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Abst ract

Thi s docunent specifies a deterministic algorithmfor resolving
shortlinks (conpact string identifiers) into fully-qualified URLs.
The al gorithm supports both absolute URL destinations and origin-
relative internal redirects with |oop protection. It defines
determnistic precedence rules for conbining query paraneters and
fragments frommultiple sources during resolution, enabling

consi stent behavi or across clients, servers, and comrand-|ine tools.
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1.

I nt roducti on

Shortlinks provide a mechani smfor mappi ng conpact, menorabl e
identifiers to longer URLs. However, wi thout a standardized
resolution algorithm different inplenentations may resolve the sane
shortlink to different destinations or handl e edge cases
inconsistently, leading to interoperability issues.

Thi s docunent specifies a determnistic algorithmfor resolving
shortlinks that:

* Supports longest-prefix key matching to enabl e hierarchica
shortlink structures

* Handl es both absolute URL destinations and origin-relative
internal redirects

* Provides |oop protection for internal redirect chains

* Defines clear precedence rules for conbining query paraneters and
fragments frommultiple sources

*  Renmmins statel ess and determ nistic for consistent behavi or across
i mpl emrent ati ons

The algorithmis designed to work with any rul eset source (database,
file, configuration, etc.) and requires no protocol -1evel changes or
| ANA registrations.

Conventions and Definitions

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

The following terns are used throughout this docunent:

*Shortlink*: A conpact string identifier that maps to a URL
destination.

*Rul eset*: A collection of key-value pairs where keys are shortlink
identifiers (non-enpty strings without leading "/") and values are

ei ther absolute URLs (strings whose first four characters are "http")
or origin-relative paths (strings whose first character is "/").
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3.

3.

*Request URL*: The incoming URL to be resolved, which may contain an
enbedded shortlink in its pathname component.

*Destination URL*: The fully-qualified URL that results from
resol ving a shortlink

*Internal Redirect*: A shortlink value that is an origin-relative
path (whose first character is "/"), which requires further
resolution within the same origin.
*Absol ute Destination*: A shortlink value that is a fully-qualified
URL (whose first four characters are "http", including both "http"
and "https" schenmes), which serves as the final destination
*Longest-Prefix Match*: The process of finding the matching shortlink
key by starting with the full pathnane (mnus |eading "/") and
progressively renoving the trailing path segnment (everything fromthe
last "/" character onward, inclusive of the "/") until either a
mat ching key is found in the Ruleset or no "/" character remains in
t he candi dat e key.
Al gorithm Specification
1. Overview
The al gorithmtakes as input:
* A Request URL (a fully-qualified URL)
* A Ruleset (a collection of shortlink nmappi ngs)
The al gorithm produces as out put:
* A Destination URL (the resolved fully-qualified URL)
The al gorithm operates in three main phases:

1. *Initialization*: Extract enbedded query paraneters and fragnments
fromthe Request URL

2. *Resolution*: Find the matching shortlink using | ongest-prefix
mat chi ng, handling internal redirects as needed

3. *Construction*: Build the final Destination URL by combi ning
components according to precedence rul es
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3. 2.

Initialization Phase

From the Request URL, extract and preserve the foll ow ng conponents:

*

*Origin*: The schene, host, and port conponents of the Request URL

*Request Query*: The search conmponent of the Request URL
(including the leading "?" if present, otherw se an enpty string)

*Request Fragnent*: The hash conponent of the Request URL
(including the leading "#" if present, otherw se an enpty string)

*Pat hnanme*: The pat hname conponent of the Request URL (the path
portion, including the leading "/")

These preserved conponents will be used during final URL construction
according to the precedence rules defined below. Initialize the
foll owi ng vari abl es:

*

3. 3.

rel ati vePat hname = (enpty string)
initial Query = "" (enpty string)
initialHash = "" (enpty string)
redirectCount =0

Resol uti on Phase

The resol ution process begins with the pathname fromthe Request URL
and searches for a matching shortlink key using | ongest-prefix
mat chi ng.

3. 3.

