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Abst ract

Thi s docunent describes a depl oynent pattern for reduci ng overhead in
mul tipart/formdata requests that include both file uploads and
nunerous text parameters. The approach consolidates nultiple text
fields into one or nore application/x-www-formurlencoded parts
inside the multipart body.

Thi s techni que requires no changes to existing HITP, MM or form
specifications and is fully conpatible with RFC 7578. It uses only
exi sting, standardized Content-Type values in their already-defined
manner, making it i mediately deployable with current infrastructure.

The pattern guarantees backward conpatibility: servers that don't recognize
it still receive all paraneters as standard form data. RFC 7578

defines nmultipart/formdata but does not specify optim zation

strategies; this docunent fills that gap

Thi s docunent records the pattern, processing rules, and depl oynent
consi derations, and reports inplenmentation experience from production
systens processing mllions of uploads daily.
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I nt roducti on

HTML forns with file upload capabilities nust use the

mul tipart/formdata encoding type [ RFC7578]. This encodi ng wraps
each formfield, including sinple text fields, in a MME part with
headers and boundary delimiters. For forns containi ng nunerous text
paraneters al ongside file uploads, this creates significant overhead.

Consider a file upload formwith 15 text fields (user_id,
session_token, file type, perm ssions, netadata fields, etc.) and
one file. Using standard multipart/formdata, each text field
requires approximately 100 bytes of overhead to transmit perhaps
20 bytes of actual data, representing a 4-6x inflation factor

for paraneter transm ssion.

RFC 7578 [ RFC7578] defines nultipart/formdata but does not specify
how i npl enent ati ons shoul d bal ance efficiency with conpatibility.
This has led to divergent practices: browsers generate one part per
field, some APlIs enmbed JSON netadata, and custominpl ementati ons use
vari ous ad- hoc approaches.

Browsers generate one M ME part per formfield because the HTM. form
submi ssion algorithmrequires each formcontrol to becone one entry

in the formdata set, and each entry becones one nultipart part. This
behavi or originates fromthe HTM. Standard, not frommultipart/formdata
itself. Nothing in HTTP, MM nultipart semantics, or RFC 7578 prevents
ot her user agents fromusing nore efficient encoding strategies that
result in fewer nmultipart parts and reduced overhead.

Thi s docunent describes Consolidated Paranmeters, a general - purpose
mul tipart/formdata encoding pattern in which nultiple text
paraneters are conbined into one or nore application/x-ww-form

url encoded parts inside the nultipart body. The techni que requires no
extensions to HTTP, no additions to M ME and no deviations from

RFC 7578. It is fully standards-conpliant and may be used by any HTTP
user agent, reducing paraneter transnission overhead while remaining
fully backward compatible with existing parsers



The pattern applies to all HITP clients, and any client may
adopt it while remaining fully conpliant with existing standards.

The pattern guarantees backward conpatibility because servers that
do not recognize it still receive all paraneters as standard
formdata fields, which can be manual |y parsed using existing form
handling logic. This enables safe deploynment w thout requiring
coordi nati on between clients and servers.

Thi s approach has been depl oyed in production systens processing
mllions of uploads daily, denonstrating its effectiveness and
compatibility in real-world use

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this document are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
uppercase, as shown here.

As an Informational specification, the use of normative |anguage
describes inplementation recormendations for interoperability rather
than mandatory protocol requirenents.

1.2. Term nol ogy
Thi s docunent uses the follow ng terns:

Standard Multipart: A nmultipart/formdata request where each form
field is encoded as a separate M ME part, as traditionally
generated by web browsers

Consol i dat ed Paraneters: An approach where nultiple text paraneters
are encoded together in a single nultipart part using
application/x-ww+formurlencoded format. This termis used purely
as a descriptive |abel and has no normative meani ng.

Paraneters Part: A MME part within nultipart/formdata that has
Cont ent - Type: application/x-wwmform url encoded and cont ai ns
mul ti pl e name=val ue pairs in URL-encoded format.

