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COALS OF TALK:
(1) Explain how delta lens genemhse classical lenses.
(2) Give an ovevview of tools from cﬁe.gonj theory.

(3) Ask questions on applicability to other kinds of bx.



WHY CATEGORY THEORY?

. Co_'tegor-j H’\eonj is a framework Cod‘egoruj theory toolbox -

for studying structures and + (de) compositionality
mappings between them. . _
> sets and functions ~_
> divected graphs and homomorphisms - univevsal constructions with

> preovders and monotone maps gquaranteed properties

' . C d.io.grqmma.'tic YQQSOV\En.S
* Provides an abstract se’chnj

to focus on essential features Are these usefol 4ools ?

of po«\—'\culuv exqvv\p\es.




CLASSICAL STATE-BASED LENSES

A§Sump+ion= A 555'|'e.m. 1S a set o'F s+q+es.

SOURCE
A very well-be haved (state-based) lens A'j A
(-F.p):A—>B IS a pair of fonctions GeT 2 .FJ/ T p «<z—— PUT
satisfying three axioms: VIEW —+ B A"B
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SYSTEMS AS DIRECTED GRAPHS WITH STRUCTURE

AgsumPHon: A SHSJrem i1s a divected graph.

+ states are vertices  (set Ao)

- updates are edges (set A,)

- for each state, an identity update (4:AsA,)
N

- for each se.cl'ue.vﬂ"\o.\ ponv of Updq+esa

a composite vpdate (CIAi"Al'HA1)

a.\
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w
/ \\; — o de
o . o (o}
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A mapping between systems

(As. As) —> (B., By)

s a graph homomorphism which

preserves identities & composites.

function A1
n |

updates
B,

function

Ao

Jo
states

B.

Ave these goocl assump'ltions

for your application of bx ¢




DELTA LENSES
- A delta lens between directed graphs is a compotible GET and PUT.
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mapping of
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function on |iF+in3
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(consishncg relo.{ion) (2 lens laws)
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COMPOSITION & COMPATIBILITY

Delta lenses Com pose Se%uen{ial\g-

(%, s, ) (30,94,")
(A°»A1)L BO:Bi) s ( °)C )
S~ e

DeHa |e,nse,s com pose n powau.el. .

(A, A, (S (A, Aj)e
! & | ™ l
(8.,B.) (d.,D.) (8,B.) @ (D.,D.)

(Co, C,)

s modularity o desivable

‘Feq’rure ‘Fov Youy V\o’(ion o‘F bx".

Mapping of systems

Ao,A ) % (CQJC‘I-)
e = 1 o dels
(8., R,) » (D,,D,)

7

Mapping of Sgs{'ems
We can tile compatibility squaves

hovizon'l'.a.lllj 8( Ver'l'icau.g + S":ack {hem.

DO HOU WO..VL"Z +O COWLPQV'Q, b)(

between different systems?




CONSTRUCTING FREE & COFREE DELTA LENSES

Del’tq |enses are algebras 'Fova Monad.

'Fre.e\s qo\d UPGIQ“‘&S +o Source

(Ao) Ai) 6/ Source
J'('Fo;'rt) A l T (£, %)

(Bon Bi) <B°) Bt)

GET free delta lens

(mappin3 of sﬁshms)

Do you want to build bx from a GET?

s your bx specificied algebraically?

DeHa lenses ave Coa.l.gebms 'Fov a comonad.

dele.‘\‘elduplica‘l'e updod'es Ih Seurce

(A,, A.)
l(¥°,w)

(Bo, Bi)
PUOT

(co nsis+enc5 relation

& Iifting operation)

3

AAN)

Souvrce

l D(-Fo,-ﬂ)

(8., B.)

cofree delta lens

Do you want to build bx from a PUT?

s your bx Spec'uficied coa\gebm;cana?




FACTORISATION

Take a collection of snjs’ce.ms with an

initial state and glue these with updates.

lo _ - e e— L,
Ma pping of Systewms Xo, X )
"coreflection” f T ( P
io _ - La & \\ i-z
/\ -
(As,Aq) (Bo,Ba) (Co,Cy)

Ealel quppfng ot SgS'teVMS 'Fac+ors

into a coreflection & o delta lens.

J

(A, A 1) e >
o)
(8., By)

De Ha lenses also factorise further.

In what sitvations would you like

te factorise through a bx?




LIFTING & UNIVERSAL PROPERTIES

EXaMp|QS O'F |iprin3 prob|ems

A—C

Sur:,ec’rlve :L "c""cfo:' -2 I in'Je. ctive
function - 3 function
B > D

chose o
state a €A,
{. 3 ? (AOJ A;I,)
Pr |
inclusion of "P(q'“)/ Phg deltq
imtial state PE-Y lens

{3 —(8.,8.)

choose an

Upda"‘e fa u—)b &Bi

Universal property of delta lenses

Mapping of Sgs-}ems

(AQ.A:I.) h ? (Co,C1.)

coreflection "'“PP;"S, -~ < deltq
= _-- 3 lens
(B°: Bi) 7 Y (DO»DL)

Mappin 9 of Sgskms

Most 3ene.vq\ i$+ing pvrob\em
delta lenses solve.

s +he PUT of your bx a kind of
Iir“na? What problems does it solve?




INDEXING AND C

VIEW S{o.{:es index the SOURCE states.

SGULRCE

F@&Y)

F (o)

VIEW

A delta lens specifies multivalved functions
between these indexed sets.

HANGE-OF-BASE

(A° ,A:I.) y |Ssouvce
deltq lens :I: i Extension
(8.,8,) —— (0., D.)
Mapping of systems
Souvce ) (Co,C1)
Restviction :I: _Iv. deltq lens
(8.,84) —— (D...D.)

Mapping o'F 536+ems

Does VIEW of your bx index the SOURCE?




SUMMARY, QUESTIONS, & FUTURE WORK

. P’\av\g tools from cq+egov5 - How widelxj applicable are these
qu,ovg +o conatruct and tools +o other kinds of bx ?
S"'UAB delta lenses with

* How coawn we imp\e.man'\' these
Cjuavan*eec\ PVOPQY'HQS

tools in specific delta lenses?

: /V\amj move tools | did not cover:
« Can co&egova H/\eor-j help Us

> double Cor}ecjovle.s
diScOver othevr useFu\ appromc\'\e.s

$o study bx’? And quide us

> lenses between posets, metric

Spoaces ,etc.

in +he ques+ions we ask ?
3 |eqs-\-cl/\om3e. b X