Longest - Prefi x Matching

At the start of each resolution iteration, find a matching shortlink
key using the follow ng procedure:

1.

Let candi date = pathnane.slice(1l) (the pathname with the | eading
"/" character renoved). |If pathnane is exactly "/", then
candidate = "" (enpty string).

Check if candidate exists as a key in the Rul eset:

* |f yes, matchedKey = candi date, proceed to "Processing Matched
Shortlinks"

* |f no, continue to step 3
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3. Wiile candidate.length > 0: a. Find the |ast occurrence of "/"
i n candi dat e using candidate.lastlndexO("/") b. If no "/" is
found (result is -1), exit the loop, no match found c. Set
candi date = candi date.slice(0, slashlndex) (everything before the
last "/", exclusive) d. Check if candidate exists as a key in
the Rul eset:

* |f yes, matchedKey = candi date, proceed to "Processing Mtched
Shortlinks"

* |f no, repeat step 3

If no matching key is found after this process conpletes, the
algorithmtermnates and returns the Request URL with any accumnul at ed
rel ati vePat hname appended (see "No Match Found" bel ow).

3.3.2. Handling Hash and Query in Pathnane
At the start of each resolution iteration (before |ongest-prefix
mat chi ng), if the pathname contains "#" or "?" characters, these MJST
be extracted and renoved fromthe pathnanme. The extraction MJST
occur in the follow ng order
1. *Hash Extraction* (performed first):

* Find the last occurrence of "#" in pathname using
pat hnane. | ast | ndexOF (" #")

* |f found (result >= 0):
- If initialHash is enpty (""), set initial Hash =
pat hnarne. sl i ce(hashl dx) (everything from"#" onward,

i ncl usive)

- Set pathnane = pathnane.slice(0, hashldx) (everything
before "#", exclusive)

2. *Query Extraction* (performed after hash extraction):

* Find the last occurrence of "?" in the updated pathnane using
pat hnane. | ast | ndexOf (" ?")

* |f found (result >= 0):
- If initialQuery is enpty (""), set initial Query =

pat hnane. sl i ce(queryl dx) (everything from"?" onward,
i ncl usive)

Davi dson Expires 6 May 2026 [ Page 6]



I nternet-Draft A Determnistic Al gorithmfor Resolving Noverber 2025

- Set pathname = pathnane.slice(0, queryldx) (everything
before "?", exclusive)

After extraction, the pathnane contains only path segnents and is
used for longest-prefix matching. The extracted hash and query are
preserved in initialHash and initial Query (only the first extraction
of each is preserved across iterations).

3. 3.

Processi ng Mat ched Shortlinks

When a mat ching key matchedKey is found in the Rul eset:

1.

2

Let value = the value associated with matchedKey in the Rul eset
Cal cul ate the remai ni ng pat hnane segnent:

* After renoving the |eading "/" from pat hname and mat chi ng
agai nst mat chedKey, the renmining segnment is cal cul ated as:
remai ni ngPat h = pat hnane. sl i ce(mat chedKey. | ength + 1) where
mat chedKey. l ength + 1 accounts for the matched key and the "/"
that follows it (or would followit). This extracts
everything fromindex matchedKey.length + 1 to the end of the
pat hnanme string

* |f pathname.length <= matchedKey.length + 1, then
remai ningPath = "" (enpty string), nmeaning the pathname ended
exactly at or before the end of the matched key.

* Prepend renminingPath to relativePat hnane: rel ativePat hnane =
remai ni ngPath + rel ati vePat hnane (string concatenation
preserving any leading "/" in remaini ngPath)

Determ ne the val ue type:

*Absol ute Destination* (first four characters of value are
"http"): - Parse value as a URL to obtain destination URL object
- Resolution terminates imediately - Construct final URL (see
"Construction Phase" bel ow)

*Internal Redirect* (first character of value is "/"): - Set

pat hnanme = value (the shortlink val ue becones the new pat hnanme) -
Increnent redirectCount by 1 - If redirectCount >= 256, terminate
with error "too many internal redirects" - Continue to next
resolution iteration (return to "Handling Hash and Query in