1.3. Relationship to Existing Standards

Thi s docunent does not nodify, extend, or add anything to existing
standards. It describes an application-level pattern using only
exi sting, standardized Content-Type val ues:

o multipart/formdata as defined in [ RFC7578]
o application/x-ww-formurl encoded as defined in [ HTM.5]

Both specifications already permt arbitrary Content-Type values in
mul tipart parts. This document sinply describes consolidating
paraneters into a single part rather than using separate parts for
each paraneter - a choice already available within current

speci fications.

The inefficiency of one-part-per-field encoding arises fromthe HTM
form subm ssion al gorithm which currently requires browsers to generate
one nmultipart part per formcontrol. However, this is a requirenment of
the HTML Standard, not of HTTP, M ME nultipart semantics, or RFC 7578.
Not hing in these protocol specifications nandates one M ME part per
field. As a result, HTTP clients have full flexibility to use nore
efficient encodings while remaining fully conpatible with existing
parsers. Future browser inplenmentations may adopt this optim zation



if the HTML Standard is updated to permt nore efficient nultipart
encodi ng strategies.

Since this pattern uses only existing, standardized content types
within their defined semantics, all standard HTTP and mul ti part
processing rules continue to apply. Security validation, duplicate
field handling, stream ng uploads, chunked transfer encoding, and
ot her standard behavi ors remai n unchanged. No speci al -case handl i ng
is required beyond what is already defined in the referenced

speci fications.

2. Mtivation
2.1. Current Inefficiency

The nultipart/formdata format transnits each formfield as an

i ndividual MME part with its own Content-Di sposition header,
optional Content-Type, and boundary delimters. For small forns
this overhead is negligible, but it becones significant when many
short text parameters acconpany one or nore files.

For exanple, transmtting the value "12345" for a user_id field
requires:

—————— WebKi t For mBoundar y 7MA YWk Tr ZuOgW
Content-Di sposition: formdata; name="user _id

12345

This represents approximately 105 bytes total to transmt 12 bytes
of data (field nanme "user_id" plus value "12345").

Each text field adds significant structural overhead. \Wen many
short text parameters acconpany files, cumnulative overhead becones
di sproportionately large relative to the actual content. This

i ncreases bandwi dth and CPU cost when forns include many paraneters
and upl oad vol ume is high.

Per-field overhead in a typical nmultipart form
Boundary delimter: ~40 bytes (--boundary + CRLF)
Cont ent - Di sposi ti on header: ~45-60 bytes

Enpty line separator: 2 bytes (CRLF)

Trailing CRLF: 2 bytes

Total: ~90-105 bytes per field

Over head-to-payl oad ratio: approximately 9:1

OO0OO0OO0OO0Oo

(Note: These cal cul ati ons assune HTTP transport where binary data is
transmitted directly. Email contexts requiring base64 encodi ng woul d
have additi onal overhead not shown here.)

For a formwith 15 such fields (each ~20 bytes of data):

0 Standard multipart: ~1575 bytes overhead + 300 bytes data
0 URL-encoded consolidated: ~105 bytes overhead + 300 bytes
0 Savings: 1470 bytes (78% reduction in total request size)

1875
405

The problemis further anplified in deploynments that process |arge
vol unmes of uploads. Across millions of requests per day, excessive
mul tipart overhead directly increases operational bandw dth, and
processing costs. A social platformprocessing 100 mllion photo
upl oads per day with 15 netadata fields per upload saves nultiple
terabytes (TB) nonthly in bandw dth costs al one, not including
reduced | atency benefits for users on nobil e networks.

2.2. Applicability

Thi s approach applies universally to any HITP-based fil e upl oad that



includes multiple text paranmeters. Typical exanples include:

0 User-generated content (photos, videos, docunents) with nmetadata
(user ID, tinestanps, privacy settings, descriptions)

o Application data synchronization with context (device ID, sync
tokens, version information)

0 APl requests conbining binary payl oads with authentication,
configuration, or processing paraneters

The benefit scales with the nunber of text paraneters. Forms with 5
or nore paraneters show neasurabl e i nprovenent; forns with 10+
paraneters achi eve significant bandw dth reduction

Virtually all nodern applications performfile uploads with netadata,
maki ng this approach w dely applicable across web, nobile, 10T, and
APl contexts. The specific application domain (social nedia,
e-conmerce, healthcare, etc.) does not affect applicability or
benefit.

