
e accurate but incomplete;
e asecondary symptom;
¢ based on stale information;
¢ emitted by the wrong abstraction layer;
e separated from the original cause;
e incorrectly classified.

Therefore:

3anuce — amo ceudemenbcmeo, a He cama delicmeumenbHOCMb.
A record is testimony, not reality itself.
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Or:

3anucaHHoe cobbimue u npou3sowedwee cobbimue He ece2da cosnaoarom.
The recorded event and the event that actually occurred are not always identical.

A Russian diagnostic cycle
The three evidence forms can be arranged into a diagnostic method.

YuTaTtb XKypHan

Read the log
Begin with timestamps, identifiers, component names, severity levels, and reported conditions.

UckaTtb cnepbl

Look for traces

Identify messages, timing anomalies, repeated operations, omissions, and state changes that indicate a

path through execution.

Mpocnexunsatb Tpaccy

Follow the trajectory
Connect events across:

e threads;

® processes;

® services;

* requests;

e transactions;

e causal transitions.

UccnepoBaTb cocTtoaHUe

Inspect the state
Use a memory dump or snapshot to examine the internal configuration at the relevant point.

ConoctaBnATb CBUAETENbCTBA

Correlate the evidence
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Determine whether:
e the dump supports the trace interpretation;
¢ the trace explains the log messages;
¢ jdentifiers refer to the same entities;
e timestamps agree;
e one artifact contradicts another.

The complete movement is:

HCYPHAA -» cned -» mpacca -» cocmosHue -» nNposepKa
log = trace - trajectory - state -> verification

The reverse movement is equally important:

coCMosiHUEe -» 0cMamoyHble c1edbl = Mpacca = 3anucu —» PeKoOHCMPYKYUA NPUYUHbI
state - residual traces - trajectory - records = reconstruction of cause

A forensic Russian formulation

A more concrete triad is:

mMecmo npoucwecmeus — ca1edbl — MPOMOKOA
scene of the incident — traces — formal record

Here:
¢ the memory dump is the mecto npoucwecrtsus, the preserved scene;
¢ the trace consists of cneapl, the marks leading through and towards it;

¢ the log is the npotokon, the system’s recorded account.
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The investigator must remember:
e the scene may be incomplete;
¢ the traces may contain gaps;
¢ the protocol may omit important events;
e timestamps may disagree;
e evidence may have been overwritten;
o different components may describe the same event differently.

Diagnostic confidence emerges through:

conocmaeseHue — comparison

npoeepKka — verification

noomeepxideHue — corroboration

COB0OKYynHOCMb ceudemesnbcme — convergence of evidence

A trace may become an ynuka only after its relevance and relation to the event have been established. In

ordinary Russian, an yauKa is an object or circumstance that testifies to culpability or involvement.

In software diagnostics, the equivalent is not proof of guilt but evidence supporting a causal explanation.

A specifically Russian linguistic insight
The Russian perspective reveals two parallel diagnostic sequences.
The system sequence

cocmosaHue -» delicmeue - cnedcmeaue -» cneod

The system has a state. An action occurs. It produces a consequence. That consequence leaves observable

or residual traces.
The analyst sequence

3anuce -» cned -» mpacca -> caiedcmeue

The analyst reads a record, finds traces, reconstructs the trajectory, and conducts an investigation.
The word cneacteue stands at the intersection:
¢ itis what happened as a consequence;

e itisalso the inquiry into why it happened.

102



Twenty-One Grammars of Diagnostic Evidence

This produces a compact diagnostic principle:

Bcakoe cnedcmeue ocmaensem cnedvl, a 8cAKoe paccaedoeaHue Ha4yuHaemcs co cnedoe.
Every consequence leaves traces, and every investigation begins with traces.
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Chapter 11 — German: Zustand—Spur—Protokoll

The German perspective is built around Zustand—Spur—Protokoll. Zustand names the way something
exists at a particular moment; Spur joins footprint, persistent alteration, and investigative lead; Protokoll
is both an account of proceedings and, in computing, a recording of operations. The triad makes diagnosis
a movement from configured condition through material indications to a deliberately maintained

procedural record.

Sources for this chapter: [20-24] in Sources and Further Reading.

Conventional technical vocabulary

German technical writing readily combines localized terms with the English loan Dump and Trace. The
analytical formulation in this chapter does not attempt to displace that usage. It uses the established

vocabulary to expose three different relationships to evidence.

Artifact or activity Common German expression Analytical emphasis
. . . A captured image of process memory and

Memory dump Speicherabbild, Dump, Dumpdatei - .
application condition

Tracing Ablaufverfolgung, Tracing The activity of following execution

Trace Spur, Ablaufspur, Trace The resulting sequence, indication, or residue
A deliberatel intained d of

Log Protokoll, Protokolldatei, Aufzeichnung eliberately maintained record o

operations

Official German technical documentation™ describes a dump as a file containing a Momentaufnahme of
a process and uses it to investigate the application's Zustand. That pairing is analytically precise. The

artifact is an image; its object is a condition.

1. Memory dump as Zustand and Speicherabbild

Zustand names the way in which a person or thing exists at a particular moment: its condition,
configuration, or presently obtaining situation. In diagnostics, the word directs attention away from

isolated values and toward the relations that make those values meaningful.

A Speicherabbild is therefore not simply a mass of copied memory. Abbild presents it as an image or
representation. The image may contain threads, stacks, registers, objects, handles, queues, modules, and
partially completed work, but those elements become evidence only when reconstructed as a

Systemzustand.
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The distinction suggests three questions:
e What portion of the system was made visible in the image?
¢ Which relations among the visible entities define the relevant condition?
e What history is absent even though its consequences remain in the captured state?

German compounds make it easy to specialize the idea: Speicherzustand, Prozesszustand,
Systemzustand, and Ausgangszustand distinguish memory, process, system, and initial condition. This
compositional clarity helps prevent a common analytical error. A dump does not preserve “the system”
without qualification. It preserves a selected representation of a condition under a particular capture
policy.

2. Tracing as Ablaufverfolgung, trace as Spur

Ablaufverfolgung is structurally revealing. Ablauf is a course, sequence, or process; Verfolgung is
following or pursuit. The term therefore emphasizes tracing as an activity performed over execution.

Instrumentation follows selected operations and emits observable events.

Spur shifts the focus from activity to what can be followed. It can name a line of footprints, a visible
alteration testifying to an earlier process, a technical track, or an investigative lead. A Spur is not the past

event itself. It is a present indication constrained by what the past left behind.
That distinction creates four analytical layers:

¢ Verfolgung — the mechanism or activity of observing execution;

e Ablauf — the process or course that actually occurred;

e Spur — the marks or indications available afterward;

¢ Rekonstruktion — the analyst's ordered explanation of the course.

The same vocabulary naturally supports forensic caution. A Spur may be fresh or old, complete or
interrupted, relevant or misleading. It can be secured, erased, overlooked, or placed by a secondary effect.
Diagnostic traces have the same vulnerabilities: sampling, buffering, clock skew, correlation error, schema

changes, and missing providers can break the apparent route.

3. Log as Protokoll and Aufzeichnung

Protokoll has a particularly useful double life. It can mean a written account of proceedings or results, and

in computing it can mean a recording of operations. This is distinct from the other familiar technical sense

105



Twenty-One Grammars of Diagnostic Evidence

of a communication protocol. The same surface word can refer either to rules governing interaction or to

the record produced while interaction occurs; the context must make the difference explicit.

As an evidential concept, Protokoll foregrounds procedure and selection. A protocol or record is
maintained according to a purpose. It identifies what counts as an entry, which vocabulary is legitimate,
who or what is speaking, and how events are ordered. Aufzeichnung foregrounds the act and product of

recording, while Protokolldatei foregrounds the stored container.

A log should therefore be read as an instrumentierter Bericht: an instrumented account. It may be
accurate without being causally complete. A component can correctly record a timeout while remaining
unable to observe the queue growth, lock contention, retry amplification, or corrupted state that

produced it.

4. The German diagnostic grammar
The German formulation can be summarized as follows.
The system:
1. befindet sich in einem Zustand — exists in a condition;
2. durchlduft einen Ablauf — passes through a course of execution;
3. hinterldsst Spuren — leaves traces;
4. erzeugt Aufzeichnungen — produces records.
The analyst:
1. liest das Protokoll — reads the record;
2. verfolgt die Spuren — follows the traces;
3. rekonstruiert den Ablauf — reconstructs the execution course;
4. untersucht den Zustand — examines the captured condition;

5. gleicht die Belege ab — reconciles the evidence.

German distinguishes the condition in which the system stood, the indications its execution left
behind, and the procedural account that instrumentation chose to maintain.

The compact triad is Zustand—Spur—Protokoll. Its special contribution is procedural discipline. The state
is configured, the trace is evidentially followed, and the log is recognized as a maintained record rather

than an unmediated transcript of reality.
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Chapter 12 — Irish: staid—rian—taifead

The Irish perspective uses staid—rian—taifead while retaining the conventional technical forms dumpail
cuimhne, riand, and loga. Rian and lorg can name a trace, trail, or signs left behind, while rianii names
the activity of tracing. Taifead names stored information and a record, including a computing record. The

vocabulary separates action, remnant, and deliberate preservation with particular clarity.

Sources for this chapter: [25-30] in Sources and Further Reading.

Conventional technical vocabulary

Irish provides both localized technical forms and a rich native vocabulary for state, following, trace, trail,
and record. The national English-Irish dictionary gives dumpdil cuimhne for memory dump, riana for
tracing, loga an chérais for system log, and taifead for a computing record. These forms support the

analytical triad staid—rian—taifead.

Artifact or activity Irish expression Analytical emphasis
Memory dump dumpail cuimhne A dumping or capture of computer memory
Machine setting, condition, or present
State staid, also riocht or bail by context . . & P
configuration
. L L. The activity of tracing, locating, or followin
Tracing rianu, verb rianaigh ¥ & & &
development
. . A remaining mark, track, scent, indication, or
Trace or trail rian, lorg . . .
evidential trail
. Stored information, an operational log, or an
Record or log taifead, loga, cuntas account P &

The alternatives matter. Irish does not force every analytical relation into one noun. Rianli names an
activity; rian and lorg name what remains or can be followed; taifead names what has been placed on

record; cuntas can emphasize an account.

1. Memory dump as staid captured in cuimhne

Staid can refer to circumstances or condition and is specifically available for a machine setting. That makes
it a direct analytical lens for a memory dump. Cuimhne names both human memory and computer data

storage, while dumpail cuimhne names the technical act or artifact of dumping memory.

The semantic conjunction is productive without implying that computer memory works like
autobiographical recollection. A process dump is a capture from cuimhne whose value lies in the staid it

permits an analyst to reconstruct. The dump preserves coexistence: which threads were waiting, which
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objects were reachable, which buffers were full, which references connected structures, and which

operation remained incomplete.

Other Irish words refine the condition. Riocht can emphasize the state or shape in which something is
found; bail can emphasize the condition something is in. The analyst can therefore distinguish abstract

machine state from the concrete condition of an artifact at capture time.
The diagnostic questions are:
e (Cén staid ina raibh an céras? — In what state was the system?
¢ (Cad a bhi sa chuimhne ag an néiméad gabhala? — What was in memory at the moment of capture?
e (Cén stair nach bhfuil sa dumpail ach a bhfuil a lorg fés sa staid? — What history is absent from the
dump but still leaves a trail in the state?
2. Tracing as rianu; trace as rian and lorg

The verb rianaigh and verbal noun riant cover acts of tracing, locating an origin, describing development,
and following a line. This is the active side of diagnostics: instrumentation follows a call, request, message,

identifier, or transition.

The nouns rian and lorg name the available remainder. They can refer to marks, remains, a line or pattern,
a scent, a trail, or related evidence. Expressions such as lorg a fhagdil ina dhiaidh make the temporal

relation explicit: something passes and leaves a trail behind it.

This produces a useful separation:

riani — the act or mechanism of tracing;
e cosdan or conair — the route or path reconstructed;
¢ rian — atrace, line, or remaining indication;

e lorg — atrack or evidential trail that can be followed;

fianaise — evidence after relevance and support have been established.

The last distinction is important. A raw trace event is not automatically fianaise in the strong sense. It
becomes evidence through identity, integrity, context, and corroboration. A present rian may identify a
route; an absent expected rian may identify a gap in instrumentation or an operation that never

completed.
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3. Log as taifead, loga, and cuntas

Taifead is especially well suited to diagnostic reasoning because it means stored information and is used
for a record in computing. The verb taifead names the act of recording. Loga is the conventional log or

logbook term, including loga an chérais, while cuntas can present the log as an account of activities.

These terms distinguish container, entry, and narrative function. A log file can be a loga; an individual
stored item is a taifead; the larger interpretation offered by those entries is a cuntas. None is identical

with the event itself.

The distinction exposes three sources of omission:
¢ the event was never selected for recording;
¢ it was selected but the record was filtered, delayed, dropped, or overwritten;
¢ the record exists but its account is interpreted at the wrong abstraction layer.

Irish therefore reinforces the idea that logging is an act of deliberate preservation. Taifead a dhéanambh is
to make a record. The system does not merely shed logs; instrumentation makes choices about what will

be kept.

4. The Irish diagnostic grammar
The system:
1. tdséistaid airithe — it is in a particular state;
2. téann sé tri chonair — it moves through a path;
3. fagann sé rian né lorg ina dhiaidh — it leaves a trace or trail behind;

4. déanann sé taifid — it makes records.

109



Twenty-One Grammars of Diagnostic Evidence

The analyst:

=

léann sé an loga — reads the log;

2. leanann sé an lorg — follows the trail;

3. rianaionn sé an t-imeacht — traces the event or development;
4. atdégann sé an chonair — reconstructs the path;

5. scrudaionn sé staid an chérais — examines the system state.

Irish makes the diagnostic movement concrete: an action passes, a trail remains behind it, and
selected information is deliberately placed on record.

The compact triad is staid—rian—taifead. Its special contribution is the separation of tracing as activity,
trail as remainder, and record as stored information. The vocabulary also keeps fianaise, established

evidence, conceptually beyond the raw mark from which an investigation begins.
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Chapter 13 — French: état—trace—journal

The French perspective gives the compact formulation état—trace—journal. A vidage captures the
application's état; tragage produces events from which a trace and trajectory are reconstructed; a journal
accumulates entries through time. French also makes empreinte available for the impression an action

leaves on later state, strengthening the bridge between execution and residue.

Sources for this chapter: [31-35] in Sources and Further Reading.

Conventional technical vocabulary

French technical documentation uses vidage or dump for a dump, tragage for the activity of tracing, trace
for the resulting mark or sequence, and journal for a log. Official .NET documentation™ describes a dump
as a snapshot useful for examining the application's état. Windows documentation®” uses journal de

trace for a trace log.

