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ECMAScriptilEECMA-262 D L1k

TC39

ECMAScript

General Activities Task Groups Published Standards
Murnber Description Last Change
ECMA-262 ECMAScript® 2023 language specification June 2023
ECMA-402 ECMAScript® 2023 internationalization API specification June 2023
ECMA-404 The JSON data interchange syntax December 2017
ECMA-414 ECMAScript® specification suite December 2017

https://ecma-international.org/technical-committees/tc39/7?tab=published-standards
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o @ <1 ->true

o 1 < 0 ->false

o "a" < "b" ->true

o "b" < "a" ->false

o undefined < 1 -> false
o undefined < -1 -> false
o null < 1 ->true

o null < -1 ->false

o 1 < ({}) ->false

o ({}) <1 ->false
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13.10 Relational Operators

NOTE1  The result of evaluating a relational operator is always of type Boolean, reflecting
whether the relationship named by the operator holds between its two operands.

Syntax

Relational Expression[|n, Yield, Await]

ShiftExpression[vield, 7 Await

RelationalExpression[ 2|, 7Yield, ?Await] > SHiftEXpression[avyield, ? Await]
RelationalExpression[?|n, 7Yield, 7Await] <= Sh:_'ftE:n:pi':essrlr::rJP:[wiﬁ.hjr ?Await]
Relational Expression[7|n, 7Yield, 7Await] >= ShiftExpression[7vield, 7 Await]
RelationalExpression[7n, 7vield, ?Await] instanceof ShiftExpression(7yield, 7 Await]

[+1n] REIHffﬂﬂHIExp?'ESSiﬂF‘I[Hnr ?Yield, ? Await] in SHIEﬁExpr‘ESSI'ﬂH[?YiEH! 7Await ]
[+In] Privateldentifier in ShiftExpression[2yield, 7 Await]

13: ECMAScript Language: Expressions PN Relational Operators [ 5C &
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Syntax

RelationalExpression[|n, Yield, Await] ©

ShiftExpression[7yje|d, ? Await]

Relational Expression[?7|n, ?Yield, ?Await] < ShiftExpression[?yield, 7 Await]
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Relational Expression[|n, Yield, Await]

ShiftExpression[7vield, ? Await]
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13.10.1 Runtime Semantics: Evaluation
RelationalExpression : RelationalExpression < ShiftExpression

1. Let Iref be ? Evaluation of Relational Expression.
2. Let lval be ? GetValue(lref).
3. Let rref be ? Evaluation of ShiftExpression.

4. Let rval be ? GetValue(rref).
5. Let r be ? IsLessThan(lval, rval, true).
6. If  is undefined, return false. Otherwise, return r.

13.10.1 Runtime Semantics: Evaluation (C 2 &
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13.10.1 Evaluation
15.10.2 HasCallInTailPosition

YT 4V ADRICRDICEERBRAICRIN—THEHTLLKBD Y VI DNESRRET




LLESEEF < OBEYVYT1 7R

o SOEAERIREBIICK ST DRuntime SemanticshEExRSNTWLS
o E1THEF (runtime) DEN VT4 VA% RS TcHD7)LT ) X LT

e TV 2T 4 AlEStatic Semanticsic K> TERINDT—AHH D
o XHRBHIOEL T TIEIRAADIDNENNHI TERVWKSIBRT—XATES
= Runtime SemanticsDEIER D /N F7— 3 VR AEDZ W (Early Errors%)

13.10.1 Runtime Semantics: Evaluation
RelationalExpression : RelationalExpression < ShiftExpression

1. Let Iref be ? Evaluation of Relational Expression.
2. Let lval be ? GetValue(lref)

3. Let rref be ? Evaluation of ShiftExpression.
4, Let rval be 7 GetValue(rref)
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5. Let r be ? IsLessThan(lval, rval, true).
6. If r is undefined, return false. Otherwise, return r.
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1. Let Iref be ? Evaluation of RelationalExpression.
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1. Let Iref be ? Evaluation of RelationalExpression.
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13.10.1 Runtime Semantics: Evaluation
RelationalExpression : RelationalExpression < ShiftExpression

1. Let Iref be ? Evaluation of Relational Expression.
2. Let lval be ? GetValue([ref).

3. Let rref be ? Evaluation of ShiftExpression.

4. Let rval be ? GetValue(rref).

5. Let r be ? IsLessThan(lval, rval, true).
6. If v is undefined, return false. Otherwise, return r.
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5. Let r be ? IsLessThan(lval, rval, true).
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6. If r is undefined, return false. Otherwise, return r.
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7.2.13 IsLessThan ( x, y, LeftFirst)

The abstract operation IsLessThan takes arguments x (an ECMAScript language value), y (an ECMAScript language value), and LeftFirst (a
Boolean) and returns either a normal completion containing either a Boolean or undefined, or a throw completion. It provides the semantics
for the comparison x < y, returning true, false, or undefined (which indicates that at least one operand is NaN). The Left First flag is used to
control the order in which operations with potentially visible side-effects are performed upon » and y. It is necessary because ECMAScript
specifies left to right evaluation of expressions. If LefiFirs! is true, the x parameter corresponds to an expression that occurs to the left of the
y parameter's corresponding expression. If LeftFirst is false, the reverse is the case and operations must be performed upon y before x. It

performs the following steps when called:

