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Abst r act

Thi s docunment specifies CSV++ (CSV Plus Plus), an extension to the
Conme- Separ at ed Val ues (CSV) format defined in RFC 4180. CSV++ adds
support for repeating fields (one-to-many rel ati onshi ps) and

hi er archi cal conponent structures while maintaining backward
conpatibility with standard CSV parsers. The extension uses
declarative syntax in colum headers to define array fields and
nested structures, enabling representation of conplex real-world data
while preserving the sinplicity and human-readability of CSV.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
This Internet-Draft will expire on 11 July 2026

Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Cal das Expires 11 July 2026 [ Page 1]



I nternet-Draft CSV++ January 2026

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1.

1.

1.

1.

I ntroduction
CSV++ extends the CSV format defined in [ RFC4180] to support
repeating fields (one-to-many rel ationships) and hierarchica
conponent structures while nmaintaining backward conpatibility with
standard CSV parsers
1. Mbtivation

Traditional CSV files represent flat, tabular data. However, real-
worl d data often contains:

* Repeated values (e.g., multiple phone nunbers for one person)

* Structured conmponents (e.g., addresses with street, city, state,
zi p)

* Nested hierarchies (e.g., addresses with multiple address |ines)

CSV++ addresses these needs while keeping the sinplicity and human-
readability of CSV with a straightforward synt ax.

2. Design Principles

1. *Backward Conpatibility:* Standard CSV parsers can read CSV++
files (though they won’t interpret the enhanced structure)

2. *Sel f-Docurmenting:* Structure is defined in columm headers
3. *Human Readabl e:* Data remrmi ns readabl e without special tools
4. *Explicit Over Inplicit:* Delimters are declared, not assumed
5. *Recursively Conposabl e:* Structures can nest to any depth,
t hough practical inplementations SHOULD Iimt nesting to 3-4
|l evels for readability
3. Requirenents Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP

14 [RFC2119] [RFCB174] when, and only when, they appear in al
capital s, as shown here
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4.

4.

Conf ormance with RFC 4180

CSV++ files MUST conformto [ RFC4180] with these specifications:
* Fields are separated by a delimter (coma by default)
* Records are separated by line breaks (CRLF or LF)

* Fields containing special characters MJST be encl osed in doubl e-
guot es

*  Doubl e-quotes within quoted fields MJUST be escaped by doubling:

* First record MAY be a header record per RFC 4180. However, CSV++
array and structure features REQU RE headers to declare field

types
* MM type: text/csv
Fi el d Separator Detection

The field separator character is detected using the sane rules as
[ RFC4180]. Parsers SHOULD aut o-detect the field separator by:

1. Scanning the first line (header row)

2. Tracking bracket depth: [] and ()

3. ldentifying characters that appear outside brackets (depth = 0)
4. Selecting the nost common such character as the field separator
5. Common candidates: , (conma), \t (tab), | (pipe), ; (sem colon)
The comma (,) is the conventional field separator for CSV++ files.
Array Fields (Repetitions)

1. Syntax

A field containing repeated values is declared in the header using
squar e brackets:

col um_nane[del i m ter]
col umm_nane[ ]

Wher e:
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* colum_name - The nanme of the field

* [delimter] - Optional: The character used to separate repeated
val ues

* [] - Enpty brackets use the default array delimter
Delimter Resolution:
1. If delimter is specified: phone[|] uses

2. |If enpty brackets: phone[] uses the tilde (~) as default
delimter

The tilde (~) is recommended as the default array delimter to avoid
conflicts with conmon data characters and the field separator

4.2. Exanpl es
i d, name, phone[|],email[;]
1, John, 555- 1234| 555- 5678| 555- 9012, j ohn@wor k. com j ohn@one. com
2, Jane, 555- 4444, j ane@onpany. com
Figure 1: Arrays with Explicit Delimters
i d, name, phone[], email []
1, John, 555- 1234~555- 5678~555- 9012, j ohn@wr k. com~j ohn@one. com
2, Jane, 555- 4444, j ane@onpany. com
Figure 2: Arrays with Default Delimters
4.3. Enmpty Val ues

Enpty values in repetitions are represented by consecutive
delinmters:

id, tags[]]
l,urgent||priority
Figure 3
This represents three tags: "urgent", "" (enpty), "priority"

4. 4. Escaping

If the repetition delimter appears in the data, the entire field
MUST be quoted per [RFC4180]:
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id notes[|]
1,"First note|w th|pipes| Second note contains | character”
Figure 4
5. Structured Fields (Conponents)
5.1. Syntax

A field containing structured conponents is declared using
par ent heses:

col umm_nane[repetition_delin]conponent _delin(
compl comnponent delimconmp2 ...)

col um_nane[ ] conmponent _del i m{ conpl conponent _delimconp2 ...)
col umm_nane[] (conpl conponent delimconp2 ...)
col unm_nane(conpl conponent _delimcomp2 ...)

Conponent Delimter Resolution
1. If specified before (: address”(...) uses *
2. If omtted: address(...) uses the caret (”) as default delimter

The caret (”) is recommended as the default conponent delimter to
avoid conflicts with comopn data characters.