2.3. Standards Gap

RFC 7578 [ RFC7578] defines nmultipart/formdata but does not specify
efficient encoding strategies for forms with numerous text paraneters.
The specification describes the traditional one-part-per-field
approach used by browsers but remains silent on efficiency

consi derations.

This om ssion has resulted in inplenentation fragnmentati on. Browsers
follow the HTM. form subm ssion al gorithm (one part per field), while
APl i npl ementati ons have adopted various approaches: sone enbed all
paraneters in JSON objects, others use custom encodi ngs, and many
sinmply accept the inefficiency of standard nultipart encoding.

Thi s docunent addresses this gap by providing a standardized
efficient encoding pattern that:

0 Uses only standardi zed Content-Type values (rultipart/formdata
and application/ x-ww=fornurl encoded)

0o Mintains full backward conpatibility with RFC 7578 parsers

0 Provides neasurable efficiency inprovenents (Section 2.1)

0 Has been validated in production depl oynments (Section 5)

3. Specification
3.1. Format Definition

An optinized nultipart/formdata request MAY include one or nore
parts with Content-Type: application/x-ww-formurlencoded. Such
parts consolidate nmultiple text paraneters using the URL-encoded
format defined in [HTM.5] and [ RFC3986].

Exanpl e structure:

POST /upload HTTP/ 1.1
Host: api.exanpl e. com
Content-Type: multipart/formdata; boundary=----Boundaryl23

—————— Boundary123
Content-Di sposition: formdata; name="parans"
Cont ent - Type: appli cati on/ x-wwform url encoded

user i d=12345&sessi on=abc&t ype=docunent &per m ssi ons=r ead

—————— Boundary123

Content-Disposition: formdata; name="file"; fil enane="doc. pdf"
Cont ent - Type: appli cati on/ pdf



3. 2.

3. 3.

3. 3.

3. 3.

[ bi nary PDF dat a]
—————— Boundary123- -

The part nane (e.g., "parans") is arbitrary and has no speci al
meani ng. Servers MJUST identify the paraneters part by its Content-
Type header, not by its nane.

URL- encoded content MJST follow the application/x-ww-form
url encoded specification

o Field nanes and val ues are URL-encoded per [RFC3986]

0 Nanme=val ue pairs are separated by "&" (anpersand)

The paraneters part MAY appear at any position within the nultipart
sequence. However, placing it first is RECOWENDED for efficient
server processing, as authentication tokens and request netadata can
be validated before processing file data. This is particularly
beneficial for stream ng uploads, where early validation can reject
unaut hori zed requests before receiving large file payl oads.

St andards Conpl i ance
Thi s approach operates entirely within existing specifications:

RFC 7578 [RFC7578] (multipart/formdata):
Defines nultipart/formdata and specifies that each part has an
optional Content-Type (Section 4.4). It does not prescribe which
Content - Type values are permitted, nor does it nmandate that each
formfield nust be a separate part.

HTML5 [HTML5] (application/x-wwmvform url encoded):
Defines the URL-encoded format for formdata. This docunment uses
this format within a nultipart part rather than as the entire
request body.

RFC 2046 [ RFC2046] (M ME nultipart):
The foundation for nultipart formats. Section 5.1 establishes that
parts can have any Content-Type.

Requi renent s
1. dient Requirenents

Clients MJST properly URL-encode all paraneter names and values in
consol i dated paraneters according to [ RFC3986].