Artifact or activity French expression Analytical emphasis
L. . X Captured process memory and application
Memory dump vidage, vidage mémaoire, fichier de vidage staF;e P 4 PP
Tracing tragage, suivi Instrumented following or monitoring
Trace trace, piste, empreinte Mark, trail, or impression left by prior activity
. .. . L Chronological accumulation of selected
Log journal, fichier journal, journalisation A
entries
Record enregistrement, entrée An individual stored item or act of recording

The analytical formulation is état—trace—journal. Each term names a different temporal relation:

present configuration, surviving indication of prior activity, and a record accumulated through time.

1. Memory dump as état and instantané

Etat names a way of being that may be stable or subject to variation. It is conventionally contrasted with
action or movement. That opposition is exactly what makes the term valuable for dump analysis. A dump

arrests action and exposes a configuration.

The frequent explanatory word instantané adds a necessary qualification. The state belongs to a moment
of capture. It may reveal the result of a long process without showing the process itself. A deadlock dump
can expose a cycle of waits; it does not necessarily preserve the complete series of acquisitions and

releases that produced the cycle.
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French supports several diagnostic distinctions:
e état initial and état final distinguish points in a transition;
e état courant names the configuration presently observed;
e état de fait emphasizes an actually obtaining situation;
e état des lieux evokes a structured inventory of what is present.

The last phrase is a productive metaphor for a dump. An état des lieux is not a history of every action in
a place. It is a disciplined inventory of condition at a defined time. Dump analysis similarly reconstructs a

local world from objects, owners, waiters, references, counters, and incomplete work.

2. Tragage, trace, piste, and empreinte

Tragage is the activity or mechanism of tracing. Trace is the mark by which earlier existence or action can
be recognized. It may be a physical mark, a remnant, a very small quantity, or figuratively an indication or
proof. This semantic range fits observability unusually well: a trace event is often a small, selected

remainder from a much larger execution.

Piste adds the idea of a trail to be followed during an inquiry. Empreinte adds the idea of an impression

left on a receiving medium. The three terms can therefore distribute diagnostic work:

¢ tragage — instrumentation that observes selected activity;

trace — the surviving mark or event;

piste — the investigative route suggested by connected traces;

empreinte — the persistent effect impressed on later state;
e preuve — evidential standing after verification.

An execution can leave traces in a telemetry store and an empreinte in memory, queues, caches, or
resource ownership. The telemetry may expire while the stateful impression remains. Conversely, a trace

may be recorded even when the operation leaves no durable state change.

French also encourages a distinction between tracé and trace. A tracé is a plotted line or resulting layout;
in diagnostics it can metaphorically represent the reconstructed course. A trace is the indication from

which that course is inferred. The plotted route should not be confused with the raw marks that constrain
it.

112



Twenty-One Grammars of Diagnostic Evidence

3. Log as journal and journalisation

Journal is naturally chronological. It presents a sequence of entries maintained from day to day or
operation to operation. In computing, journalisation names the process of generating or maintaining

those entries, while entrée de journal identifies the individual record.
This vocabulary separates three layers:

¢ the logging policy and activity, journalisation;

¢ the individual recorded statement, entrée or enregistrement;

¢ the accumulated operational record, journal.

Ajournal is valuable precisely because it persists and orders selected statements. Its limitation is also built
into that design: only what the instrumentation was prepared to formulate can enter the journal. Severity,
vocabulary, timestamps, field selection, correlation, and retention are editorial decisions embedded in

software.

The journal should therefore be read as a récit instrumenté, an instrumented account. It can report the
system's local view truthfully while failing to describe remote causes, hidden state, uninstrumented

branches, or consequences below its abstraction layer.

4. The French diagnostic grammar
The system:
1. setrouve dans un état — exists in a state;
2. suit un parcours d'exécution — follows an execution course;
3. laisse des traces et des empreintes — leaves traces and impressions;

4. inscrit des événements dans un journal — records events in a log.
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The analyst:
1. litle journal — reads the accumulated record;
2. suit la piste — follows the investigative trail;
3. reconstruit le tracé — reconstructs the course;
4. examine |'état capturé — examines captured state;

5. confronte les indices — compares and challenges the indications.

French distinguishes the state that has been captured, the mark from which prior activity is inferred,
the course reconstructed from those marks, and the journal that accumulates the system's selected
account.

The compact triad is état—trace—journal. Its special contribution is the temporal discipline created by
instantané, trace, empreinte, and journal: a moment is captured, the past remains in marks and

impressions, and selected statements accumulate into a chronology.
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Chapter 14 — Classical Greek: katdotaol¢—ixvo¢—Uunopuvnua

Classical Greek has no inherited computing terminology for dumps, traces, and logs. This chapter
therefore offers an explicitly conceptual formulation: katdotaoig—ixvog—unouvnua. Katdotaoig can
mean an established or settled condition; {xvog is a footprint or track that can be followed; UméuvVnua is
a reminder, note, memorandum, or record prepared for later use. The triad foregrounds stabilization,

inferential following, and externalized memory.

Sources for this chapter: [36-39] in Sources and Further Reading.

Scope and status of the vocabulary

Classical Greek did not contain a historical technical vocabulary for computer memory dumps, distributed
tracing, or software logs. The terms in this chapter are therefore conceptual mappings grounded in
attested lexical meanings, not claims about standardized modern Greek localization. The proposed triad

is katdotaolg—ixvog—unopvnua: settled condition, footprint, and memorandum.

Diagnostic relation Classical Greek lens Analytical emphasis
B Establishment, settled condition, fixedness,
Captured state KOTALOTAOLG . .
or configuration
Act of tracking avixveuolg / aviyvebewy Searching out or following by tracks
Trace ixvog Footstep, footprint, track, or line of conduct
. . A mark or sign interpreted as indicating
Sign onueElov .
something
. Reminder, note, memorandum, commentary,
Record UnMouvNua
or record for later use
Registration avaypadn Inscription, entry, list, or formal registration

The chapter keeps the Greek words visible because their internal relations matter. It does not recommend

them as direct replacements for current product terminology.

1. Captured state as KATACTAOLG

Katdaotaoig has a dynamic history inside a noun of condition. It can refer to establishment or institution,
the act of setting something in order, restoration or calming, and the resulting settled condition, fixedness,

state, or system. This makes it more than a static label.

Applied analytically, a memory dump presents a katdotaoclg because it shows a configuration that has

come to stand in a certain way. The captured state is the outcome of earlier transitions. A blocked thread,
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reachable object, open handle, full queue, or corrupted structure is not merely present; it has been

established by prior action.

This double aspect corrects two opposing errors. The state is not timeless: it was produced. Yet it is not

merely another event: it is the configuration in which many effects coexist at capture time.
The dump can therefore be approached through three questions:

e What has been set or arranged into the present configuration?

e Which relations are settled enough to be observed together?

¢ Which prior motions are known only through what they established?

The relation between establishment and condition is especially useful for persistent failures. A transient
action can establish a durable bad state: an ownership cycle, leaked resource, poisoned cache,

inconsistent index, or altered agent context. The event ends; the katdotaotlg remains.

2. Trace as ixvog and investigation as following

"Ixvog is a footprint, footstep, or track. Its force lies in indirect access. The walker is gone, but a mark
remains from which motion can be inferred. The plural {xvn readily evokes a series of marks that

constrains a route.

The related activity of tracking can be expressed through é@vixveUeLv, to track out or search by traces. This
separates the mark from the investigator's action. A system leaves ixvn; an analyst searches and follows

them. The route itself may be expressed through 686¢ or mopeia, path or course.
This yields four layers:

e ixvog — the individual footprint or remaining mark;

¢ ixvn — the available sequence or field of traces;

e mopeia — the course reconstructed through them;

e Aviyvevoig — the activity of tracking and investigation.

Inuelov adds a semiotic caution. A mark becomes a sign only in an interpretive relation: it signifies
something to an observer under a model. A timestamp is not causality; a repeated identifier is not identity

without scope; an absent event is not proof of absence without knowledge of the instrumentation.

The footprint metaphor also accommodates loss. Tracks may be erased, overlap, lead to the wrong object,
or survive after the agent has disappeared. Diagnostic traces may likewise be sampled, reordered,

duplicated, miscorrelated, or retained after the state they once described has changed.

116



Twenty-One Grammars of Diagnostic Evidence

3. Log as unopvnpa and avaypadn

‘Yropvnua can mean a reminder, note, memorandum, commentary, draft, or public record. Its central
diagnostic value is externalized memory. Something is written down so that it may be recalled, consulted,
or developed later. A software log serves exactly this broad function: it preserves selected statements for

future readers who were not present at execution time.

The term also helps distinguish a raw note from a completed history. A collection of UmopvApata is
material for reconstruction, not necessarily the reconstruction itself. The entries may preserve

observations, decisions, and warnings without explaining their causal relations.

Avaypadr provides a complementary lens: inscription, entry on a list, or formal registration. It
foregrounds the act by which something is admitted to an official record. In software, logging policy plays

the same gatekeeping role. It decides which events receive names, fields, severities, and durable storage.
Together the terms distinguish:

e what is written as a reminder or working note;

e what is formally entered or registered;

e what is later organized into an explanatory account;

e what gains evidential status through verification.

4. The Classical Greek diagnostic grammar
The system can be represented as:
1. akoataotaolg is established;
2. execution proceeds along a mopeia;
3. the movement leaves ixvn and produces onueio;

4. selected observations are preserved as Umopvruata or avaypadai.
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The analyst:
1. reads the memoranda;
2. searches out the footprints;
3. reconstructs the course;
4. inspects the settled condition;

5. tests whether the signs support the same account.

The condition is what prior action established; the footprints are what its passage left; the
memorandum is what was written so that an absent event could later be recalled and examined.

The compact triad is kataotaclg—ixvo¢—Unopvnua. Its special contribution is the distinction between
event, established condition, physical or logical footprint, and written aid to later memory. It also warns

that notes about an event are materials for history, not the event's complete history.
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Chapter 15 — Latin: status—vestigium—commentarius

Latin likewise supplies an analytical vocabulary rather than a historical localization standard. Status—
vestigium—commentarius links the system's standing condition, the footprint or vestige left by prior
action, and a working record compiled for later consultation. The related activity vestigatio makes
investigation literally a search through vestiges, while acta distinguishes formal proceedings from the

analyst's evolving commentary.

Sources for this chapter: [40-43] in Sources and Further Reading.

Scope and status of the vocabulary

Latin offers a powerful analytical vocabulary but no inherited standardized terminology for modern
dumps, traces, and logs. The proposed triad status—vestigium—commentarius is conceptual. It uses

attested meanings to clarify evidence relations while leaving current product terminology untouched.

Diagnostic relation Latin lens Analytical emphasis
Standing, posture, position, condition, or
Captured state status ) &P P
established order
. . . A conceptual image of memory, not a
Memory image imago memoriae )
claimed standard term
L. Footprint, track, trace, mark, remnant, or
Trace vestigium e
indication
L L Tracking, searching out, or inquiry through
Investigation vestigatio
traces
. . . Notebook, memoranda, notes, diary, or
Working record commentarius / commentarii
explanatory record
.. Things done and the registered proceedings
Official record acta & & P &
that preserve them

The distinction between commentarii and acta is analytically useful. One presents an evolving working
record or commentary; the other emphasizes formally recorded proceedings. Software systems produce

both kinds: exploratory diagnostic notes and operational or audit records maintained under explicit rules.

1. Memory dump as status and imago

Status derives its force from standing. It can name posture, position, condition, public order, or the

established situation of a person or thing. A dump captures a system in such a standing configuration.
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The conceptual phrase imago memoriae emphasizes representation. The dump is an image of memory
and associated process state, not memory's self-explanation. As with any imago, resemblance and
selection must be evaluated. The image may omit unmapped regions, external services, historical

transitions, network state, storage state, and activity outside the capture boundary.

Status analysis asks how the visible world hangs together:
e Which entities stand in relations of ownership, reference, waiting, or reachability?
¢ Which values represent stable configuration and which represent an interrupted transition?
e Which vestiges of earlier activity remain embodied in the current condition?

Latin also makes it natural to distinguish status from motus, state from movement. Diagnostics needs
both. The dump foregrounds status; tracing foregrounds motus and iter, the path or journey of execution.

Neither can substitute for the other.

2. Trace as vestigium; inquiry as vestigatio

Vestigium can name the sole or footprint, a track, trace, mark, vestige, remnant, or indication. It is one of
the clearest lexical models for diagnostic evidence. Something has moved or acted; its direct presence is

gone; a mark remains.

The activity vestigatio is tracking or searching out. The same semantic family therefore joins system
residue and analytical method. Execution leaves vestigia; the investigator performs vestigatio; the

proposed route is an iter reconstructed under evidential constraints.

The family supports a disciplined sequence:

motus — the actual movement or action;

e vestigium — the individual mark left by it;

vestigia — the plural field of marks available to inquiry;

iter — the route reconstructed through them;
e vestigatio — the investigation that follows and tests the marks.

This structure resists a common interface illusion. A rendered trace waterfall looks like an iter, a coherent
route. Its data, however, consists of selected vestigia. The route is a model assembled from marks,

correlation rules, and assumptions about time and identity.
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Vestigium also includes residue. A resource leak, elevated queue, altered cache, stale pointer, or
incomplete transaction can be a vestige of an action whose telemetry has disappeared. The surviving state

may contain stronger evidence of causal effect than the original emitted message.

3. Log as commentarius and acta

Commentarius can name a notebook, memorandum, notes, diary, or record prepared for use.
Commentarii suggests accumulated working material: observations preserved so that events can be
recalled, organized, and interpreted. It is therefore a good lens for diagnostic logs that collect entries

without themselves supplying a complete causal history.

Acta, literally things done, also names recorded proceedings. The word brings action and official
preservation close together while still distinguishing them. The acta are not every action; they are actions

as admitted to a formal record.
This distinction maps well to observability:
e an emitted log entry is a selected nota or item;
e the accumulated working record resembles commentarii;
¢ an audit or authoritative proceedings record resembles acta;
¢ the final diagnostic explanation is a later narratio constrained by all available evidence.

A log can thus be truthful and partial. Its entry reports what an instrumented observer was able and
designed to say. It may omit silent corruption, unobserved branches, remote dependencies, or effects

that became visible only later.

4. The Latin diagnostic grammar

The system:
1. statum habet — has a state;
2. iter peragit — proceeds through a path;
3. vestigia relinquit — leaves traces;

4. acta consignat — records selected proceedings.
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The analyst:
1. commentarios legit — reads the records;
2. vestigia sequitur — follows the traces;
3. iter restituit — reconstructs the route;
4. statum inspicit — examines the captured state;

5. testimonia inter se confert — compares the evidence with itself and across sources.

Latin joins the system's standing condition, the vestiges left by its movement, the inquiry that
follows them, and the notes through which absent events are made available to later judgment.