5.2. Exanples
i d, name, geo”™(I| at *l on)
1, Location A 34.0522"-118. 2437
2, Location B, 40.7128”-74. 0060
Figure 5: Sinple Structure
i d, name, addr ess[ ~] *(street~city”state”zip)
1, John, 123 Main St~Los Angel es"CA*90210~456 Cak Ave“New Yor k"NY~10001
2, Jane, 789 Pine St”~Boston"MA*02101
Figure 6: Repeated Structures
6. Nested Structures
6.1. Recursive Conposition
Structures can nest arbitrarily deep. Conponent nanes can thensel ves

be arrays or structures. Wthin conponent nanes in (...), array and
structure syntax applies recursively.
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Exanpl es

i d, name, addr ess[ ~] *(type”lines[;]"city”"state”zip)
1, John, hone”123 Mai n; Apt 4"LAMNCAN90210~wor k456 Cak”NYANY~10001

Figure 7: Array Wthin Structure
id,location®(nane”coords: (lat:1lon))

1, O ficer34.05:-118.24

2, Homen40. 71: -74. 00

Figure 8. Structure Wthin Structure
Delimter Selection Cuidelines

To maintain readability and parseability:

1. *REQUI RED:* Use different delimters at each nesting | evel
Nested structures MJST use di fferent conponent delimiters than
their parent

2. Use visually distinct delimters at each |eve

3. *Reconmended progression:* ~ -> /" -> . ->

4. Avoid using the field separator as a conponent delimter

5. Docunent delimter choices for conplex schemas

6. *Recommendation:* Linmit nesting to 3-4 |levels maxi mum

Par si ng

CSV++ parsers process files in two phases:

1. *Header Parsing:* Parse colum headers to identify field types

(sinple, array, or structured) and extract delimter information

2. *Data Parsing:* For each data row, split fields according to
their declared type, respecting [ RFC4180] quoting rules for
nested delimters

The ABNF grammar in Appendi x A provides a formal specification
I mpl enent ati ons MJUST handl e arbitrary nesting depth up to their
docunmented limts.

I mpl enent ati on Consi derati ons
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8.
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1.

2

1.
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10.

10.

Val i dation

I mpl enent ati ons SHOULD val i dat e:

* ©Matchi ng nunber of conponents across repeated structures
* Proper bracket nesting in headers

* Delimter conflicts (sanme delimter at nultiple |evels)

* DMJST reject: Nested structures using the sane conponent delimter
as their parent

* Reasonabl e nesting depth (recommend warni ng beyond 3-4 | evel s)
Limts
| mpl enent ati ons MAY i npose reasonable linmts on
* Nesting depth (recomrended mininum 10 |evels)
* Nunber of conponents per structure (recomended mi ni mum 100)
*  Nunber of repetitions per array (recomrended m ni rum 1000)
M ME Type and Fil e Extension
M ME Type
CSv++ files use the text/csv nedia type defined in [ RFC4180].
Fi | e Extensions
* .csv - Standard extension (recommended for conpatibility)
* .csvpp - MAY be used to explicitly indicate CSV++ format
* .csvplus - Alternative explicit extension
Security Considerations
1. Delinmter Injection
Mal i ci ous data could attenpt to inject delimters to break parsing.
I mpl enent ati ons MUST respect [RFC4180] quoting. Quoted fields MJST

be parsed as literal values. Delimters inside quotes MJST NOT be
interpreted as separators
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10.

10.

11.

12.

12.

12.

2. Conplexity Attacks

Deeply nested or highly repetitive structures could cause excessive
menory consunption or CPU exhaustion during parsing.

M ti gations:

* Implenent depth [imts

* Inplenment size limts

* Use stream ng parsers for large files

* Validate headers before processing data
3. Encoding | ssues

Fil es SHOULD use UTF-8 encodi ng. |nplenentati ons SHOULD detect and
handl e encodi ng i ssues. BOM (Byte Order Mark) MAY be present.

| ANA Consi der ations
Thi s docunent has no | ANA acti ons.

CSV++ files use the text/csv nmedia type defined in [ RFC4180]. The
format is fully backward compatible with standard CSV parsers.
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Appendi x A, G amm

csvpp-file

header - r ow
dat a-r ows
dat a- r ow

field

simple-field =
array-field =
struct-field =
array-struct-fie

conponent -1 i st
conmponent

namne
field-char
delimter
conmponent -del im

val ue
quot ed- val ue
unquot ed- val ue
escaped- quot e
t ext dat a

CSV++ January 2026

r ( ABNF)
header -r ow dat a-r ows

field *(field-sep field) CRLF
*(data-row CRLF)
val ue *(fiel d-sep val ue)

simple-field / array-field /
struct-field / array-struct-field
nane
nane "[" [delimter] "]"
nane [conponent-delin] "(" component-list ")"
Ild = nane "[" [delimter] "]"
[ component-delin] "(" component-list ")"

conponent *(conponent -del i m conponent)
simple-field / array-field /
struct-field / array-struct-field

1*fi el d-char

ALPHA / DIGT /[ " " [ "-"
CHAR
= CHAR

quot ed-val ue / unquot ed- val ue

DQUOTE *(textdata / escaped-quote) DQUOTE
*t ext dat a

DQUOTE DQUOTE
<any character except DQUOTE, CRLF, or field-sep>

Appendi x B. Conpl et e Exanpl es

id,cust,itens[~]"(sku*nanme~qty”price”opts[;]:(k:v))
1, Alice, S1"Shirt~27207sz: M col : bl u~S2~Pant ~1"50"sz: 32

Acknowl edgnent s

Thi s specificati
hi erarchy and th

Figure 9: E-commerce O der

on was inspired by the HL7 Version 2.x delimter
e need for a sinple, human-readable format for

hi erarchical data that nmaintains conpatibility with existing CSV

t ool s.
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