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Chapter 4 Taligent environment programming conventions 
Shared libraries

in an unbounded fashion, as the default stack always has some preset size. 
Algorithms that use recursion in a bounded fashion, such as Quicksort, are 
acceptable. The deeper you recurse, the less stack space you should use on each 
recursion.
Use the heap for larger objects, not the stack, regardless of performance. There are a 
number of custom storage allocation techniques you can use (such as pooling 
objects for reuse) to cut down on the overhead for large heap objects.
For information about memory issues with local arrays, see “Avoid using arrays as 
local variables or object fields” on page 53.

Shared libraries

Shared libraries have many advantages, including easy software updates, code 
sharing, and the ability to dynamically load objects. However, they have one 
disadvantage: because the library is shared among many applications, 
unreferenced code and data can’t be stripped. This is a minor problem for code, 
because it is immutable and is shared among all clients. Additionally, unused 
code doesn’t get paged in, and the segmentation capabilities of the Taligent 
Linker segregate code into contiguous chunks that are used together to reduce 
fragmentation. Static data, however, is a problem.

Avoid Static objects Avoid modifying static data because the page it is on will no longer be shared. 
This is not an absolute rule; it’s all right to have modifiable static data or static 
objects with constructors in a library, as discussed next.
The best way to avoid modifying static data is to not have it in a shared library. 
This includes static objects with constructors, because the constructors run after 
library initialization and modify the storage for the object, resulting in a separate 
copy for each task (plus anything else on the same page). Static objects or 
struct’s initialized by C-style initializers can be shared between all tasks.
If you need static data that is modifiable or is an object, allocate it on demand. 
For example, rather than having a static array, have a static pointer, and allocate 
the array the first time it is needed. The same is true for objects with constructors; 
allocate them as needed. One useful trick is to place static objects inside 
functions rather than at file scope; then they are initialized the first time the 
function is called. This works for heap storage as well:

void TFoo::Bar() 
{

static TBaz *gWhatever = new TBazO;

)
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Chapter 5 TALIGENT environment programming tips and techniques

Concurrency and shared library issues
99

Concurrency and shared library issues

There’s an old proverb: “Be careful what you ask for—you might get it.” This 
definitely applies to preemptive multitasking. It solves many problems, but like 
any panacea, it introduces new ones. The big problem for preemptive scheduling 
is concurrency and synchronization. If multiple threads are changing or reading 
data structures at the same time, the chance that the data structures will be 
consistent is about nil.
One approach is to require that every object in the system be safe for use by 
multiple concurrent threads. This works, but has a big performance impact and 
very little benefit. For example, consider an object A, which is built out of other 
objects B, C, D, and E, which are all safe for use by multiple threads. This does not 
mean that A is therefore safe for use by multiple threads. Although B, C, D, and E 
all separately preserve their individual invariants, that doesn’t mean that A’s 
invariants are preserved. In fact, in making A multithread safe, it is often the case 
that the components’ being multithread safe is of little or no use, as it is A in its 
entirety which must be synchronized.
Therefore, synchronize high-level constructs only; avoid synchronization at a low 
level because it has storage and time penalties. There are some exceptions;
Taligent’s MReferenceCounted is multithread safe because it enables 
programming that is also multithread safe without any additional overhead (see 
“Surrogate objects” on page 91). However, the Collection classes are not 
multithread safe because you usually use them to construct other objects, rather 
than access them directly from multiple threads.

Synchronization 
techniques

The classic synchronization technique is to use some form of lock. There are two 
kinds of synchronization locks in the Taligent Application Environment:

■ Monitors for synchronizing most data structures with multiple writers. Use 
monitors except when the semaphore model fits better.

■ Semaphores for when there are many readers and one writer. There is less 
contention, because semaphores directly support multiple readers.

Another technique is to use surrogates (see “Surrogate objects” on page 91). If 
you can split an object into immutable shared data and per-thread mutable data, 
you can avoid some of the need for synchronization. For example, TGArea’s are 
not shared between threads, but the master objects they point to are. Only the 
reference counts in the master objects need to be synchronized, because 
otherwise they do not change.

• note Synchronization should almost always be performed inside an object, 
not by clients. Counting on clients to make acquire and release calls is asking for 
trouble, as they are sure to forget one or the other at some point.
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