The compact triad is status—vestigium—commentarius. Its special contribution is the tight relation
between vestige and investigation and the distinction between what was done, what was officially

recorded as done, and what the analyst later constructs from the surviving record.
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Chapter 16 — Southern Quechua: kay—yupi—qillga

The Southern Quechua perspective is an analytical formulation rather than a claim of standardized
computing terminology. Kay—yupi—qillga brings together being or existing, the footprint left by passage,
and writing or a written document. It also adds an evidential discipline that is especially relevant to
diagnostics: Quechua grammar can distinguish direct knowledge, reported knowledge, and conjecture.

The analyst must therefore ask not only what an artifact says, but how the claim became known.

Sources for this chapter: [44, 45] in Sources and Further Reading.

Scope and terminology

Quechua is a family of related Indigenous languages rather than a single uniform code. This chapter uses
broadly Southern Quechua forms and cites a Bolivian bilingual dictionary'*” whose orthography includes
forms such as ghatipay. Spellings and preferences differ across regions. The triad kay—yupi—qillga is

therefore an analytical lens, not a proposed localization standard for software products.

Artifact or activity Southern Quechua lens Analytical emphasis
L. Being, existence, nature, or the wa
State or condition kay, kaynin, imayna kasqan & A . y
something presently is
Memory preservation uya / yuyay, wagaycha Memory or recollection, and the act of
ye yuya/yuyay, wagaychay keeping or preserving
Footprint or trace yupi The mark left by a foot where it passed
. Following a trail or investigating through
Trackin upinay, yupipay, qhatipa atipa .
g yupinay, yupipay, q pay / qatipay footprints
Writing or record illaa. gillaasaa Writing, document, and that which has been
g qillga, gillgasq written
Report or account willakuy Information, report, or narrated account

The source dictionary™" defines yupi as a footprint and gives yupinay, yupipay, and ghatipay for following
a trail. It defines qillga as writing and document, and qillgasqa as something written. Those meanings are
well attested. By contrast, a compound such as “Quechua for memory dump” would depend on a
localization community and product context. This chapter therefore keeps memory dump as the technical

artifact name and uses Quechua to analyse what the artifact does.

1. Memory dump as kay and preserved condition

Kay is the verb of being, existing, and having presence. It also participates in expressions that name

qualities or states: a condition can be understood as the way something is at a moment. That makes it a
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productive lens for a dump. The artifact does not preserve being in the abstract. It preserves a bounded
and represented kaynin: the system's condition within a selected process, address space, capture mode,

and instant.

The vocabulary of memory and preservation adds a second layer. Yuya or yuyay concerns memory and
recollection; waqaychay concerns keeping, guarding, conserving, or preserving. A dump can be
understood as an engineered act of preservation, but what is preserved is not a human recollection and
not the complete past. It is a machine-readable configuration from which an analyst later reconstructs

relations.
This perspective suggests four questions:
e What aspect of the system's kay was actually captured?
¢ Which relations make the captured values a coherent kaynin rather than an inventory?
¢ What did the capture mechanism preserve, and what did it exclude?
e Which earlier actions remain visible only through consequences in present state?

The distinction between existence and preservation guards against a familiar error. A dump is not the
system's reality without remainder. It is a preserved representation of a limited condition. Threads outside
the process, remote services, network history, prior scheduler decisions, overwritten buffers, and lost

events may all remain absent.

2. Trace as yupi and the work of ghatipay

Yupi is a footprint: a sign left where a foot pressed the ground. The metaphor fits diagnostic trace evidence
with unusual precision. Execution itself has passed. What remains is a field of selected marks—
timestamps, events, identifiers, counters, spans, and altered structures—from which movement may be

inferred.

The verbs yupinay, yupipay, and qhatipay or gatipay separate the footprint from the activity of tracking
it. This matters because a trace file is not automatically a causal path. Instrumentation emits marks. An

analyst follows them, tests their order, accounts for gaps, and reconstructs one or more possible routes.

The footprint image also makes absence legible. If a request should cross five boundaries and only four
footprints are present, the missing mark may identify sampling, loss, an uninstrumented branch, or an
action that never occurred. The analyst should not fill the gap simply because the surrounding sequence

looks plausible.
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Quechua also offers an important grammatical reminder about evidence. Many Quechua varieties mark
whether information is directly known, reported, or inferred. The details vary by variety, but the
diagnostic lesson is general: every assertion should carry an implicit answer to “How is this known?” A
dump field may be directly inspected; a component failure may be reported by a log; a causal path may

be inferred from footprints. Those are different evidential statuses.

3. Log as qillqa, gillgasqa, and willakuy

Qillga names writing and a document; qillqasgqa names what has been written. A log is therefore best
approached as an inscription produced under rules. It contains selected statements in a schema, ordered

and retained according to an instrumentation policy.

Willakuy adds the sense of information, report, or account. The combination distinguishes inscription
from narration. A timestamped record may be accurately written while its message still expresses only
one component's local interpretation. “Database unavailable” can be a faithful qillgasqa and an

incomplete willakuy if the deeper cause is pool exhaustion, DNS delay, or a caller-side timeout.
This distinction supports three levels of analysis:

¢ the gillga as the designed form and schema of the record;

¢ the gillgasqa as the concrete entry that was actually written;

¢ the willakuy as the account an analyst constructs from one or more entries.

The record should be read for both content and provenance. Which component wrote it? Was the
knowledge direct, reported, or inferred? What was omitted by severity filters, buffering, sampling,

retention, or failure of the logging path itself?

4. The Southern Quechua diagnostic grammar

The compact analytical sequence is deliberately presented as a vocabulary map rather than as

standardized product phrasing.

The system:
1. kay / kaynin — exists in a particular condition;
2. fan — proceeds along a path;
3. yupi — leaves footprints or traceable signs;

4. qillga/ qillgasqa — produces selected written records.
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The analyst:
1. reads the qillgasga and asks how its claim is known;
2. performs ghatipay, following the available yupi;
3. reconstructs the ifan while leaving gaps and uncertainty visible;
4. inspects the preserved kaynin;

5. compares direct observation, report, and inference before accepting a causal willakuy.

Southern Quechua adds an evidential question to the diagnostic triad: not only what state,
footprint, or writing survives, but whether the resulting claim is observed, reported, or inferred.

The triad is kay—yupi—qillga. Its distinctive contribution is the combination of being, footprint, and

inscription with an explicit concern for the source of knowledge.
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Chapter 17 — Swalhili: hali—alama—kumbukumbu

The Swabhili perspective uses hali—alama—kumbukumbu: condition, a mark or trace, and a retained
record. Its vocabulary sharply separates kufuata and ufuatiliaji, the acts of following and investigating,
from alama and nyayo, the signs or footprints that can be followed. Kumbukumbu joins memory with
records and minutes, making a log something preserved for later recollection and accountability rather

than a transparent copy of events.

Sources for this chapter: [46, 47] in Sources and Further Reading.

Conventional and analytical vocabulary

Swahili technical practice combines established Swahili vocabulary with international loans such as logi,
rekodi, and dampo. Product and regional usage varies. The analytical formulation here is hali—alama—

kumbukumbu, supported by dictionary meanings rather than presented as a mandatory interface

translation.
Artifact or activity Swahili expression Analytical emphasis
- . State, condition, essence, circumstance, or
State or condition hali
case
Conventional or loan-based technical naming;
Memory dump memory dump, dampo ya kumbukumbu . &
a captured condition
Following or investigation | kufuata, ufuatiliaji, kufuatilia To follow, pursue, follow up, or investigate
Trace or mark alama, nyayo Sign, mark, clue, trace, vestige, or footprint
Record or log kumbukumbu, rekodi, logi Retained record, entry, or operational log

The TUKI Swabhili-English dictionary“® defines hali as state, condition, circumstance, or case. It gives alama
as sign, token, mark, clue, trace, and vestige. Kumbukumbu joins remembrance and memory with records,
minutes, and annals. The verb family around fuata distinguishes following from fuatilia, following up or

investigating. Together these terms form a particularly practical diagnostic grammar.

1. Memory dump as hali

Hali directs attention to condition rather than substance. A dump contains memory, but its diagnostic
object is the condition in which structures stand together: which threads wait, which locks are owned,

which objects remain reachable, which queues have accumulated, and which operations are incomplete.

127



Twenty-One Grammars of Diagnostic Evidence

The word also accommodates scale. One can ask about the hali ya mchakato, the condition of a process,
or the hali ya mfumo, the state of a system. This prevents the analyst from treating a process dump as if

it were a complete system image. The captured boundary matters.
Dump analysis through hali asks:
e Which part of the condition was preserved?
¢ What relations among visible entities define the failure state?
e Which values are stable configuration and which are interrupted transitions?
e What earlier activity changed the present condition without leaving a complete event sequence?

The dump is strongest at coexistence. It can show several waits, references, counters, and partial
operations together. It is weaker at duration and order unless historical information has also been
retained in buffers or data structures. Hali therefore needs the temporal evidence supplied by tracing and

the designed account supplied by records.

2. Trace as alama and nyayo; analysis as ufuatiliaji

Alama ranges across mark, sign, clue, trace, and vestige. Nyayo makes the physical metaphor more
specific: footprints. The two terms distinguish an individual indication from the path an analyst may infer

through a series of indications.

The verb kufuata means to follow, come after, or pursue. The dictionary example kufuata nyayo is literally
to follow someone's footsteps. Kufuatilia adds follow-up and investigation. This makes it possible to state

the diagnostic separation cleanly:
¢ the system leaves alama or nyayo;
¢ instrumentation stores selected marks;
e the analyst performs ufuatiliaji;
e apath or sequence is reconstructed only after identity, order, and missing evidence are tested.

This separation is crucial in distributed tracing. A span is a mark with attributes and timing. A trace
visualization is a model that orders marks. Neither necessarily captures queueing outside instrumented

code, clock error, dropped spans, unsampled retries, or consequences stored only in state.

The Swabhili vocabulary also keeps investigation active. Ufuatiliaji is work: following up, comparing,

checking, and revising. It is not the passive consumption of a preassembled story.
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3. Log as kumbukumbu

Kumbukumbu connects memory with retained records, including minutes and annals. A log is thus a
designed aid to later recollection. It makes certain events available after execution has passed, but it does

so through choices about what deserves an entry, which name it receives, and how long it is kept.

This dual sense supports an important distinction. A system can have a rekodi or individual record; many
entries accumulate into kumbukumbu that an investigator later consults. Yet retention does not
guarantee completeness. Logging may fail under the same pressure that caused the incident. Buffers may

overflow, clocks may disagree, entries may be sampled, and sensitive fields may be deliberately removed.
The analyst should therefore ask:

e Who or what created the record?

¢ |s the entry a direct observation, a classification, or a report from another layer?

¢ Which identifiers connect it to trace marks and captured state?

¢ What operational policy controlled filtering, buffering, and retention?

Kumbukumbu is valuable because it preserves. It is limited because preservation is selective.

4. The Swahili diagnostic grammar
The system:
1. ina hali — has a state or condition;
2. hupitia njia — proceeds through a path;
3. huacha alama na nyayo — leaves marks and footprints;

4. huweka kumbukumbu — keeps selected records.
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The analyst:
1. anasoma kumbukumbu — reads the records;
2. anafuatilia alama — follows up the marks;
3. anaunda upya njia — reconstructs the path;
4. anakagua hali — inspects the condition;

5. analinganisha ushahidi — compares the evidence.

Swahili separates the condition that exists, the marks that remain, the active work of following
them, and the records retained so that the incident can be investigated later.

The compact triad is hali—alama—kumbukumbu. Its distinctive contribution is the clear movement from

a remaining sign to active follow-up and from memory to an accountable retained record.
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Chapter 18 — Turkish: durum—iz—kayit

The Turkish perspective is durum—iz—kayit: state or situation, trace or mark, and registered record.
Conventional technical compounds such as bellek dokiimii, izleme dosyasi, izleme giinliigii, and olay
glinliighi make the artifact boundaries explicit. Turkish is a Turkic language. It occupies the requested
“Altaic” position only in the historical and areal sense of that label; the chapter does not assume a

generally accepted Altaic genetic family.

Sources for this chapter: [48—51] in Sources and Further Reading.

Classification and conventional technical vocabulary

Turkish is a Turkic language. Older literature often placed Turkic, Mongolic, and Tungusic languages in an
“Altaic” family, sometimes with Korean and Japanese. That genetic proposal is disputed and is rejected by
many historical linguists; areal contact explains many shared features. This chapter uses Turkish for the

requested historical “Altaic” slot without treating Altaic as an established family.

Turkish technical documentation supplies a stable practical vocabulary:

Artifact or activity Turkish expression Analytical emphasis

State or situation durum Present condition, configuration, or situation
Memory dump bellek dokiimii, dokiim dosyasi SOﬁerig?rv\Z/}:ii:t};r:n:S:ory contents are
Tracing izleme, takip Monitoring, following, or tracking execution
Trace iz Mark, track, route, or residual indication
Trace log izleme gunliigii, olay izleme giinltgi A chronological log of selected trace events

Registered entry and accumulated journal or

Record or log kayit, guinliik log

Microsoft's Turkish documentation®” consistently uses bellek dékiimii for memory dump and izleme
dosyasi or izleme giinliigii for trace files and trace logs. The vocabulary makes visible what English can

blur: izleme is the activity, iz is the mark or track, and giinliik is the accumulated log.

1. Memory dump as durum and bellek dokiimii

Durum names a state, condition, or situation. It can refer to a single component or to a configuration of
several interacting conditions. That breadth is useful in dump analysis, where the important evidence

often lies in relations rather than isolated values.
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Bellek dékiimii is transparent as a technical compound: bellek is memory and dokiim is a pouring out,
casting, or dump. The metaphor suggests extraction, but the artifact remains a representation. A full
memory dump, kernel dump, minidump, and application dump preserve different boundaries and degrees

of detail.
The analyst should distinguish three levels:
o bellek igerigi — the visible contents of memory;
¢ siire¢ durumu — the process state reconstructed from those contents;
¢ sistem durumu — the larger system condition, only partly represented by a process artifact.

This separation prevents overclaiming. A dump may faithfully contain a process's pages and still omit
scheduler history, remote dependencies, network queues, storage behavior, and prior transitions. It

answers “What condition can be reconstructed here?” more reliably than “Everything that happened.”

2. Trace as iz; tracing as izleme

iz is a mark, track, sign, or trace. It can be followed, left behind, erased, or interpreted. izleme is the act
of monitoring or tracing. Turkish therefore preserves the same crucial distinction seen in several other

chapters: the system leaves or emits traces; the analyst follows them and reconstructs a path.

Technical compounds sharpen the distinction further. An izleme dosyasi is a trace file. An olay izleme
glinlGgii is an event-tracing log. A tool can convert, filter, correlate, or render such a file, but those

operations do not guarantee that the resulting view is the complete route of execution.
A disciplined trace analysis asks:
e Which izler were emitted, retained, sampled, or lost?
¢ Which identity links the marks to the same request, process, thread, or transaction?
e Does their temporal order survive clock differences and buffering?
e Which yol, route, is directly observed and which part is inferred?
¢ What etki, effect, remains in state after the trace event has passed?