Pat hname" at the start of the iteration)
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3.3.4. No Match Found
If no matching key is found during |ongest-prefix matching:

* Construct a destination URL using new URL(pathnane +
rel ativePat hname, origin) where origin is the Request URL origin

* This destination URL's pat hnane becones the final destination
pat hname

* Proceed to "Construction Phase" with this destination URL

3.4. Construction Phase
After resolution conpletes (either by finding an absol ute destination
or no match), construct the final Destination URL using the follow ng
pr ocedur e:

3.4.1. Base URL Construction
The base URL components are determ ned as foll ows:
*  *QOrigin*:

- |If an absolute destination was found: use the origin fromthe
parsed destination URL

- Oherwise (no match found): use the Request URL origin
*  *Pat hnanme*:
- |If an absolute destination was found: start with the
destination URL's pathnane conponent (w thout |eading/trailing

nodi fi cati on)

- Oherwi se: use the pathnanme fromthe constructed URL in "No
Mat ch Found"

- In both cases: append rel ativePat hnanme directly (string
concatenation) wthout any separator, as rel ativePat hnane
al ready includes any necessary |leading "/"
3.4.2. (Query Paraneter Conbination
Query paraneters MJST be conbi ned using the foll owi ng procedure and

precedence order (higher precedence overwites | ower precedence for
mat chi ng par anmet er nanes):
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=

*Base query*: Start with an enpty URLSear chParans obj ect

2. *Add destination query* (lowest precedence): If an absolute
destination was found, parse destination.search (the destination
URL's search conponent, including leading "?" if present) as
URLSear chParans and add all parameters to the base

3.  *Add pat hname- enbedded query* (nedi um precedence): |f
initial Query is not enpty, parse it (including |leading "?" if
present) as URLSear chParans and for each key-value pair, cal
URLSear chPar ans. set (key, value) on the base (this overwites any
existing paranmeters with the sane key)

4. *Add Request URL query* (highest precedence): |If requestQuery is
not enpty, parse it (including leading "?" if present) as
URLSear chPar ans and for each key-value pair, cal
URLSear chPar ans. set (key, value) on the base (this overwites any
existing paranmeters with the sane key)

Convert the final URLSearchParans to a string using
URLSear chParans.toString(). |If the result is non-enpty, prefix it
with "?" to formthe final query string. Qherwi se, the query string

is "" (enpty string).
3.4.3. Fragnent Sel ection

Fragnment val ues MJST be sel ected using the foll ow ng precedence
(hi gher precedence repl aces | ower precedence):

1. *Request URL fragnent* (highest precedence): |If requestHash is
not enpty, use requestHash (which includes the |eading "#")

2. *Pat hname- enbedded fragment* (medi um precedence): |f requestHash
is enpty and initial Hash is not enpty, use initial Hash (which
i ncludes the | eading "#")

3. *Destination URL fragnent* (lowest precedence): |If both
request Hash and initial Hash are enpty and an absol ute destination
was found, use destination.hash (which includes the |eading "#"
if present, otherwise "")

4. *No fragnment*: |f none of the above apply, use (enpty string)

Unli ke query paraneters, fragnents are not nerged; only one fragnent
val ue i s used based on the precedence order above.
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3.4.4. Final URL Assenbly

3.5.

Dav

Assenbl e the final Destination URL by concatenating the foll ow ng
conponents in order:

{origin}{destinati on-pat hnane}{rel ati vePat hnane}{query-
string}{fragnment-string}

Wher e:

* {origin} is the schenme, host, and port (e.g.,
"https://exanpl e. coni)

* {destination-pathnanme} is the pathnanme conmponent fromthe
destination (e.g., "/path/to")

* {relativePathnane} is the accunul ated rel ative pathnane (e.qg.
"/extral segnents")

* {query-string} is the conbined query string from"Query Paraneter
Conbi nati on" (e.g., "?foo=bar" or "")

* {fragnent-string} is the selected fragnent from "Fragnent
Sel ection” (e.g., "#section" or "")

No additional separators are inserted between components beyond what
is already present in the conponent val ues thensel ves.

