
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-3605-9 

8th International Conference on 
Algorithmic Differentiation 
(AD 2024) 

Chicago, Illinois, USA 
16-19 September 2024 

 

 
 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2024) by SIAM: Society for Industrial and Applied Mathematics 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2026) 

  

For permission requests, please contact SIAM: Society for Industrial and Applied Mathematics 

at the address below. 

  

SIAM 

3600 Market Street, 6th Floor 

Philadelphia, PA 19104-2688 USA 

 

 

Phone:  (215) 382-9800 

 

siambooks@siam.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS

Automatic Differentiation: Inverse Accumulation Mode..................................................................... 1
Barak A. Pearlmutter and Jeffrey Mark Siskind

Matrix-Free Jacobian Chaining............................................................................................................ 13
Uwe Naumann

QR and LQ Decomposition Matrix Backpropagation Algorithms for Square,  
Wide, and Deep—Real or Complex—Matrices and Their Software Implementation....................... 28
Denisa A. O. Roberts and Lucas R. Roberts 

Computing AD-compatible Subgradients of Convex Relaxations of Implicit Functions..................... 48
Yingkai Song and Kamil A. Khan

Two-Phase Calculation of Second Derivatives for Fixed-Point Iterations........................................... 62
Oliver Sander and Andrea Walther

Vertex Elimination for Algorithmic Piecewise Differentiation............................................................ 73
Torsten Bosse and H. Martin Bücker

An AD-enabled Frank-Wolfe Method for Non-smooth Optimization................................................ 90
Sri Harshitha Tadinada, Tim Siebert, Jürgen Fuhrmann, Sebastian Pokutta  
and Andrea Walther

New Complementarity Formulations for Root-finding and Optimization  
of Piecewise-affine Functions in Abs-normal Form.......................................................................... 107
Yulan Zhang and Kamil A. Khan

Checkpoint Strategies in Reverse Mode for ADiJaC: Automatic Differentiation  
of Java Classfiles................................................................................................................................ 122
Alexandra Dumitrescu and Emil-Ioan Sluşanschi

Profiling Checkpointing Schedules in Adjoint Source-Transformation AD....................................... 137
Laurent Hascoët, Jean-Luc Bouchot, Shreyas Sunil Gaikwad,  
Sri Hari Krishna Narayanan and Jan Hückelheim

Copy Optimization for Algorithmic Differentiation Reuse Index Management Strategies.............. 150
Max Sagebaum, Johannes Blühdorn and Nicolas R. Gauger

D
ow

nl
oa

de
d 

02
/2

3/
26

 to
 7

5.
99

.2
15

.2
06

 . 
R

ed
is

tr
ib

ut
io

n 
su

bj
ec

t t
o 

SI
A

M
 li

ce
ns

e 
or

 c
op

yr
ig

ht
; s

ee
 h

ttp
s:

//e
pu

bs
.s

ia
m

.o
rg

/te
rm

s-
pr

iv
ac

y



Direct Differentiation of Non-blocking MPI Library Calls................................................................. 166
Ralf Giering

Local Adjoints for Simultaneous Preaccumulations with Shared Inputs.......................................... 178
Johannes Blühdorn and Nicolas R. Gauger

A Simple Data Structure for the Reverse Mode with C++ Expression Templates............................ 192
Koichi Kubota and Taiki Ichikawa

Algorithmic Differentiation for Domain-Specific Languages in C++  
with Expression Templates................................................................................................................ 208
Max Sagebaum and Nicolas R. Gauger

AD-HOC: A C++ Expression Template Package for High-order Derivatives Backpropagation.......... 222
Juan Lucas Rey

Differentiable Preconditioned Krylov Solvers for Square Unsymmetric Linear Systems................. 234
Alexis Montoison, Michel Schanen, Jan Hückelheim and Paul Hovland

An Efficient Local Optimizer-Tracking Solver for Differential-Algebraic Equations  
with Optimization Criteria................................................................................................................. 246
Alexander Fleming, Jens Deussen and Uwe Naumann

Challenges with Implementing Differentiable Quantum Dynamics................................................. 257
Sri Hari Krishna Narayanan, Michael A. Perlin, Robert Lewis-Swan, Jeffrey Larson,  
Matt Menickelly, Jan Hückelheim and Paul Hovland

D
ow

nl
oa

de
d 

02
/2

3/
26

 to
 7

5.
99

.2
15

.2
06

 . 
R

ed
is

tr
ib

ut
io

n 
su

bj
ec

t t
o 

SI
A

M
 li

ce
ns

e 
or

 c
op

yr
ig

ht
; s

ee
 h

ttp
s:

//e
pu

bs
.s

ia
m

.o
rg

/te
rm

s-
pr

iv
ac

y