The last question prevents a narrow event-only analysis. A retry, allocation, lock acquisition, or
configuration change may leave a durable iz in later state even if the original event is absent from the

trace log.
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3. Log as kayit and giinliik

Kayit is a record, registration, or recorded entry. Giinliik is a diary, journal, or log that accumulates entries
through time. Their difference mirrors the relationship between one event record and the larger log in

which many records are retained.

This distinction also exposes design. A kayit exists because a component decided to register something
under a schema. A giinliik exists because an operating policy collected, ordered, retained, and made such

entries available. Both are selective.

The phrase olay giinliigii, event log, encourages the analyst to ask whether an entry records the event
itself or a component's interpretation of it. “Authentication failed” may be a correct local classification,
while the causal path involves clock skew, expired credentials, unavailable identity service, or corrupted

cache state. The entry is evidence, not final judgment.

Good analysis connects kayit to iz and durum:
e correlate record identifiers with trace identifiers;
e compare log time with capture time and monotonic event order;
e test whether reconstructed state supports the message;

¢ retain contradictions instead of forcing all artifacts into one narrative.

4. The Turkish diagnostic grammar
The system:
1. bir durumu vardir — has a state;
2. biryol izler — follows a path;
3. iz birakir — leaves a trace;

4. olaylan kaydeder — records selected events.
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The analyst:
1. gunliikleri okur — reads the logs;
2. izleri takip eder — follows the traces;
3. yolu yeniden kurar — reconstructs the path;
4. durumu inceler — examines the state;

5. kanitlarn karsilastinnr — compares the evidence.

Turkish distinguishes the condition in which the system stands, the traces left or emitted by its
movement, and the registered entries accumulated into an operational journal.
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Chapter 19 — Maori: ahua—tapuwae—rangitaki / mauhanga

The Maori perspective is ahua—tapuwae—rangitaki / mauhanga: condition or form, footprint, and a
record that the language can name in either of two registers. Tapuwae makes trace evidence concrete as
steps left by passage. For the log lens Maori offers a genuine choice: rangitaki, with the compounds konae
rangitaki and rangitaki hapa, is the attested technical term for a log, a log file, and an error log, while
mauhanga is the ordinary word for a record, documentation, or archive. The triad links what a system

looked like, where its activity left footprints, and what was deliberately stored for later inquiry.

Sources for this chapter: [52-59] in Sources and Further Reading.

Conventional and analytical vocabulary

Maori supplies more than one term for the log lens, and the difference between them is instructive rather
than accidental. Taiuru’s Dictionary of Maori Computer Related Terms™> ** and the Microsoft Language
Portal® both give rangitaki for log, glossed as a record of transactions or events that take place within an
IT managed environment, with konae rangitaki and konae pirongo for log file, rangitaki hapa for error
log, and takitaki for logging™ *. Te Aka® *’, by contrast, records only the everyday sense of rangitaki as
blog — a frequently updated online journal or column — and Paekupu®” lists it under blog and weblog
beside hauhiko. Both usages are documented and neither cancels the other: the word carries the technical
sense inside computing terminology and the everyday sense outside it, much as English log moves
between a ship’s logbook and a diagnostic file. Alongside these, mauhanga names a record,
documentation, or archive in ordinary Maori. This chapter therefore treats rangitaki and mauhanga as
parallel names for the same analytical position rather than choosing between them. The trace and dump

lenses are analytical extensions grounded in established dictionary meanings.

Artifact or activity Maori expression Analytical emphasis
" _ _ _ Condition, character, shape, position,
State, condition, or form ahua, tanga, turanga . .
situation, or stance
Memory ptimahara Memory in computing terminology
Trace or footprint tapuwae, tapuae Footprint, tread, or steps left by passage
Following whai, whaia To pursue or follow the available footprints
A Record, documentation, or archive; to write
Record or log (general) mauhanga, tuhi
or record
) ) A L _ Log, log file and logging in Taiuru and the
Log, log file, logging rangitaki, konae rangitaki, konae purongo, Mi fL Portal™ itaki h
(technical) takitaki ! icrosoft Language Portal ™ ™'; rangitaki hapa
is error log
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Artifact or activity Maori expression Analytical emphasis
L The everyday sense of the same word: blog in
Blog (everyday usage) rangitaki (56, 57]
Te Aka and Paekupu™

Ahua can name shape, appearance, condition, character, likeness, nature, figure, or form. Tapuwae
names a footprint. Mauhanga names a record, documentation, or archive and carries the record lens in
ordinary Maori, while rangitaki carries it inside computing terminology, where konae rangitaki and konae
pdrongo both name a log file. Neither word is a mistake for the other; they belong to different registers
of the same language.

1. Memory dump as ahua and tunga

Ahua does more than name an abstract state. It brings together condition and form: how something is
and the shape in which it appears. That is a strong model for dump analysis. A dump is a representation
of the system's visible form at capture time, and the analyst must infer the relations that make that form

a meaningful condition.

Tinga and tliranga add position, situation, site, status, and stance. Threads, objects, handles, and buffers
do not merely possess values; they occupy positions within a structure of ownership, waiting, reachability,

and responsibility.
The lens suggests four questions:
¢ What ahua of the system does this capture present?
e What is the tlinga of each relevant entity within that configuration?
e Which part of the form is stable and which part records an interrupted transition?
e What earlier path explains why the system now has this shape?

The term ptimahara supplies the computing word for memory, but the dump is not memory in the human

sense of a narrated past. It is a captured form from which limited claims about prior action can be inferred.

2. Trace as tapuwae

Tapuwae or tapuae is a footprint or tread. Dictionary examples explicitly describe following the footprints
of people and examining them to infer what happened. The diagnostic analogy is direct: system activity

passes; footprints remain; an investigator follows and compares them.
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Footprints have several useful properties as a model:

¢ they are effects of movement, not the movement itself;

they are spatially or temporally distributed;
e some are clear, some partial, and some erased;

e asequence of prints suggests a path but does not automatically prove identity or cause;

later movement can overwrite earlier marks.

In software, a tapuwae may be an emitted event, changed counter, span, timestamp, identifier, allocation,
gueue entry, or residual state change. Some footprints live in trace files; others survive only in dumps,

storage, caches, or external systems.

The analyst's task is whai, following. The distinction between footprint and following prevents the trace
visualization from becoming unquestioned truth. A rendered path is an interpretation constrained by the

available tapuwae, capture policy, correlation rules, and uncertainty.

3. Log and record: rangitaki and mauhanga

Rangitaki is the attested technical term for a log, glossed in the Microsoft Language Portal®™” as a record
of transactions or events that take place within an IT managed environment; konae rangitaki and konae

55,58

plrongo name a log file, rangitaki hapa an error log, and takitaki the act of logging”®>°®.. Mauhanga names

*6571 which gives

a record, documentation, or archive in ordinary Maori. The apparent conflict with Te Aka'
rangitaki as blog, is a difference of register rather than a contradiction, and the chapter keeps both words

in view.

Mauhanga, record or documentation, broadens the lens. It asks what is made durable enough to consult
later. Tuhi, to write or record, emphasizes the producing act. Together the terms distinguish event,

inscription, accumulated log, and later documentation.

A log is designed evidence. It records actions according to the capabilities and priorities of the system that
writes it. It may include a component's interpretation rather than a direct measurement. It may omit
events because of sampling, privacy rules, buffer loss, or failure of the logger. Its chronological appearance

should not be confused with complete causality.
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The analyst should therefore connect the rangitaki to the tapuwae and ahua:
e Which entry describes the same entity seen in the trace and dump?
¢ Does the captured condition support the recorded claim?
e Which footprints have no corresponding entry?

e Which entries describe intentions or classifications rather than completed effects?

4. The Maori diagnostic grammar
The system:

1. he ahuatona — has a condition or form;

2. kawhaiite ara — proceeds along a path;

3. kawaiho i nga tapuwae — leaves footprints;

4. ka tuhi ki te rangitaki — writes selected events to the log.
The analyst:

1. panuihia te rangitaki — reads the log;

2. whaia nga tapuwae — follows the footprints;

3. hangaia anoé te ara — reconstructs the path;

4. tirohia te ahua me te tiinga — examines condition and position;

5. whakatairitea nga taunakitanga — compares the evidence.

Maori presents diagnosis as attention to form and position, the disciplined following of footprints,

and the reading of a record deliberately stored for later inquiry.
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Chapter 20 — Cherokee: 060 A bOv—Dc0bG 00—
SSOvOv0°T

The Cherokee perspective is 0960 1b0O*—DddbG DL —SSO0v0Ov0°T (usdidanv—asdawadvsdi—
deganvnvdvi): condition, trace, and record. The vocabulary is grounded in entries labeled as Cherokee
Nation word-list®” material and Microsoft computer terminology in the Cherokee-English Dictionary
database®”. The paired entries for trace and tracer make the remaining indication and the role that
follows it separately nameable, while the technical expression for log file presents logging as deliberate

preservation rather than as an opaque loan.

Sources for this chapter: [60, 61, 62] in Sources and Further Reading.

Scope, sources, and orthography

Cherokee is a Southern lIroquoian language written in the syllabary developed by Sequoyah.
Contemporary usage spans communities and dialects, and technical terminology continues to develop
through language departments, educators, translators, and technology-localization work. This chapter
uses forms shown in the Cherokee-English Dictionary database'®”, which identifies material from the
Cherokee Nation word list® with cn and Microsoft computer terms with msct. Romanizations are

reproduced as search aids, not presented as complete pronunciation guides.

The compact triad is analytical, but each of its terms is attested in the consulted sources:

Artifact or activity Cherokee expression Source and analytical emphasis
Condition Ac0ALOT (nusdidanvi); 0960 b0~ Cherokee Nation “condition of things”;
(usdidanv) Microsoft computer term “condition”

DO~bAcdV (anvdadisdo); DO~ dcdd

Memory e Technical and general terms for memory
(anvdadisdi)
. iy 1601
Trace DLG.I?GDA (asdawadvsdi) Cherokee Nation word-list™ entry for
“Trace”
. iy 1601
Tracer D&LG.SY (asdawadegi) Cherokee Nation word-list™ entry for
“Tracer”
Technical d and ded itt
Record S50~0~0"T (deganvnvdvi); AQ9Q (gowelv) echnical record and a recorded or written

item

. ALPOWAhVA @ZPs0Y DOIhAVJI . . “ _
Log file ] . ) ] J Microsoft computer terminology for “log file
(nulistanidolv kanohesgi asquanigododi)
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The chapter does not claim that a single triad exhausts Cherokee technical usage. Its purpose is narrower:
to use attested vocabulary to separate the condition preserved in memory, the trace available for

following, the role of the tracer, and the record deliberately retained in a log file.

1. Memory dump as condition and memory

No exact standardized Cherokee equivalent for memory dump was established by the consulted entries.

The artifact name should therefore remain recognizable in technical contexts, while the analytical relation

can be expressed through DO+l 60V, memory, and 02600, condition.

This distinction is useful. A memory dump contains selected memory, but diagnosis is rarely interested in
bytes merely because they were stored. The analyst wants to reconstruct a condition of things: which
threads were waiting, which objects remained reachable, which handles were owned, which queues had
accumulated, and which operation was interrupted. The dump's meaning lies in the relations that coexist

inside the capture.

The memory term should not encourage an autobiographical reading. A dump is not a narrated
recollection of everything the process experienced. It is a technically bounded capture whose omissions
depend on operating system, runtime, dump type, permissions, timing, and capture policy. It supports

direct inspection of some values and only inference about the path that produced them.

The condition lens suggests four questions:

¢ Which 026060~ is actually represented by this dump: a thread, process, runtime, host, or

distributed service?
e Which structures were preserved, and which were excluded or unreadable?
¢ Which relationships make the captured values diagnostically meaningful?
e What earlier activity could plausibly have established this condition?

The resulting rule is simple: describe the capture boundary before describing the system's condition. A
partial dump can accurately preserve a local condition without constituting a complete image of the

incident.

2. Trace and tracer

The Cherokee Nation entries provide a particularly valuable pair: DedbG0?60J for Trace and
DoOdbGSY for Tracer. Without forcing a morpheme-by-morpheme analysis, the lexical pair keeps the

object or activity called a trace distinct from the role or mechanism that traces.
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That distinction is often lost in English observability vocabulary. A trace may mean an emitted event, a
trace file, a rendered waterfall, the reconstructed route of a request, or the act of instrumenting
execution. A tracer may be a library, agent, collector, debugger, analyst, or correlation process. These are

related, but they are not interchangeable.

In diagnostic work, a tracer selects what becomes visible. It chooses instrumentation points, fields,
identifiers, timing sources, sampling rules, and failure behavior. The resulting trace is therefore designed
evidence. It can be precise about what it captured while remaining silent about uninstrumented branches,

dropped buffers, unsampled work, and effects preserved only in state.
The analyst should separate four stages:

e the tracer and its capture policy;

¢ the emitted trace events or marks;

¢ the path reconstructed from those marks;

¢ the condition and effects left after the path was executed.

This makes absence interpretable. A missing event may mean that an operation did not occur, but it may
also mean that the tracer never observed it, sampling excluded it, a buffer was lost, or correlation failed.

The trace constrains explanation; it does not manufacture completeness.

3. Record and log file

The technical record term S$SO0vO~0”T names an individual or retained record. The full technical

expression APOWAhVAQ OZPOY DOIhAVJ is listed for log file. The longer expression is
analytically revealing even when treated as a whole rather than assigned a speculative word-by-word

gloss: a log file is explicitly named technical content, not an unexamined mirror of reality.

A record exists because a component decided that something was worth retaining under a schema. A log
file exists because a system collected, ordered, encoded, stored, rotated, protected, and eventually
discarded records under an operating policy. The difference between record and log file therefore exposes
two levels of design: the local decision to emit an entry and the larger policy that makes many entries

available for later inquiry.
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The analyst should ask:
¢ Which component created each SSOvO~0°T?
e Does the record describe an observation, an interpretation, an intention, or a completed effect?
¢ Which identifiers connect the record to DedbG 0”60 and captured 0260 AbO~?
¢ What filtering, privacy, buffering, rotation, and retention rules governed the log file?
¢ Which expected records are absent, and what alternative causes could explain the absence?

Chronology alone does not settle causality. A log can be ordered yet incomplete, accurate at one
abstraction layer yet misleading at another, or internally consistent while sharing the same faulty clock as

the trace. Its authority grows through corroboration with marks and state.