Al gorithm Pseudocode

The foll owi ng pseudocode sunmarizes the al gorithm

“** function resol ve(Request URL, Ruleset): // Initialize variables
origin = Request URL. origin request Query = Request URL. search //
Includes "?" if present, else "" requestHash = Request URL. hash //
Includes "#" if present, else "" pathnane = Request URL. pat hnane //
Al ways starts with "/"

rel ati vePat hname = "" initial Query = "" initial Hash = ""
redirect Count = 0 matchedKey = null // Initialize to null/undefined

whil e redirect Count < 256: matchedKey = null // Reset for each
iteration
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/1 Step 1. Extract enbedded hash from pat hname (first)
hashl dx = pat hnane. | ast| ndexCf ("#")
i f hashldx >= O:
if initial Hash == ""
initial Hash = pathnane. slice(hashldx) // From"#" onward, inclusive
pat hnanme = pat hnane. slice(0, hashl dx) /1 Before "#", exclusive

/1l Step 2: Extract enbedded query from pathnane (after hash)
queryl dx = pat hnane. | ast | ndexCf (" ?")
i f queryldx >= O:
if initial Query == "":
initial Query = pathnane.slice(queryldx) // From"?" onward, inclusive
pat hname = pat hnane. slice(0, queryldx) /1 Before "?", exclusive

/1l Step 3: Longest-prefix match
if pathnane == "/":
candi date = ""
el se:
candi date = pathnane.slice(l) // Renove leading "/"

[l Try exact match first

if candidate !'= "" and Rul eset. hasOwmProperty(candi date):
mat chedKey = candi dat e
el se:

[l Try progressively shorter prefixes
whi | e candi date.l ength > O:
sl ashl dx = candi date. | astlndexCF("/")
if slashldx == -1:
break // No nore "/" found, no match
candi date = candi date.slice(0, slashldx) // Renove |ast segnent
i f Rul eset.hasOwProperty(candi date):
mat chedKey = candi dat e
br eak

/1 Step 4. Process match result
i f matchedKey == nul | :
/1 No match found
destination = new URL(pat hname + rel ativePat hnanme, origin)
query = conbi neQueries("", initial Query, requestQery)
hash = sel ect Fragnment (request Hash, initial Hash, "")
return destination.origin + destination.pathnane + query + hash

/1 Match found, process it
val ue = Rul eset [ mat chedKey]

/1 Calculate renmining path

i f pathnane.|length > mat chedKey.length + 1:
remai ni ngPat h = pat hnane. sl i ce(mat chedKey. | ength + 1)
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el se:
remai ni ngPath =
rel ati vePat hname = remai ni ngPath + rel ati vePat hnane

/1 Check val ue type
if value.slice(0, 4) == "http":
/] Absol ute destination
destination = new URL(val ue)
query = comnbi neQueri es(destination.search, initial Query, requestQery)
hash = sel ect Fragnment (request Hash, initial Hash, destination. hash)
return destination.origin + destination. pathnane +
rel ati vePat hname + query + hash

if value.length > 0 and value[0] == "/":
// Internal redirect
pat hname = val ue
redi r ect Count ++
continue // Next iteration

/1 Loop limt exceeded throw Error("too many internal redirects")
function conbi neQueri es(baseQuery, pathnaneQuery, requestQery): //
baseQuery is | owest precedence (destination query) // pathnameQuery
i s medi um precedence // requestQuery is highest precedence

parans = new URLSear chPar ans( baseQuery)

/1 Add pat hnane- enbedded query (overwites base) if pathnaneQuery !=
"": pathParans = new URLSear chPar ans(pat hnaneQuery) for each key-
val ue pair (key, value) in pathParans: parans.set(key, val ue)