1. If LeftFirst is true, then
a. Let px be ? ToPrimitive(x, number).
b. Let py be ? ToPrimitive(y, number).
2. Else,
a. NOTE: The order of evaluation needs to be reversed to preserve left to right evaluation.
b. Let py be ? ToPrimitive(y, number).
c. Let px be ? ToPrimitive(x, number).
3.If px is a String and py is a String, then
a. Let [x be the length of px.
b. Let Iy be the length of py.
c. For each integer i such that 0 < i < min(lx, ly), in ascending order, do
i. Let cx be the numeric value of the code unit at index i within px.
ii. Let cy be the numeric value of the code unit at index i within py.
iii. If cx < cy, return true.
iv. If cx = cy, return false.
d. If [x < Iy, return true. Otherwise, return false.
4. Else,
a. If px is a BigInt and py is a String, then
i. Let ny be StringToBigInt(py).
ii. If ny is undefined, return undefined.
iii. Return BigInt:lessThan(px, ny).
b. If px is a String and py is a Bigint, then
i. Let nx be StringToBigInt(px).

ii. If nx is undefined, return undefined

iii. Return BigInt:lessThan(nx, py).
c. NOTE: Because px and py are primitive values, evaluation order is not important.
d. Let nx be ? ToNumeric(px).
e. Let ny be ? ToNumeric(py).
£ If Type(nx) is Type(ny), then
i. If nx is a Number, then
1. Return Number::lessThan(rx, ny).
ii. Else,
1. Assert: nx is a Biglnk.
2. Return BigInt:lessThan(nzx, ny).
g. Assert: nx is a BigInt and ny is a Number, or nx is a Number and ny is a Biglnt.
h. If nx or ny is NaN, return undefined.
1. If rix is =eep OF 111/ iS +eop, return true,
j. If rix is +oop oF 1y is -eap, return false.

k. If Ri(nx) < R(ny), return true; otherwise return false.

https://262.ecma-international.org/14.0/#sec-islessthan
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e O <1 ->true
e 1 < 0 ->false
° Ilall < Ilbll _> true

e "b" < "a" ->false
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e undefined < 1 -> false

e undefined < -1 -> false
Z1id,

e ToPrimitive(undefined) »' undefined

e ToNumeric(undefined) ' NaN
EIRBIz,

e NaN < 1
e NaN < -1
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e IsLessThanh' undefined Z#i1R9 f=6). Evaluation T false ZiIRT



13.10.1 Runtime Semantics: Evaluation
RelationalExpression : RelationalExpression < ShiftExpression

1. Let Iref be ? Evaluation of Relational Expression.
2. Let lval be ? GetValue(lref).
3. Let rref be ? Evaluation of ShiftExpression.

4. Let rval be ? GetValue(rref).
5. Let r be ? IsLessThan(lval, rval, true).
6. If  is undefined, return false. Otherwise, return r.

13.10.1 Runtime Semantics: Evaluation D E1§
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e null < 1 ->true

e null < -1 -> false
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e ToPrimitive(null) A% null

o ToNumeric(null) 75' @
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e 0 <1

e 0 < -1
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e 1 < ({}) ->false

e ({}) <1 ->false
Z 1l

e ToPrimitive({}) #A' "[object Objectl]"
e ToNumeric("[object Objectl") A% NaN
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e IsLessThanh' undefined Z#i1R9 f=6). Evaluation T false ZiIRT



&

o ECMAScriptOERZFHO ICIE. Flo> TELNREHE NV DONH D
o BN VT« U Xl \7ijZAZT/7Tmén%

o 7LV XLRXT v FIE, Syntax-Directed Operation. Abstract Operation’ & U
THOHENS

o FDOMELHDEFITHMN., SEIFENLINTWEEA
e ECMAScriptitfRkEicid. /\—T U VI KEIC ﬁﬁoTﬁoﬂ%%U
o —HIEMFS L%Z%b\ JL=ILD > TEH5 =ENEFEHD



=Rin

o ECMAScript Dtk Z 5t D ICEERA H 72 A 1&. ¥ U ECMASCcript{Tk:

k-1
o 2I(C1[El, NEEICHELTWET

o https://esspec.connpass.com/


https://esspec.connpass.com/

BB ESSETNELI ]



BXIT

ECMAScriptO Itk Zx O IcH o> TERIRD Vo &

e esmeta

o https://github.com/es-meta/esmeta
o ECMAScriptitixkE% XA 7y TEITTES Y =)

 How to Read the ECMAScript Specification
o https://timothygu.me/es-howto/

o FEAHDEARNZIL—ILICDODWTELFEEF-o>TVWET

e Understanding the ECMAScript spec
o https://v8.dev/blog/tags/understanding-ecmascript

o V8, 7OV DECE

o 4503

S ICEBE > TCERBBLTWER T


https://github.com/es-meta/esmeta
https://timothygu.me/es-howto/
https://v8.dev/blog/tags/understanding-ecmascript