4. The Cherokee diagnostic grammar

The following is an analytical workflow using attested terms, not a set of invented Cherokee interface

sentences.
The system:
1. has an inspectable 0260J1bO0~ (usdidanv) — condition;
2. contains and changes DO~bJ60V (anvdadisdo) — memory;
3. exposes DodbG 0?60 (asdawadvsdi) — trace;
4. creates selected SSOvOv0T (deganvnvdvi) — records;

5. retains them in a technical log file under an explicit policy.
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The analyst:
1. reads the retained records without treating them as verdicts;
2. identifies the DeObLGSY (asdawadegi) — tracer — and its capture limits;
3. reconstructs a path from the available trace marks;
4. inspects memory to establish the captured condition;

5. compares record, trace, tracer policy, and state before accepting a causal explanation.

Cherokee makes the condition, the trace, the tracer, the record, and the retained log file separately
visible. Diagnosis becomes a comparison between what was preserved, what was followed, who or

what performed the tracing, and what the system deliberately placed on record.
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Chapter 21 — Tibetan: U]B{N‘gl:&'—él\l'ﬂm'—é"@mr

~
The Tibetan perspective is ﬂail\llgil\l—él\lﬂ@l—ﬂ&lﬂ‘ (gnas stangs—rjes shul—tho yig): condition, the

trail left afterward, and an organized register. The terms are lexically attested, but the triad is analytical
rather than a claim that one Tibetan localization standard uses precisely these three forms for all
computing artifacts. Its value lies in the movement from situated condition, through aftermath and

remains, to an account arranged for later consultation.

Sources for this chapter: [63, 64, 65] in Sources and Further Reading.

Scope, sources, and transliteration

Tibetan computing vocabulary develops across institutions, regions, and technical communities. This
chapter therefore does not present its triad as a single mandatory localization standard. It uses entries
documented in the Tibetan—English—Sanskrit Dictionary® ™, the only Tibetan lexicographic resource
listed in Sources and Further Reading, to build an analytical vocabulary. Wylie transliteration is included

as a stable search aid; it is not a phonetic transcription.

Artifact or activity Tibetan expression Attested range and analytical emphasis

q]aiNERN (gnas stangs) Situation, condition, circumstance, position,
state, or status

Condition or state

Trace or trail él\]ﬂc\] (rjes shul) Trace, trail, remains, ruins, legacy, or
aftermath
XN . )
Register or catalogue g U\m] (tho yig) List, catalogue, register, notes, or manual
QX . .
Record Eq £ (zin tho) A record or written note retained for
reference

No exact, broadly standardized Tibetan equivalent for memory dump was established in the consulted

sources. In technical communication, the artifact name should remain recognizable. The analytical lens is

"]ail\l"%‘ﬁl\l': the condition that a capture allows an investigator to reconstruct.
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1. Memory dump as U’HN'ERN‘

“]BiNERN gathers several senses useful to diagnostic work: condition, circumstance, situation, position,

and state. A dump is not important merely because it contains memory. It is important because
relationships among captured values establish a situation: threads wait on locks, objects retain references,
queues hold unprocessed work, registers point into interrupted code, and buffers preserve incomplete

exchanges.

The situation lens makes scope explicit. A process dump may show the condition of one runtime while
saying little about a remote dependency. A kernel dump may preserve operating-system structures but
omit application-level meaning. A partial dump may capture the decisive object but not the history that

created it. The evidence is real within its boundary; the analyst's responsibility is to state that boundary.

Four questions follow:

e Which “ﬁl\l%%\l is represented: thread, process, runtime, host, or distributed service?

¢ Which relationships, rather than isolated values, define that condition?
e Which earlier actions are visible only through their remaining effects?
e What information was excluded by the dump type, permissions, timing, or capture policy?

This vocabulary discourages an undifferentiated claim that the dump “contains the failure.” It contains a

selected condition from which the failure may be reconstructed.

2. Trace as Eﬂ'ﬂ‘“'

~
EN'Q"J' is especially productive because its attested range includes trace, trail, remains, legacy, and

aftermath. It directs attention to what is available after movement or action. A trace event is thus one
possible mark; a rendered timeline is one possible reconstruction; a changed cache entry, orphaned

resource, or stale flag may be an aftermath preserved in state.
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The term helps separate three things that English often calls a trace:
e instrumentation that observes selected operations;
e aroute reconstructed from emitted events;
¢ the remains or aftermath that execution leaves behind.

These layers do not always coincide. Sampling may omit the critical event while state still preserves its
effect. A trace may show a request ending without showing the resource it leaked. Conversely, a residual
object in a dump may strongly constrain the history without proving the precise route by which it was

created.
~
The analyst should therefore follow EN'QN' in both temporal and material senses. Follow identifiers

through event order, but also inspect what the path altered. The trail is not merely a line on a timeline; it

is the total set of available indications left by passage.

3. Register and record
PR N . . . .
g N“] can denote a list, catalogue, or register. Eai &' is used for a record or retained note. Together they

distinguish an individual act of recording from the organized collection that makes many entries useful

later. That is a strong model for logs.

Alog entry is created under a local decision: a component selects fields, severity, wording, identifiers, and
time. A log as register is governed by broader policy: collection, ordering, buffering, redaction, storage,

rotation, access, and retention. Neither level is neutral. Both shape what a future analyst can know.
The register lens suggests asking:

¢ Who or what was authorized to create each record?

e What schema and vocabulary constrained the account?

¢ Which entries report observation, interpretation, intention, or completed effect?

e Which records were dropped, filtered, redacted, or retained elsewhere?

e (Can the register be aligned with the trail and the captured condition?

An organized register is valuable precisely because it is designed. That design must be examined as part

of the evidence rather than hidden behind the apparent clarity of the prose.
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4. The Tibetan diagnostic grammar

The following is an analytical workflow using attested terms, not a proposed set of Tibetan interface

commands.

The system:

1. hasachanging “]B\'Nﬁﬂ\! — condition or situation;
N
2. moves through operations that leave El\l'ﬂ@l' — a trail and aftermath;
N
3. creates selected Eai & — records;

~ &
4. arranges retained entries as a Z'N“]' — register.

The analyst:
1. reads the register as a designed account;
2. follows the trail across events and residual effects;
3. reconstructs the route within the limits of instrumentation;
4. inspects captured memory to establish the relevant condition;

5. accepts an explanation only when register, trail, and state mutually constrain it.

Tibetan frames diagnosis as the reconstruction of a situated condition from the trail, remains, and
aftermath of execution, tested against records deliberately arranged for later consultation.
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Chapter 22 — Tamil: Hlemev—g L Lb—LIS6]

Tamil, selected here as the Dravidian-language perspective, offers ﬁe‘me\)—g,l_Lb—u@m (nilai—
tatam—pativu): state, track or trace, and record. Unlike a purely historical comparison, this chapter can
also draw on attested Tamil computing vocabulary, including IblénesTeu& S CI&TLLEV for a memory
dump and ug‘ﬂsua’s (885FHLIL| for a log file. The resulting grammar distinguishes a condition, the mark by

which movement is followed, and an act or object of deliberate recording.

Sources for this chapter: [66, 67] in Sources and Further Reading.

Scope, sources, and the Dravidian perspective

Tamil is used here as one Dravidian-language perspective. It has a long literary history and an active
modern technical register. The Tamil Computer Encyclopedic Dictionary® attests ;E]emmmasés
Gl&ITLL6V (ninaivakak kottal) for memory dump, while technical usage also provides Li&61& G&TLIL

(pativuk képpu) for log file. The compact analytical triad is 'I'f)]sma)—gl_Lb—ué\m.

Artifact or activity Tamil expression Analytical emphasis

State or condition @6676\) (nilai) Standing, condition, position, or state

Memory dump @6’67661’@&3&3 QEsmiLe (ninaivakak A dump or discharge of memory contents
kottal)

Trace or track §|_LD (tatam) Track, trace, route, mark, or impression

Tracing rB_')I_LD,F_IﬂQ')G\) (tatamarital) Finding, tracing, or tracking a trail

Record I.I;f)]&.l (pativu) Record, entry, registration, or recording

Register or logbook UQ@M@ (pativétu) A book or register of retained entries

Log file LIQQGL]HB C;HHTI.JL| (pativuk koppu) A file of records or log entries

These terms are not exact synonyms. Their analytical power comes from preserving the differences among
captured content, the state inferred from it, the mark left by movement, and the record intentionally

retained.

1. Memory dump and [hlémev

The expression ﬁsmafrsuasa's GI&ITL_L6V names the artifact through an action performed on memory:
its contents are dumped or discharged into a form that can be inspected. ;5]66)6\) names the object of

analysis: the state or condition reconstructed from those contents.
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This distinction prevents the container from being confused with the condition it represents. A dump may
include millions of bytes without preserving every relevant relationship. It may omit pages, external
services, prior events, or data protected by another boundary. Conversely, a small set of thread stacks
and ownership links may be sufficient to establish a deadlock. Diagnostic value depends on structure, not

volume.
The analyst can proceed through four questions:
¢ What memory was included in the [hlénesTeud 8 C1&TLL6V, and what was omitted?
¢ Which objects, threads, registers, and resources jointly establish the LF,]sma)?
¢ Which parts of that state are direct observations and which are decoded or inferred?
¢ What earlier path could have produced the captured condition?
@6‘6)6\) also resists a purely temporal reading. A snapshot has a timestamp, but its key evidence is
coexistence: facts that were simultaneously true within the selected boundary.

2. Tracing, track, and mark

gl_Lb can name a track, trace, mark, route, or impression. g;I_LD’rIﬂgG'\) names the activity of finding or
following such a track. The pair separates the analyst's method from the indication on which the method

operates.

In software systems, instrumentation emits events. The analyst correlates them into a route. The route
leaves effects in state. All three may be described in relation to a trace, but they have different evidential
status. An event is a recorded observation at an instrumentation point; a reconstructed path is an

inference across events; an altered object or resource is a remaining mark.
The Tamil lens yields a useful sequence:
e establish how g;l_LD[ﬁ]gys'\) was performed and what it could observe;
¢ identify the g)LLb preserved by event identifiers, timing, and order;
e test that track against marks left in captured state;
¢ distinguish silence from proof that no action occurred.

A missing trace event may reflect non-execution, sampling, dropped buffers, clock disagreement, or

broken correlation. The track becomes persuasive when independent state and records agree with it.
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3. usley, u&Geau(h), and LBleyss GasTLIL

LI&le names a record, entry, registration, or act of recording. LI&)G6u () presents many such entries as
a register or logbook. LI&l6& G&mLIL identifies the technical file in which records are retained. The

three forms expose a hierarchy often hidden by the English noun /og.
The analyst should ask:

e Doesa ugc)]6)_| report a direct observation, an interpretation, an intention, or a completed effect?
e What identifiers connect it to the g;l_Lb and captured @6196\)?
e How did the L&l6Y8 G&MLIL| handle buffering, failure, rotation, and redaction?

e Which expected entries are absent, and what competing explanations fit that absence?

The record is testimony generated by software. Its clarity is useful, but it earns authority only through

corroboration.

4. The Tamil diagnostic grammar
The following workflow uses attested vocabulary as analytical labels.
The system:

1. has a changing Ihlén6v — state;

2. moves through operations that leave a g)I_L'D — track or mark;
3. creates selected u@eq entries — records;

4. retains them in a L&leyd GamLiL — log file;

5. may preserve memory through a [hlén6sTEL&HE GI&TLL6V — memory dump.
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The analyst:

1. reads each record according to its source and schema;

2. performs g;I_LD'rﬁ]g)s'\) by following identifiers and marks;

3. reconstructs the route without assuming that every event was captured;
4. derives the relevant @6‘6)6\) from the dump's relationships;

5. compares state, track, and record before assigning cause.

Tamil distinguishes the dumped contents of memory from the state inferred within them, the
activity of tracing from the track it follows, and an individual record from the register and file that

preserve it.
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Chapter 23 — Ancient Egyptian: c<—rd—zh3.w - Aﬂ—oﬁj—ﬁ

The Ancient Egyptian perspective is an explicitly historical analogy: e—rd—zh3.w, condition, footprint,

and written record, shown in the TLA headword spellings as Qiﬂu—o@f—ﬁ. No claim is made
that Ancient Egyptian possessed or anticipates a computing terminology. The point is narrower and more

7% provide a triad with

disciplined: attested lexical categories from the Thesaurus Linguae Aegyptiae'
which to distinguish a state of affairs, the physical sign of passage, and a record that preserves information

beyond the event.

Sources for this chapter: [68, 69, 70] in Sources and Further Reading.

Scope, period, and method

Ancient Egyptian is included as a historical conceptual perspective, not as a source of computing
terminology. The language spans millennia and several written stages; meanings, spellings, and
grammatical behavior vary by period and genre. The three forms used here are lemmata documented by
the Thesaurus Linguae Aegyptiae'® . Transliteration remains the primary analytical notation, while the
hieroglyphic sequences shown beside it reproduce the TLA lemma-page headword spellings. Corpus

spellings can vary by period and occurrence.

Analytical object Egyptian lemma Attested lexical range
Condition or state of Condition or state of affairs
affairs «—

Foot or footprint rd — O@f Foot; footprint

Writing or record zhaw — .i. Writing, record, or depiction

The transliterated triad ce—rd—zh3.w and its hieroglyphic display @_JJu—oﬁ#\ﬂf—i are deliberately
modest. They do not project computers into antiquity. They ask how three attested lexical categories
clarify the relation among a captured condition, the sign left by passage, and information preserved

through writing.
1. Captured condition as ¢

The lemma ¢, written — in the TLA headword spelling, denotes in the relevant sense a condition or state
of affairs. It therefore supplies an analytical equivalent for what an investigator seeks in a memory dump:

not memory as a substance, but the configuration that obtained at capture time.
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Applied conceptually, the term focuses attention on coexistence. A thread owns a resource while another
waits; a pointer refers to a damaged structure; a queue contains work that has not advanced; an exception
object coexists with partially updated state. These relations define the state of affairs. The dump is the

medium by which some of them become inspectable.
That object remains bounded. A captured € may be local rather than global, partial rather than complete,

and downstream of actions no longer represented. The state constrains history without narrating it.

2. Trace as rd, the footprint

rd, shown as oﬁﬁ in the TLA headword spelling, can mean a foot or footprint. The footprint is a
powerful but disciplined model of trace evidence. It is caused by passage, remains after the moving agent
has gone, and supports inference about direction, sequence, contact, and sometimes identity. Yet it is not

the journey itself.

The same distinction applies to software traces. An emitted event marks one observation point. A series
of events can be ordered into a route. A changed resource can be a footprint left in state. None preserves

the entire execution. Each constrains what could have happened.
The footprint lens encourages five checks:

e determine what mechanism could make the mark;

establish whether the mark is contemporaneous, displaced, or overwritten;

distinguish one footprint from the route inferred across many footprints;

inspect the surface—the instrumentation and storage system—that preserved it;

test the inferred route against the captured condition.
It also clarifies absence. No visible footprint does not prove that no passage occurred. The surface may

not preserve marks, another action may erase them, or the observer may have examined the wrong area.