/1 Add request query (overwites base and pathnane) if requestQery
= "": request Parans = new URLSear chParans(request Query) for each
key-val ue pair (key, value) in requestParans: parans.set(key, value)

result = paranms.toString() return result.length >0 ? "?" + result

function sel ect Fragnent (request Hash, initial Hash, destinati onHash):

if requestHash != "": return requestHash if initialHash = "": return
initial Hash return destinationHash // My be "" if destination has no
fragment ‘*°
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3.6. Exanpl e Resol utions
3.6.1. Exanple 1: Absolute Destination with Path Appendi ng
Rul eset :

json { "github": "https://github.com, "repo"
"https://github. com FartLabs/ go" }

Request: https://exanple.confgithub/ietf/guidelines
Resol uti on:

1. Pat hname "/github/ietf/guidelines" - renove |leading "/" to get
candi date "github/ietf/guidelines"

2. Check Rul eset for "github/ietf/guidelines" - not found

3. Find last "/" at index 6, candi date becomes "github"

4. Check Rul eset for "github" - found: value "https://github.cont

5. Cal cul at e renmai ni ngPath: pathname is "/github/ietf/guidelines",
mat chedKey is "github" (length 6), so

pat hnane. sl i ce(mat chedKey. |l ength + 1) = pathnane.slice(7) =
"/ietf/guidelines" (fromindex 7, which is the "/" after

"gi t hub")
6. relati vePat hname = "/ietf/guidelines" + "" = "/ietf/guidelines"
7. Val ue starts with "http" — absolute destination

8. Parse "https://github.com as URL: origin =
"https://github.cont, pathnane = "/"

9. Query: "" (no queries), Fragnent: "" (no fragments)

10. Result: https://github.com+ / + /ietf/guidelines + + =
https://github. comietf/guidelines

3.6.2. Exanple 2: Internal Redirect Chain
Rul eset:

json { "docs": "/docunentation", "docs/api": "/documentation/
reference" }

Request: https://exanple.conf docs/api/vl/users
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Resolution: *lteration 1:*

1. Pathnane "/docs/api/vl/users” - renove leading "/" to get
candi dat e "docs/ api/v1l/ users"

2. Check Rul eset for "docs/api/vl/users" - not found
3. Find last "/" at index 8, candi date becones "docs/api"

4. Check Ruleset for "docs/api" - found: value "/docunmentation/
reference"

5. Calcul ate remaini ngPat h: pat hnanme.slice(8 + 1) =
pat hnane. slice(9) = "/vl/users”

6. relativePathnanme = "/v1l/users" + = "/vl/users"
7. Value starts with "/" — internal redirect
8. pathname = "/docunentation/reference", redirectCount =1

*|teration 2:*

1. Pathnane "/docunmentation/reference" - renove leading "/" to get
candi dat e "docunent ation/reference"

2. Check Rul eset for "docunentation/reference" - not found

ndex 13, candi date becones "docunentation"

3. Find last "/" at

4. Check Rul eset for "docunentation" - not found

5. Find last "/" at
f ound

ndex -1 (no "/" in "docunentation") - no match

6. Construct destination: new URL("/docunentation/reference" + "/vl/
users", origin)

7. Query: "" (no queries), Fragnent: (no fragments)

8. Result: https://exanple.conldocunentation/reference/vl/ users
3.6.3. Exanple 3: Query Paraneter Precedence

Rul eset:

json { "example": "https://exanpl e. con?baz=qux" }
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Request: https://exanpl e.con exanpl e?f oo=bar
Resol uti on:

1. Pathnane "/exanple" - renove leading "/" to get candidate
"exanpl e"

2. Match found: key "exanple", value "https://exanpl e.conPbaz=qux"

3. No renunining pathnane (matchedKey.length + 1 = 8, pathnane. | ength
= 8, so remminingPath = "")

4. Value starts with "http" — absolute destination

5. Parse "https://exanple.con?baz=qux” as URL: destination.search =
" ?baz=qux"

6. Conbi ne queri es:
* Base (destination): baz=qux
*  Pat hnane- enmbedded: (none, initial Query ="")

* Request: foo=bar (overwites any existing foo, but baz
r emai ns)

* Result: "?baz=qux&f oo=bar"

