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Abstract

This paper introduces the concept of a “Co-routine Asynchronous bridge”, used in the software within Particle
Accelerator Control Systems, especially helpful for GUI implementation. Coroutines are a relatively old technique that
has become increasingly popular, as it increases programmer productivity by simplifying program flow. It has been
adopted in many languages (C#, Python, Perl, soon standard C++). However, coroutines are not mainstream yet, for
several reasons, including the lack of coroutine-compatible software libraries. For coroutines to become mainstream, we
need to combine existing library interfaces (including blocking calls, call-backs and event loops) and coroutine-based
asynchronous code that invokes those libraries. This paper presents a strategy which allows wrapping any of the three
interface types above into coroutine-compatible objects. A sample C++ implementation is developed as a case study and
used to wrap existing software libraries with a coroutine-compatible shell.
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Figure 2: Using fibers to encapsulate asynchronous
processing.
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Figure 3: Asynchronous Bridge Operation.
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Figure 4: Synchronous access to Qt GUI.

T RTCOXARTPME SN2 B Scheduler HE1EL
K@ Scheduler FFAEIIMTRIEIEFICAL YR TiTH72
FhEeblev, LinL, Tt APL ALBEAE T HF
Device Da—RIRIDAL YR TIATSND Al REVERH
%o WU, QA7 TVEDFAITIE, QtA R ML—T L
D IHEMED VB, THALEERE T # Scheduler DAL
NIZEIERDITIE, TR A A2 22 (Figure 5 22
),

e HIZ. Scheduler b &2X A% Qt DA IL—T A
Ly RCHELT

o Tt API AT
7" Qt signal %1 F )

o Qt DARVIL—TAL YR TZD signal 25115

o T F NN RT—n5 Scheduler A,

. Qt ~signal Z#5i% (RF—7 4

Qt Event Loop
Thread

Encapsulated API
Access Thread

Encapsulated API
nnnnn processing
API Returns C:

Qt Signal

[) Task=Device call (all paused)

Device=API call

[ All Resume d (Scheduler+Task)

:)Dewce returns from call

v v

Scheduler: :
PumpEvents ()

Scheduler: :
SignalCompletion ()

Figure 5: Cooperation with Qt event loop when the
scheduler and all tasks are paused.
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