3. Written record as zh3.w

The lemma zh3.w, shown as % == in the TLA headword spelling, includes writing, record, and depiction.
For the present comparison, it names information deliberately externalized so that an event,

classification, or observation can remain available after the occasion of its production.

A software log is likewise a designed inscription. It selects what will be named, how it will be classified,

which context will accompany it, and where it will be retained. The record may be truthful within its
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viewpoint and still omit the decisive effect. It may report an intention before completion, or summarize a

complex sequence under one label.
Reading a log as zhs3.w therefore requires attention to production:
e Which component acted as writer?
¢ What conventions determined the form of the record?
e Does it preserve observation, interpretation, command, result, or depiction?
e What was not writable under the available schema and policy?
e Does the record agree with the footprints and state of affairs?

Writing extends memory but does not abolish selection. The record's permanence is not the same as

completeness.

4. The Ancient Egyptian diagnostic analogy

No Egyptian interface sentences or unattested technical compounds are proposed. The workflow remains

in English while preserving the attested analytical terms.

The system, by analogy:
1. hasaninspectable ¢ (—1) — a condition or state of affairs;
2. moves through operations that leave rd (ofiﬂf) — footprints;

. . Ny .
3. externalizes selected observations as zh3.w (z==) — written records.
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The analyst:
1. reads the record as a produced inscription;
2. identifies each footprint and the surface that preserved it;
3. reconstructs a route without confusing it with the marks;
4. examines the captured state of affairs;

5. requires writing, footprints, and condition to corroborate one another.

Ancient Egyptian contributes a historically bounded but analytically exact analogy: a condition can
be inspected, a footprint can be followed, and a written record can outlast the event—yet none
alone is the whole event.

155



Twenty-One Grammars of Diagnostic Evidence

Chapter 24 — Basque: egoera—aztarna—erregistro

The Basque perspective is egoera—aztarna—erregistro: state, trace or vestige, and record. Elhuyar's

dictionary"*""!

also attests iraulketa in computing for a dump or volcado, allowing the artifact to be named
while egoera names what the analyst reconstructs from it. The chapter therefore keeps localization and

analysis separate: a dump is produced, a condition is inferred, a trace is followed, and a record is tested.

Sources for this chapter: [71-75] in Sources and Further Reading.

Scope, sources, and technical usage

Basque technical terminology is documented through resources including the public Euskalterm

S[71—75] 72-75]

terminology bank and Elhuyar's dictionarie . Elhuyar attests' egoera for condition or state,
aztarna for trace or vestige, erregistro for a register and an informatics record, and iraulketa in computing

for a dump. The analytical triad is egoera—aztarna—erregistro.

Artifact or activity Basque expression Analytical emphasis

State or condition egoera Situation, condition, circumstances, or state
Computing dump iraulketa Dump or volcado in computing

Trace or vestige aztarna Trace, vestige, mark, indication, or footprint
Record erregistro Register; record in informatics

The compositional phrase memoria-iraulketa may transparently describe a memory dump, but this
chapter does not present it as a universal standardized interface label. The attested term iraulketa names

the operation or artifact family; egoera names the condition reconstructed from it.

1. Dump as iraulketa, evidence as egoera

Iraulketa evokes emptying, overturning, or dumping content into another form. That is an apt operational
description of dump creation. Egoera answers the analytical question: what state, situation, or condition

do the resulting contents support?

The distinction keeps capture and interpretation apart. Dump creation is a technical operation with a
scope and policy. State reconstruction is an evidential argument. The same bytes may support different

claims depending on type information, symbol quality, runtime knowledge, and external context.
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The egoera lens directs the analyst to ask:
e Which system boundary does this state describe?
¢ Which values coexisted, and which relations connect them?
e Which apparent values may be stale, undecoded, or outside the capture?
e What earlier operation would explain both the state and the visible residue?

A dump can faithfully preserve a local egoera while failing to capture the distributed incident. Precision

begins with naming the level at which the state claim is made.

2. Trace as aztarna

Aztarna covers trace, vestige, mark, and indication; it is also used in expressions for a digital footprint.
The term therefore brings together physical residue and inferential sign. An aztarna exists now because

something happened earlier, but its interpretation depends on the process that could have produced and

preserved it.
For software diagnosis, this yields four layers:
e the instrumentation that makes a mark observable;
¢ theindividual event or state change treated as an aztarna;
¢ the route reconstructed by correlating multiple marks;
¢ the residual effects that remain after the visible sequence ends.

The analyst should not assume that a displayed trace is identical to execution. It is a reconstruction from
selected marks. Sampling, buffering, clock domains, and correlation rules influence the route. State may

preserve an important vestige even where explicit trace events are missing.

The trace becomes strong evidence when its marks agree with independent condition and record. A route
that exists only because one visualization joined ambiguous identifiers should be treated as a hypothesis,

not a fact.

3. Record as erregistro

Erregistro names a register and, in informatics, a record. That double sense is analytically useful. A record

is a structured unit; a register is an organized collection maintained under rules. A log participates in both.
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Each record has a producer and a schema. The accumulated register has collection and retention policy.

The analyst must examine both levels:
e What component created the erregistro?
e Which fields were observed and which were calculated or classified?
e Does the entry describe an attempted action or a completed effect?
e What buffering, redaction, rotation, and loss could affect the register?
e Which identifiers connect it to an aztarna and the captured egoera?

This prevents prose from receiving automatic priority over less readable evidence. “Operation succeeded”
is a component's recorded classification. A changed resource, response from a dependency, or surviving

object may confirm or contradict it.

4. The Basque diagnostic grammar

The following workflow uses attested words as analytical terms rather than prescribing a product

localization.
The system:
1. has achanging egoera — condition or state;
2. moves through operations that leave aztarnak — traces or vestiges;
3. produces selected erregistroak — records;
4. may expose captured memory through an iraulketa — dump.
The analyst:
1. reads the records as designed statements;
2. follows the traces and identifies how they were preserved;
3. reconstructs the route while tracking uncertainty;
4. inspects the dump to establish the relevant state;

5. compares erregistro, aztarna, and egoera before accepting cause.

Basque separates the operation that dumps information from the state reconstructed within it, then
joins vestige and record in a method that treats every diagnostic artifact as selected evidence.
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Chapter 25 — Udmurt: lorgyp—nbiTbbl—roXXbam

The Udmurt perspective is lorayp—nbiTbbl—roXxbvam (jugdur—pyt'y—gozZjam): condition or situation,
footprint, and something written down as a record. The vocabulary is grounded in the Udmurt National

177,78 Because a standardized Udmurt

Corpus”® dictionary and the Udmurt—Russian electronic dictionary
equivalent for memory dump was not established in the consulted sources, the chapter retains

recognizable technical terminology where necessary and uses the native triad as an analytical grammar.

Sources for this chapter: [76, 77, 78] in Sources and Further Reading.

Scope, sources, and a living technical register

Udmurt is a Uralic language of the Permic branch. This chapter draws on the dictionary of the Udmurt

National Corpus"”® and the Udmurt—Russian electronic dictionary"” ®

produced from lexicographic work
of the Udmurt Institute. The resources attest torgyp for condition or situation, nbiTbbl for a footprint or

track, roxkbam for what has been written down as a record, and roxToH for the act of recording or writing.

Artifact or activity Udmurt expression Analytical emphasis

Condition or situation torayp (jugdur) State, condition, situation, or circumstances
Track or footprint nbiTbbl (pyt'y) A footprint or track left by passage
Recording or writing FOXTOH (goZton) The action of writing or recording

Written record roxuvbam (gozjam) Something written down; a note or record
Journal or log KypHan (Zurnal) A borrowed but integrated term for a journal

No exact standardized Udmurt term for memory dump was established in the consulted sources. Russian-
derived and international technical terms are common in specialist contexts. The analytical method does
not conceal that fact: it keeps the artifact recognizable and uses the Udmurt triad rorgyp—nbiTbbl—

roxbam to state what kind of evidence is being examined.

1. Captured memory as torayp

KOrgyp can express a condition, situation, or set of circumstances. That breadth is useful because a
memory dump rarely describes an isolated variable. It preserves a local situation consisting of

relationships: ownership, waiting, reachability, configuration, accumulated work, and interrupted control.

The analyst should therefore avoid treating the dump as an automatic history. It is evidence of a torgyp at

a capture boundary. Some earlier actions may be inferable through their consequences, while the actions
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themselves are absent. Other facts may lie in a remote service, storage system, or excluded memory

range.
The condition lens creates four obligations:
¢ name the process, runtime, host, or service whose torayp is being claimed;
e distinguish direct values from decoded structures and higher-level inferences;
¢ identify relationships that make the captured facts diagnostically significant;
¢ state which history and external context the dump does not preserve.

This is especially important in multilingual technical environments. The artifact may retain an international

or Russian-derived label, but the evidential claim can still be made precisely in the language's own terms.

2. Trace as nbiTbbl

MbiTbbl names a footprint or track. Like other footprint metaphors in the comparison, it makes two facts
visible at once: movement is no longer present, and a sign of that movement remains. The sign can be

followed, but it must be interpreted.

A software nbITbbl may be an emitted event, a correlated identifier, a timing relation, a modified record,
or a residue in memory. These signs belong to different layers. An event is produced by instrumentation;

a path is reconstructed from several events; a residual state is an effect left by the path.
The analyst should ask:

e What mechanism created and preserved this footprint?

¢ Could sampling, buffering, clock skew, or identifier reuse distort it?

e Which route is directly observed and which is inferred?

e What effect should the route have left in the captured condition?

e Which alternative path could produce the same available footprints?

A footprint narrows possibility without eliminating uncertainty. Its evidential force grows when the

expected state and written records support the same route.

3. Recording, written record, and journal

The distinction between roxToH and roxbam is valuable: one names the activity of writing or recording,

while the other names what has been written down. The loan xypHan names an accumulated journal and
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demonstrates how Udmurt technical usage can integrate a wider regional vocabulary without losing

native analytical distinctions.
This produces three levels:
® ro}KToH — the act and policy of recording;
e roxbvam — an individual written note or record;
¢ KypHan — the accumulated operational journal in which entries are consulted.

At each level, design choices matter. A component chooses whether to emit; a schema chooses what can
be expressed; a journal pipeline chooses what is buffered, transformed, retained, or lost. A clear record

may still be an interpretation rather than a direct observation.

The analyst should connect each roxbam to its producer, viewpoint, time source, and correlation
identifiers. Then the entry can be tested against nbitbbl and torayp. If they disagree, the disagreement is

evidence about instrumentation, timing, or the system—not a nuisance to be averaged away.

4. The Udmurt diagnostic grammar

The following is an analytical workflow. It does not invent Udmurt product commands or claim a

standardized localization for every artifact.
The system:
1. hasachanging rorayp — condition or situation;
2. moves through operations that leave nbITbbl — footprints;
3. performs selective roxxToH — recording;
4. creates roxbam — written records;

5. may accumulate them in a }kypHan — operational journal.
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The analyst:

1. identifies the producer and policy behind each written record;
2. follows the footprints while preserving alternative explanations;
3. reconstructs the route within the limits of instrumentation;

4. inspects captured memory to establish the relevant condition;

5. lets condition, footprints, and records corroborate or challenge one another.

Udmurt adds a clear distinction between recording and what has been recorded, while the footprint

and condition lenses keep the operational journal connected to movement and surviving state.
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Part Ill — Comparative Synthesis

26. What remains invariant
Across twenty-one very different linguistic histories, three invariants recur.

First, the dump is associated with a condition that can be held still: preserved existence, state, a snapshot,
or the configuration in which the system stood. The emphasis is not on memory as a bag of bytes. It is on
a temporary stabilization of relations. A thread is meaningful in relation to its stack, wait object, registers,
and owner. An object is meaningful in relation to its fields, references, allocator, and surrounding

structures. Dump analysis is therefore the reconstruction of a local world from a captured configuration.

Second, the trace is associated with motion and its legibility. The languages repeatedly distinguish the act
of following from the route that is followed and from the residue that makes the route inferable. This is a
foundational analytical distinction. Instrumentation performs capture; the system executes a path; the
path generates events and effects; the analyst reconstructs an explanation. Collapsing all four into “the

trace” hides where interpretation enters.

Third, the log is associated with deliberate preservation: a written account, a record, an entry in a journal,
an inscription, or a protocol of proceedings. The repeated idea of writing matters. Logging is not passive
sedimentation. Someone selected a vocabulary, severity model, schema, sampling policy, retention
period, and failure behavior. Even automatically generated logs inherit intention from their

instrumentation.

These invariants support a concise epistemic triad:

State tells us what was there. Path and residue tell us how it came to be. Record tells us what the
instrumented system said about it.

27. What each language adds
Chinese: existence, mark, and account
The Chinese formulation is ontologically economical. ¥ concerns what remains or is preserved. i

concerns the visible remnant from which prior movement can be inferred. & concerns an account

deliberately committed to writing. The three concepts form a disciplined cycle of questioning rather than
a hierarchy of sources. A log is used to locate a trail; the trail is used to locate relevant state; the state is

used to test the account.
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Korean: movement across lexical registers

Korean makes the layered nature of technical reasoning unusually visible. A borrowed artifact name can
coexist with a formal Sino-Korean analytical term and a native word that conveys lived experience. &
is the activity of tracking. HI& is the trajectory. Xk§l is the native word for what remains after something

has passed, and 23 its Sino-Korean counterpart. The movement among registers resembles diagnostic

work itself: from product terminology, through formal model, to concrete evidence.

Japanese: evidence is produced through verification
Japanese provides a disciplined ladder. 3B & is following; EL#F is the travelled trajectory; JRHF is a

remaining sign; EE®F is an evidential trail. The last term should not be reached automatically. A message

becomes evidence only when identity, order, context, integrity, and relevance have been established. The

ladder is therefore not only lexical. It is a quality model for trace analysis.

Arabic: the trace is also an effect

Arabic )ST prevents an overly textual understanding of tracing. An execution may leave an explicit span,

but it may also leave queue growth, memory pressure, cache pollution, a leaked capability, or corrupted
metadata. These are not descriptions of the action; they are effects of the action. They may later become
visible in a dump even when the originating trace messages have been lost. Arabic therefore supplies the

bridge from temporal execution to spatial state.

Sanskrit: the present contains impressions of the past

Sanskrit §%hRR deepens the same bridge. Earlier action deposits an impression that helps shape

subsequent state and behavior. In software, the metaphor applies to persistent and semi-persistent
consequences: allocated objects, warmed caches, fragmented heaps, retry counters, learned parameters,
altered context windows, accumulated contention, or poisoned state. The event can disappear while its
impression remains active. Diagnostics must therefore correlate external footprints with internal

impressions.