7. Fragment: requestHash "" (no fragnment in request), initialHash
""  destinationHash

8. Result: https://exanpl e.conl ?baz=qux&f oo=bar
3.6.4. Exanple 4: Fragnent Precedence

Rul eset :

json { "example": "https://exanple.con#yin" }

Request: https://exanple.conf exanpl e#yang

Resol uti on:

1. Pathnane "/exanple" - renove |eading "/
"exanpl e”

to get candi date

2. Match found: key "exanple", value "https://exanple.comtyin"
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3. No renunining pathname (nmatchedKey.length + 1 = 8, pathnane. | ength
= 8, so remainingPath = "")

4. Value starts with "http" — absolute destination

5. Parse "https://exanple.comtyin" as URL: destination.hash = "#yin"

6. Query: no query paraneters present, result =""

7. Fragnent selection: requestHash = "#yang" (not enpty) — use
"#yang"

8. Result: https://exanple.com #yang

3. 6. Exanmpl e 5: No Match Returns Origina
Rul eset :
json { "c": "https://exanpl e.conical endar” }

Request: https://exanple.confcol ors

Resol uti on:

1.

4.

Pat hname "/colors" - renove leading "/" to get candidate "col ors"
Check Rul eset for "colors" - not found
Find last "/" in "colors" - not found (lastlndexX returns -1)

No mat ching key found

Construct destination: new URL("/colors"” + "", origin) =
"https://exanpl e. com col ors”

Query: "" (no queries), Fragnent: (no fragments)

Result: https://exampl e.conicol ors (unchanged)

Security Considerations
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4.1. Loop Protection
The al gorithmincludes protection against infinite redirect |oops by
limting internal redirects to 256 iterations. |nplenentations MJST
enforce this limt and MJST reject requests that exceed it. However,
256 may be insufficient for legitimte deeply-nested redirect
structures; inplementers should consider |ogging or nonitoring
redirect counts to identify potentially problematic rul esets.

4.2. Input Validation
I mpl ement ati ons SHOULD val i date that:
* Request URLs are well-formed and use supported schenes
* Rul eset values are valid URLs or paths
* Pat hnane conponents do not contain illegal characters

Mal formed i nput may cause unpredi ctabl e behavi or or security
vul nerabilities.

4.3. Ruleset Source Security

The security of the resolution algorithm depends on the
trustworthi ness of the rul eset source. |nplenentati ons SHOULD

* Validate ruleset integrity (e.g., checksuns, signatures)

* Restrict ruleset nodifications to authorized entities

* Audit rul eset changes for suspicious patterns

* |Inplement rate limting on resolution requests to prevent abuse
4.4. Information Disclosure

The resol ution process may reveal information about the rul eset

structure through timng differences or error messages.

| mpl enent ati ons SHOULD consi der

* Using constant-time matching algorithns where tining attacks are a
concern

* Providing uniformerror responses that don’t reveal whether a
shortlink key exists
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4.5. Path Traversa

VWhen appending rel ati ve pat hname segnents to destination URLs,

i mpl ement ati ons MJUST ensure that the resulting pathnane is safe and
does not allow path traversal attacks (e.g., "../" sequences). The
al gorithm as specified does not explicitly sanitize these segnents,

so i nplenmentations should validate or sanitize the final constructed
URL before use

4.6. Query Paraneter and Fragnent Handling
The query paraneter mergi ng behavi or neans that user-supplied query
paraneters fromthe Request URL can overwite destination URL
paraneters. This may be desired behavior, but inplementers should be
aware that it could be used to nodify the intended destination
behavior. Simlarly, fragments fromthe Request URL take precedence,
whi ch may override intended anchor targets in the destination.
4.7. Redirect Chains
Even with | oop protection, |long redirect chains can be used for:
* Denial of service through excessive processing
* (Obfuscation of final destination
* Tracking or analytics purposes
I mpl enent ati ons shoul d consi der | ogging redirect chains and
potentially limting chain I ength nore aggressively than the
256-iteration limt.
5. | ANA Consi derations
Thi s document has no | ANA acti ons.
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Appendi x A, Acknow edgnent s

Thi s docunent was inspired by the need for consistent shortlink
resol ution across different inplenentations and pl atforns.
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