Clients may send consolidated paranmeters in all requests or only when
servers support them Both approaches provide the same conpatibility
guar ant ees:

- Always: Send consolidated paraneters in all requests. Even servers
that don’t recogni ze consol i dated paranmeters receive all data as a
singl e URL-encoded field, which can be manual | y parsed using

exi sting form parsing logic, ensuring backward conpatibility.

- Conditionally: Detect server support through inplenentation-

speci fic neans (APl docunentation, configuration, version
negoti ati on) and send consol i dated paranmeters only when support ed.
Clients MAY omit the consolidated paraneters part entirely if there
are no text fields to send. A nultipart request containing only file
parts is valid and requires no special handling.

2. Server Requirenents

Servers processing multipart requests with consolidated paraneters



3.

4.

4.

1. MJST parse the multipart/formdata structure according to
[ RFC7578] without nodification

2. Wen encountering a part with Content-Type:
appl i cation/ x-ww«+formurl encoded, MJST parse that part’s body
usi ng URL-decodi ng rul es.

3. MJIST extract nane=val ue pairs fromthe URL-encoded part and nake
them avail able to the application as form paraneters.

4. MJST process other parts (files, other content types) using
standard nul tipart parsing.

Exanpl e server-side processing |ogic:

for (part in nultipartRequest.parts) {

if (part.content Type == "application/x-ww-formurl encoded") {
par ans. ner ge(ur |l Decode(part. body));
} else {

/1 Existing processing for files and other parts
processSt andar dPart (part);

}

Graceful Degradation:

Servers that do not recognize this optimzation will treat the URL-
encoded part as a single text field, which provides gracefu
degradation. The URL-encoded content is preserved as the field val ue
and can be manual ly parsed if needed.

4. Field Nane Conflicts

The handling of duplicate field nanes in multipart/formdata is

al ready defined by RFC 7578 and existing server inplenentations. This
pattern does not change how duplicate field nanes are handl ed; servers
apply their existing precedence rules.

Servers typically handl e duplicates using |last-wins senantics, first-
Wi ns semantics, or by collecting all values into an array. The sane
rules apply here. dients SHOULD avoi d sending duplicate field nanes
across parts to prevent anbiguity.

Exanpl es
1. Standard Multipart (Before)

Traditional browser-generated nultipart for a file upload with
met adat a:

PCST /api/upload HTTP/ 1.1
Host: api.exanpl e. com
Content-Type: multipart/formdata; boundary=----WDbKitBoundary

—————— WebKi t Boundary
Content-Di sposition: formdata; name="user _id

------ WebKi t Boundary
Content-Di sposition: formdata; name="session_token"

abc123xyz789
—————— WebKi t Boundary
Content-Disposition: formdata; name="file_ type"

docunent



4.

4. 3.

2

—————— WebKi t Boundary
Content-Di sposition: formdata; nanme="perni ssions"

------ WebKi t Boundary
Content-Disposition: formdata; name="file"; fil enane="report. pdf"
Cont ent - Type: applicati on/ pdf

[binary PDF data - 50KB]
______ WebKi t Boundar y- -

Si ze anal ysi s:

o Parameter overhead: ~400 bytes
Par anet er data: ~50 bytes

File overhead: ~120 bytes

File data: ~50,000 bytes
Total : ~50,570 bytes

O o0oo0oo

Consol i dated Paraneters (After)
The sane upl oad usi ng consol i dated paraneters:

POST /api/upload HITP/ 1.1
Host: api.exanpl e. com
Content-Type: multipart/formdata; boundary=----WDbKitBoundary

—————— WebKi t Boundary
Content-Di sposition: formdata; name="parans"
Cont ent - Type: application/ x-wwmwform url encoded

user _i d=12345&sessi on_t oken=abc123xyz789&f i | e_t ype=document &er m ssi ons=r ead

—————— WebKi t Boundary
Content-Disposition: formdata; name="file"; fil enane="report. pdf"
Cont ent - Type: appli cation/ pdf

[ bi nary PDF data - 50KB]
—————— WebKi t Boundar y- -

Si ze anal ysi s:

o Parameter overhead: ~120 bytes (one part)

Par amet er data: ~85 bytes (includes "&" separators)
File overhead: ~120 bytes

File data: ~50,000 bytes

Total : ~50, 325 bytes

O O0OO0Oo

Savi ngs: 245 bytes (0.48% of total, but 61% of paraneter overhead)

The total savings are small when files are large, but the reduction in
paraneter overhead is substantial. For fornms with nore paraneters or

smal ler files, the percentage savings increases substantially. For a

5KB file with 20 paraneters, savings can exceed 15% of total request size.