Russian: following traces becomes investigation

Russian cnep, is a mark, remnant, indication, or consequence. Verbs built around the same semantic family
express continuous observation and analytical reconstruction. Cneacreue then joins consequence and
investigation. The system produces a consequence; the analyst conducts an investigation; both are linked
by the traces that remain. The linguistic family models diagnosis as a causal and forensic practice rather

than a search for a single error message.
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German: configured condition and procedural record

German Zustand—Spur—Protokoll emphasizes disciplined procedure. A Speicherabbild is an image from
which a system condition must be reconstructed. Ablaufverfolgung is the activity of following a process,
while Spur is the indication it leaves. Protokoll is explicitly a maintained record of operations. The German
perspective therefore highlights the distinction between a process, the tracks that survive it, and the

procedural account created under an instrumentation policy.

Irish: tracking, trail, and stored record

Irish distinguishes riand, the activity of tracing, from rian and lorg, the trace or trail left behind. Taifead
then names stored information and a computing record, while loga names the operational log. This
vocabulary makes the analyst's movement concrete: follow the trail, reconstruct its route, inspect the

state, and decide when a mark has enough context and integrity to count as fianaise, evidence.

French: state, impression, and chronology

French état—trace—journal organizes evidence temporally. The dump is an instantané of state. A trace is
a surviving indication, a piste is the investigative route suggested by connected traces, and an empreinte is
an impression left on later state. The journal accumulates selected entries through time. French therefore

connects snapshot, residue, inferred course, and chronology without collapsing them into one artifact.

Classical Greek: established condition and externalized memory

Classical Greek katdotaoig carries both establishment and settled condition: present state is something
prior action has brought about.”lxvog is the footprint from which absent movement is inferred.'Ynopvnua
is @ memorandum or record made for later recollection and use. The perspective distinguishes what
happened, what it established, what footprints it left, and what was written so that later inquiry could

begin.

Latin: vestige and investigation

Latin status—vestigium—commentarius joins standing condition, surviving footprint, and accumulated
working record. Vestigatio, investigation by following vestiges, places analytical method in the same
semantic family as the traces it examines. Acta adds a further distinction between actions and actions
formally admitted to the record. Latin therefore exposes the gap between event, vestige, recorded

proceeding, and later commentary.

Southern Quechua: footprint and evidential source

Southern Quechua kay—yupi—qillga joins being or existing, the footprint left by passage, and writing or

document. The tracking verbs around yupi distinguish the mark from the investigator's active work.
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Quechua evidential systems add another discipline: a claim may be directly known, reported, or inferred.

Diagnostic reports should preserve the same distinction even when English grammar does not require it.

Swalbhili: condition, follow-up, and retained memory

Swahili hali—alama—kumbukumbu separates state from the mark that indicates prior activity and from
the record retained for later consultation. Kufuatilia makes diagnosis an active follow-up or investigation
rather than passive viewing. Kumbukumbu connects records with remembrance, clarifying that logs are

aids to institutional memory whose coverage depends on deliberate selection and preservation.

Turkish: trace activity and registered entry

Turkish durum—iz—kayit distinguishes condition, remaining or emitted trace, and registered record.
Technical compounds such as izleme dosyasi and izleme giinliigii keep the tracing activity, trace file, and
trace log visible as related but different objects. Kayit and giinliik then distinguish an individual entry from

the accumulated operational journal.

Maori: captured form, footprint, and technical log

Maori ahua—tapuwae—rangitaki / mauhanga connects a system's condition and form with footprints
left by movement and a record its technical and everyday registers name differently. Tanga adds the
position of an entity within the captured configuration. The footprint model insists that the reconstructed
route remains an interpretation of surviving marks, while rangitaki anchors the account in attested

computing terminology and mauhanga anchors it in the ordinary language of records.

Cherokee: condition, trace, tracer, and retained record

Cherokee 0960 Ab0Ov*—D bGP OJI—SS0v0+0 T joins condition, trace, and record. The attested
pair DedbG. 0”60 (Trace) and DodbGSY (Tracer) keeps captured indication separate from the role

or mechanism that follows and records it. The longer technical term for /log file makes retention visibly
designed. Cherokee therefore adds the tracer's viewpoint and capture policy to the comparison: evidence

must be read together with the instrument or analyst that made it available.
Tibetan: condition, aftermath, and organized register

\/
Tibetan Q]ail\lﬁil\l—%\lﬂ‘”—ﬂ&ﬂ joins a situated condition with the trail, remains, or aftermath left

~
by action and with a register arranged for later use. EN'-@N' widens trace analysis beyond emitted events
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~ ~
to include legacy and surviving effects. The distinction between %Eﬂ'ﬂ', a record, and 2'&“]', an organized

list or register, makes the design and curation of a log independently visible.

Tamil: dumped memory, track, and recorded entry

Tamil ﬁsmsu—g,l_fo—uﬁm distinguishes the state inferred by an analyst, the track or impression left
by movement, and the act or object of recording. The attested technical expression ﬁlsmsb‘rsuasa's
GI&TLL6V names the memory dump operationally, while 51606V names its epistemic object. Ligley,

u&Geu(h), and LHleys GaTLILY separate entry, register, and log file.

Ancient Egyptian: condition, footprint, and writing

Ancient Egyptian c—rd—zhs.w supplies a deliberately bounded historical analogy. A condition can be
established, a footprint can survive a movement, and writing can preserve a record after the event. The
distance from modern computing is methodologically useful: it forces the comparison to remain

conceptual and prevents an analytical metaphor from being presented as a historical technical term.

Basque: state, vestige, and informatics record

Basque egoera—aztarna—erregistro separates the state reconstructed from a dump from the vestiges
by which a path is inferred and the records designed for consultation. The computing sense of iraulketa
names the dump operation, while egoera names what the investigator seeks within it. Aztarna keeps a

trace connected to the material or digital mark that survives passage.

Udmurt: situation, footprint, and what was written down

Udmurt torayp—nbiTbbl—roXbAm joins a situated condition, the footprint of prior activity, and the
written record that remains available afterward. The distinction between ro»ToH, recording as an activity,
and roxbam, what has been recorded, separates instrumentation policy from its output. The loan »KypHan
shows that a living technical register can integrate borrowed artifact names while retaining native

analytical distinctions.

28. From three artifacts to five analytical objects

The comparison suggests that the conventional triad should be expanded into five analytical objects.

The artifacts remain three; the objects of reasoning are five.

Analytical object Meaning Typical evidence

A captured configuration of entities and

State .
relations

Memory dump, snapshot, checkpoint
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Analytical object Meaning Typical evidence
. An explicitly observable event or Span, trace message, timestamp, counter
Emitted trace
measurement update
An ordered and causal interpretation of Correlated trace, request graph, execution
Reconstructed path
events sequence
. A lasting impression produced by earlier ueue depth, altered memory, leaked
Residual effect . glimp P 4 Q P 4
activity resource, stale cache

A designed statement about events or

Recorded account -
conditions

Log entry, journal, audit record, protocol

The distinction between emitted trace and reconstructed path is essential. A trace file is not a path in the
same way that scattered footprints are not yet a route. Correlation, ordering, missing-event analysis, and

causal interpretation turn messages into a path.

The distinction between emitted trace and residual effect is equally important. Some actions emit
messages but leave no durable state. Others leave major state changes but emit no messages. Many
failures arise in the gap: the trace says what was attempted, while the dump shows what the attempt

actually left behind.

29. A worked diagnostic example

Consider a distributed checkout service that intermittently returns “payment timeout.” The application
log supplies a readable account: a payment call exceeded its deadline. If the log is treated as complete

truth, the investigation may stop at the payment service.

The trace tells a larger story. A request enters checkout, invokes inventory, calls payment, retries twice,
and spends increasing time waiting for a worker. The reconstructed path reveals that the final timeout is
preceded by a retry loop and delayed scheduling. Yet the trace still does not show why workers are

unavailable.

A memory dump taken during the incident exposes the state: most worker threads are blocked on a
shared pool; a queue has grown; several request objects remain reachable; and the retry mechanism has
multiplied outstanding work. Residual effects connect the sequence to the state. Earlier slow responses
caused retries; retries increased queue depth; queue depth delayed scheduling; delayed scheduling
produced more timeouts. The “payment timeout” message was accurate as an observation and

misleading as a causal summary.
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Read through the twenty-one-language model:
e The log is the record or account that tells the analyst where to begin.
e The trace provides steps, marks, and trajectory that show how the request moved.
e Retry amplification appears as effect and residual impression, not merely as another message.
e The dump captures the state in which those effects coexist.

e Corroboration turns the collected marks into evidence.

The final explanation is a causal investigation, not a paraphrase of the first error entry.

This example also shows why time and state must be analysed together. The trace explains the production

of the dump state; the dump explains the consequences that make the later trace intelligible.

30. A unified diagnostic cycle
The strongest cycles proposed in the twenty-one perspectives can be combined into one method.

Step 1 — Read the account

Begin with logs because they usually contain the most accessible vocabulary: component names,
operation names, severities, identifiers, and approximate times. Treat them as orientation, not verdict.
Ask what the system was designed to record, which layer is speaking, and what could have been filtered

or lost.

Step 2 — Find and follow the marks

Locate trace messages, spans, counters, identifiers, timestamps, and absences relevant to the account.
Distinguish active tracking from the artifacts it produces. A missing expected event may be as important

as a present one.

Step 3 — Reconstruct the path

Order events, correlate identities, account for clock uncertainty, and test alternative causal sequences.
Do not confuse chronology with causality. A meaningful trajectory is an analytical construction

constrained by evidence.

Step 4 — Inspect captured state

At significant points on the path, inspect a dump, snapshot, checkpoint, or other preserved state. Look for
structures that support or contradict the proposed path: blocked threads, object lifetimes, partial

updates, resource ownership, queue contents, loaded modules, and corrupted relations.
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Step 5 — Search for residual effects

Ask what earlier execution left behind. This includes memory changes, leaked resources, accumulated
delay, stale data, context growth, counters, fragmented storage, and altered configuration. Residual

effects often bridge the gap between a trace event and a later failure state.

Step 6 — Corroborate and challenge

Require each evidence family to question the others. Does state support the reconstructed path? Does
the path explain the log? Do identifiers and timestamps refer to the same entities? Could the log describe
a symptom while the dump preserves the cause? Contradiction is not a nuisance to be discarded; it is

often the most informative evidence in the case.
The forward movement is:

record - marks -» path -> state -> residual effect > verification

The reverse movement is equally important:

state - residual effect - preceding action - emitted traces - recorded account -
reconstructed cause

31. Confidence as mutual corroboration

Diagnostic confidence should not be inherited from artifact prestige. A complete memory dump can be
irrelevant, a distributed trace can be sampled, and an audit log can be semantically wrong. Confidence

arises from converging constraints.
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Useful corroboration dimensions include:

Identity: the same request, thread, process, object, model invocation, or transaction is being

discussed.

Time: timestamps and capture times are compatible after accounting for clock and buffering

behavior.

Order: the proposed sequence respects known ordering constraints.

State: the captured configuration is a plausible result of the proposed actions.
Semantics: messages and fields mean what the interpretation assumes they mean.
Integrity: evidence has not been dropped, overwritten, sampled away, or altered.

Perspective: the artifacts describe the same event from compatible abstraction layers.

No single dimension proves the explanation. Together they can make alternative explanations increasingly

difficult to sustain.
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Part IV — Design Implications

32. Observability should distinguish message, path, and effect

Observability platforms often use trace as the name of a stored hierarchy of spans. That representation is

valuable, but the linguistic comparison suggests a richer design vocabulary. Systems should distinguish:

e the activity of tracing;

the individual emitted trace event;

the path reconstructed from correlated events;

the residual effect left in system state;

the evidential status achieved after verification.

This distinction improves both schemas and user interfaces. A platform can show raw events separately
from inferred causality. It can label gaps, sampling, and uncertainty. It can connect a span to stateful
consequences such as queue growth or heap retention. It can prevent a visually coherent waterfall from

appearing more complete than the data warrants.

33. Logs should expose their viewpoint

If logs are designed accounts, their viewpoint should be explicit. An entry should make it possible to
determine which component observed the condition, which abstraction layer classified it, which
identifiers were available, and whether the message describes a cause, a local symptom, or an attempted

response.
Good logging design therefore includes more than adding context fields. It includes epistemic metadata:
e observer or component identity;
e event time and recording time;
¢ correlation identity and scope;
e confidence or classification basis where appropriate;
e causal parent or triggering condition when known;
¢ versioned schema and vocabulary;

¢ indication of sampling, aggregation, or loss.
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The goal is not to make every entry verbose. It is to make the limitations of the account inspectable.

34. Dumps should be connected to the path that made them necessary

A dump is often collected after a threshold, exception, crash, watchdog action, or manual intervention.
The trigger itself should be correlated with traces and logs. Capture metadata should include the reason,
relevant identifiers, process and host identity, monotonic and wall-clock time, software version, and the

diagnostic policy that selected the dump type.

This turns an isolated snapshot into a point on a reconstructed trajectory. It also supports comparison
among multiple snapshots: which relations changed, which residual effects accumulated, and which

expected recovery did not occur?

35. Agentic and Al systems

”n .

The model becomes especially useful for Al and agentic systems because their “state,” “trace,” and

“record” are frequently conflated.

An agent log may narrate an intention: “I will query the database.” A tool trace may show that a call was
attempted. A state snapshot may reveal the actual context, memory, tool permissions, pending tasks,
cached results, or partial outputs. Residual effects may include context growth, duplicated work, altered
memory, rate-limit consumption, or a changed external resource. The narration, action, and consequence

can diverge.
The twenty-one-language distinctions therefore support several safeguards:
e Treat model-generated explanations as accounts, not privileged truth.
e Separate planned action from executed path.
e Preserve tool-call and environment traces independently of natural-language narration.
¢ Snapshot relevant agent state at decision boundaries.
e Track residual effects on context, memory, budgets, and external systems.
¢ Require cross-artifact evidence before assigning causal responsibility.

For learning systems, Sanskrit §&hR is particularly suggestive. A prior action may alter a cache, retrieval

index, prompt state, model memory, or fine-tuned parameter and thereby shape later behavior after the

original event has disappeared. Arabic );ﬁ and Tibetan EN-@"“ emphasize that consequential aftermath
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may be more diagnostically important than the emitted trace. Japanese SE#F reminds us that a stored
event becomes evidence only through integrity and verification. Russian cnepgcreue, Latin vestigatio, Irish
riana, Swabhili ufuatiliaji, Quechua ghatipay, Cherokee DedbG 0”60, Tamil g;I_LD,IIﬂgs'\), Basque
aztarna, Egyptian rd, and Udmurt nbitbbl keep trace-following connected to investigation and surviving

marks. German Protokoll, French journal, Greek Omépvnua, Latin commentarius, Turkish giinliik, M3ori
~
rangitaki, Cherokee S$SO0vO~0”T, Tibetan E'U‘:!“]', Tamil u@m, Basque erregistro, and Udmurt

roXXbam emphasize that a stored account is an aid to later judgment, not privileged access to the model's

actual causal process.

36. Limits and cautions
This comparative method has limits that should remain visible.

First, the proposed triads are analytical constructions. Speakers, documentation teams, and technical
communities use many terms, and usage differs by country, product, period, and specialization. A

memorable formulation should not be mistaken for a universal lexical rule.

Second, the article does not claim that language determines diagnostic ability. The same distinctions can
be expressed in English, and experts routinely make them without multilingual analysis. Translation is

used here as a device for discovering and stabilizing distinctions.

Third, etymology does not settle present technical meaning. A word’s history can generate a productive

metaphor, but current usage, system architecture, and evidence quality remain decisive.

Fourth, no artifact is inherently primary. Some incidents are solved almost entirely from traces; others
require a dump; others depend on logs, metrics, network captures, storage images, model checkpoints,

or external business evidence. The triad is a core, not a boundary.

Finally, corroboration does not guarantee certainty. Evidence can share the same blind spot because
several artifacts were produced by the same faulty clock, schema, component, or instrumentation library.

Independent perspectives matter.

37. Conclusion

Memory dumps, traces, and logs are often placed beside one another as items in a diagnostic toolbox.
The multilingual comparison shows that they are better understood as three families of evidence and as

several distinct analytical operations.
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The dump concerns preserved existence and captured state. The trace concerns following, movement,
route, footprint, residue, and consequence. The log concerns inscription, record, journal, memorandum,
and account. Around this stable triad, the twenty-one languages add complementary insights: Chinese
provides a compact cycle of account, trail, and state; Korean moves among technical, formal, and
experiential registers; Japanese distinguishes following, trajectory, trace, and evidential trail; Arabic joins
trace with effect; Sanskrit joins action with persistent impression; Russian joins trace, consequence, and
investigation; German joins configured condition with procedural recording; Irish separates tracing, trail,
stored record, and evidence; French separates mark, investigative route, impression, and chronology;
Classical Greek joins established condition, footprint, and externalized memory; Latin joins vestige with
investigation and working commentary; Southern Quechua adds evidential source to footprint and
writing; Swabhili joins condition with active follow-up and retained memory; Turkish separates trace
activity, mark, entry, and journal; Maori joins captured form, footprint, and a log its technical and
everyday registers name differently; Cherokee separates condition, trace, tracer, individual record, and
retained log file; Tibetan joins situated condition with trail, aftermath, and register; Tamil separates a
memory dump from the state inferred in it and a track from its tracing; Ancient Egyptian supplies the
bounded analogy of condition, footprint, and writing; Basque distinguishes dump operation, state,
vestige, and record; Udmurt separates recording from what was written down while connecting both to

footprint and condition.

Together they produce a more precise diagnostic discipline. Read what the system said. Follow what it
left. Reconstruct how it moved. Inspect what remained. Identify what earlier activity changed. Then let

every representation test the others.
The system’s state is not its history. Its trace is not its whole state. Its log is not the whole truth.

Diagnosis begins where these partial forms of evidence meet.

Sources and Further Reading

The links are a selected subset of the localized technical documentation and lexicographic resources.
Accessed July 2026.

¢ [1] Microsoft Learn — Dumps (.NET), Simplified Chinese

e [2] Microsoft Learn — Trace logs, Simplified Chinese

e [3] Chinese Text Project — &

e [4] Microsoft Learn — Dumps (.NET), Korean
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https://learn.microsoft.com/ko-kr/dotnet/core/diagnostics/dumps
https://ctext.org/dictionary.pl?char=%E5%BF%97&if=gb
https://learn.microsoft.com/zh-cn/windows-hardware/drivers/devtest/trace-log
https://learn.microsoft.com/zh-cn/dotnet/core/diagnostics/dumps
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[5] National Institute of Korean Language — Basic Korean Dictionary

e [6] Microsoft Learn — Dumps (.NET), Japanese

e [7] Microsoft Learn — Trace logs, Japanese

e [8] Kotobank — EhEf

e [9] Kotobank — JEBF

e [10] Kotobank — EFHf

e [11] Microsoft Learn — Dumps (.NET), ar-sa locale (interface Arabic; body text not translated)

e [12] Arabic Language Academy in Cairo — dictionary search

e [13] Monier-Williams Sanskrit-English Dictionary

e [14] Sanskrit Dictionary — S3Td®RT

¢ [15] Internet Encyclopedia of Philosophy — Yoga (discussion of samskara)

e [16] Microsoft Learn — Dumps (.NET), Russian

e [17] Microsoft Learn — Trace logs, Russian

e [18] Gramota.ru — cnea

e [19] Gramota.ru — cneacrsme

e [20] Microsoft Learn — Dumps (.NET), German

e [21] Microsoft Learn — Trace logs, German

e [22] Duden — Zustand

e [23] Duden — Spur

e [24] Duden — Protokoll

e [25] Focldir.ie — dump

e [26] Focldir.ie — state

e [27] Focldir.ie — trace

e [28] Focldir.ie — trail



https://www.focloir.ie/en/dictionary/ei/trail
https://www.focloir.ie/en/dictionary/ei/trace
https://www.focloir.ie/en/dictionary/ei/state
https://www.focloir.ie/en/dictionary/ei/dump
https://www.duden.de/rechtschreibung/Protokoll
https://www.duden.de/rechtschreibung/Spur
https://www.duden.de/rechtschreibung/Zustand
https://learn.microsoft.com/de-de/windows-hardware/drivers/devtest/trace-log
https://learn.microsoft.com/de-de/dotnet/core/diagnostics/dumps
https://gramota.ru/meta/sledstvie
https://gramota.ru/meta/sled
https://learn.microsoft.com/ru-ru/windows-hardware/drivers/devtest/trace-log
https://learn.microsoft.com/ru-ru/dotnet/core/diagnostics/dumps
https://iep.utm.edu/yoga/
https://www.sanskritdictionary.com/?iencoding=&lang=sans&q=avasth%C4%81
https://sanskrit.uohyd.ac.in/SKT/MW/9.html
https://www.arabicacademy.gov.eg/ar/%D9%85%D8%AD%D8%B1%D9%83-%D8%A7%D9%84%D8%A8%D8%AD%D8%AB
https://learn.microsoft.com/ar-sa/dotnet/core/diagnostics/dumps
https://kotobank.jp/word/%E8%A8%BC%E8%B7%A1-532277
https://kotobank.jp/word/%E7%97%95%E8%B7%A1-67345
https://kotobank.jp/word/%E8%BB%8C%E8%B7%A1-50630
https://learn.microsoft.com/ja-jp/windows-hardware/drivers/devtest/trace-log
https://learn.microsoft.com/ja-jp/dotnet/core/diagnostics/dumps
https://krdict.korean.go.kr/eng/mainAction
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[29] Focldir.ie — record

[30] Focléir.ie — log

[31] Microsoft Learn — Dumps (.NET), French

[32] Microsoft Learn — Trace logs, French

[33] CNRTL — état

[34] CNRTL — trace

[35] CNRTL — journal

[36] LS) — katdotoolg

[37] Logeion — {yvoc

[38] LSJ) — umoéuvnua

[39] Logeion — dvaypodn

[40] Logeion — status

[41] Logeion — vestigium

[42] Logeion — commentarius

[43] Logeion — acta

[44] Bolivian Ministry of Education — Iskay Simipi Yuyayk'ancha: Quechua—Spanish bilingual
dictionary

[45] Peruvian Ministry of Education — Diccionario escolar del quechua central (Central Quechua;

cited for contrast, not as a Southern Quechua source)

[46] TUKI — Kamusi ya Kiswahili—Kiingereza

[47] Institute of Kiswahili Research — Kamusi ya Kiswahili Sanifu

[48] Microsoft Learn — Memory dump file options, Turkish

[49] Microsoft Learn — netsh trace, Turkish

[50] Microsoft Learn — EventSource introduction, Turkish

[51] Annual Review of Linguistics — The Unity and Diversity of Altaic

[52] Te Aka M3aori Dictionary — ahua
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https://maoridictionary.co.nz/search?keywords=%C4%81hua
https://www.annualreviews.org/doi/10.1146/annurev-linguistics-030521-042356
https://learn.microsoft.com/tr-tr/dotnet/core/diagnostics/eventsource-getting-started
https://learn.microsoft.com/tr-tr/windows-server/administration/windows-commands/netsh-trace
https://learn.microsoft.com/tr-tr/troubleshoot/windows-server/performance/memory-dump-file-options
https://books.google.com/books/about/Kamusi_ya_Kiswahili_sanifu.html?id=ULyAnQAACAAJ
https://hist.hse.ru/data/2021/06/13/1440903528/Kamusi%20ya%20Kiswahili%20-%20Kiingereza.pdf
https://ugelpasco.edu.pe/wp-content/uploads/2024/05/Diccionario-escolar-quechua-central-vb_compressed.pdf
https://ugelpasco.edu.pe/wp-content/uploads/2024/05/Diccionario-escolar-quechua-central-vb_compressed.pdf
https://red.minedu.gob.bo/repositorio/fuente/6323.pdf
https://red.minedu.gob.bo/repositorio/fuente/6323.pdf
https://logeion.uchicago.edu/actum
https://logeion.uchicago.edu/commentarius
https://logeion.uchicago.edu/vestigium
https://logeion.uchicago.edu/status
https://logeion.uchicago.edu/%E1%BC%80%CE%BD%CE%B1%CE%B3%CF%81%CE%B1%CF%86%CE%AE
https://lsj.gr/wiki/%E1%BD%91%CF%80%CF%8C%CE%BC%CE%BD%CE%B7%CE%BC%CE%B1
https://logeion.uchicago.edu/%E1%BC%B4%CF%87%CE%BD%CE%BF%CF%82
https://lsj.gr/wiki/%CE%BA%CE%B1%CF%84%CE%AC%CF%83%CF%84%CE%B1%CF%83%CE%B9%CF%82
https://www.cnrtl.fr/definition/journal
https://www.cnrtl.fr/definition/trace
https://www.cnrtl.fr/definition/%C3%A9tat
https://learn.microsoft.com/fr-fr/windows-hardware/drivers/devtest/trace-log
https://learn.microsoft.com/fr-fr/dotnet/core/diagnostics/dumps
https://www.focloir.ie/en/dictionary/ei/log
https://www.focloir.ie/en/dictionary/ei/record
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[53] Te Aka M3aori Dictionary — tapuwae

[54] Te Aka Maori Dictionary — mauhanga

[55] Taiuru — A Dictionary of Maori Computer Related Terms, Edition 2

[56] Te Aka M3aori Dictionary — rangitaki (blog; everyday register)

[57] Paekupu — Hangarau Matihiko (Maori to English)

[58] Taiuru — A Dictionary of Maori Computer Related Terms, Edition 1 (kdnae parongo for log file)

[59] Glosbe entry attributed to Microsoft Language Portal — rangitaki: log and blog; konae rangitaki:

log file; rangitaki hapa: error log

[60] Cherokee Nation Language Department — Word List

[61] Cherokee Nation — Cherokee Language Technology

[62] Cherokee-English Dictionary — Cherokee Nation and Microsoft computer terms

[63] Tibetan—English—Sanskrit Dictionary — Qﬁll\!ﬁﬁl\l

[64] Tibetan—English—Sanskrit Dictionary — EN-ﬂN

~
[65] Tibetan—English—Sanskrit Dictionary — E'U‘:!QT

[66] Tamil Computer Encyclopedic Dictionary — memory dump terminology

[67] Tamil Wiktionary — memory dump

[68] Thesaurus Linguae Aegyptiae — ¢, condition or state of affairs

[69] Thesaurus Linguae Aegyptiae — rd, foot or footprint

[70] Thesaurus Linguae Aegyptiae — zh3.w, writing or record

[71] Euskalterm — Basque public terminology bank

[72] Elhuyar Dictionary — egoera

[73] Elhuyar Dictionary — aztarna
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https://hiztegiak.elhuyar.eus/eu/aztarna
https://hiztegiak.elhuyar.eus/eu/egoera
https://www.euskadi.eus/euskalterm/
https://thesaurus-linguae-aegyptiae.de/lemma/450097
https://thesaurus-linguae-aegyptiae.de/lemma/96600
https://thesaurus-linguae-aegyptiae.de/lemma/34350
https://ta.wiktionary.org/wiki/memory_dump
https://ta.wikisource.org/wiki/%E0%AE%95%E0%AE%A3%E0%AE%BF%E0%AE%A9%E0%AE%BF_%E0%AE%95%E0%AE%B3%E0%AE%9E%E0%AF%8D%E0%AE%9A%E0%AE%BF%E0%AE%AF%E0%AE%AA%E0%AF%8D_%E0%AE%AA%E0%AF%87%E0%AE%B0%E0%AE%95%E0%AE%B0%E0%AE%BE%E0%AE%A4%E0%AE%BF/S
https://dictionary.christian-steinert.de/#%7B%22activeTerm%22%3A%22%E0%BD%90%E0%BD%BC%E0%BC%8B%E0%BD%A1%E0%BD%B2%E0%BD%82%E0%BC%8B%22%7D
https://dictionary.christian-steinert.de/#%7B%22activeTerm%22%3A%22%E0%BD%A2%E0%BE%97%E0%BD%BA%E0%BD%A6%E0%BC%8B%E0%BD%A4%E0%BD%B4%E0%BD%A3%E0%BC%8B%22%7D
https://dictionary.christian-steinert.de/#%7B%22activeTerm%22%3A%22%E0%BD%82%E0%BD%93%E0%BD%A6%E0%BC%8B%E0%BD%A6%E0%BE%9F%E0%BD%84%E0%BD%A6%E0%BC%8B%22%7D
https://www.cherokeedictionary.net/
https://language.cherokee.org/language-programs/cherokee-language-technology/
https://language.cherokee.org/word-list/
https://glosbe.com/mi/en/rangitaki
https://glosbe.com/mi/en/rangitaki
https://www.taiuru.co.nz/wp-content/uploads/publicationslib/Dictionary-of-Maori-Computer-related-terms-Edition-1.pdf
https://paekupu.co.nz/topic/hangarau-matihiko/maori-to-english
https://maoridictionary.co.nz/search?keywords=rangitaki
https://www.taiuru.co.nz/wp-content/uploads/publicationslib/Dictionary-of-Computer-Related-Terms-Edition-2.pdf
https://maoridictionary.co.nz/word/39481
https://maoridictionary.co.nz/search?keywords=tapuwae
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[74] Elhuyar Dictionary — erregistro

[75] Elhuyar Dictionary — iraulketa

[76] Udmurt National Corpus — dictionary

[77] Udmurt—Russian electronic dictionary — 2008 academic edition

[78] Udmurt Institute — Udmurt—Russian electronic dictionary project
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https://minnac.ru/speczproekty/disk-udmurtskie-shrifty/udmurtsko-russkij-elektronnyj-slovar/
https://dict.fu-lab.ru/dict?id=129449
https://udmcorpus.udman.ru/dictionary
https://hiztegiak.elhuyar.eus/eu/iraulketa
https://hiztegiak.elhuyar.eus/eu/erregistro
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