Miultiple Files with Parameters
Upl oading multiple files with shared netadat a:
PCST / api/ batch-upl oad HTTP/ 1.1

Host: api.exanpl e. com
Content - Type: multipart/formdata; boundary=----Boundary

—————— Boundary
Content-Di sposition: formdata; nanme="parans"
Cont ent - Type: application/ x-wwm+form url encoded

user _i d=12345&bat ch_i d=B789&t i nest anp=1234567890&! ocat i on=of fi ce



5.

5.

5.

5.

—————— Boundary
Content-Di sposition: formdata; name="filel"; filename="scanl.|pg"
Cont ent - Type: inage/jpeg

[ JPEG dat a]

------ Boundary

Content-Disposition: formdata; name="file2"; fil ename="scan2.jpg"
Cont ent - Type: inage/|jpeg

[ JPEG dat a]

------ Boundary

Content-Disposition: formdata; name="file3"; fil enanme="scan3.j pg"
Cont ent - Type: inage/j peg

[ JPEG dat a]
—————— Boundary- -

This pattern is particularly efficient when the same netadata applies
tonmultiple files, avoiding repetition across parts.

| npl enent ati on Experience
1. Efficiency Measurenents

Producti on depl oynent shows this pattern reduces paraneter
transm ssi on overhead by 45-60% For forns with 10+ text paraneters,
total request size decreases by 8-15%

No performance degradati on was observed in server parsing or client
encodi ng. At scale, the approach has saved terabytes (TB) of bandw dth
monthly across millions of daily uploads in chat and nmessagi ng
appl i cations.

2. Conpatibility Validation

Testing confirns standard nultipart parsers correctly handl e
consol i dated paraneter parts as single text fields containing URL-
encoded data, validating the graceful degradation property.

3. Backward Compatibility

Production testing confirnms this consolidati on does not introduce
breakage: all tested nultipart parsers correctly process consolidated
paraneter parts as single text fields containing URL-encoded data.

Si nce servers already handl e URL-encoded paraneters (from standard
HTML fornms or application/x-ww-formurl encoded requests), they can
extract individual parameters fromthe consolidated field using
existing parsing logic. No server nodifications are required to

mai ntain functionality; only optim zed servers need additional |ogic
to automatically extract paraneters

Security Considerations

Consol i dat ed paraneters do not introduce new security risks beyond
those already present in the underlying formats. Paraneter-handling
risks remain identical to those of standard application/x-ww-form
url encoded encodi ng, and the multipart encapsul ation risks remain
identical to those of standard mnultipart/formdata encoding.

This pattern conbi nes existing, well-understood formats. |nplenenters
shoul d consult the security considerations in the specifications for
these formats:

o0 RFC 7578 Section 8 - Security Considerations for



mul tipart/formdata
0 HTM.5 Section 4.10.22.6 - Security Considerations for
appl i cation/ x-wwwformurl encoded
0 RFC 3986 Section 7 - Security Considerations for URL encoding

Servers should apply the sanme validation, size limts, and
sanitization to consolidated paraneters as they would to standard
formfields. The security nodel remains unchanged: paraneters arrive
in a different encoding but do not change the threat nodel or the
required security controls.

7. | ANA Consi der ati ons

This docunment has no | ANA actions. It does not define new nedia
types, require registrations, or nodify existing registries. The
optimi zation uses existing, well-defined nedia types:

o multipart/formdata [ RFC7578]
o application/x-wwwformurl encoded [ HTM.5]
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