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Dedicated to fsther, who knows more about 
aACP*s than any other 370 programmer in the 
worcrid. . 

This document is written by an RSX-11M user for RSX-11m 
uSersSs The initial seed for this document was planted when I 
cesearched a project to implement DECNET DAP protocol at the FCS 
level and discovered, contrary to popular belief, there is 
nothing to prevent an user from writing an ACP. guite the 
contrary, i can now implement ACP’s as easily as device drivers. 

The one thing lacking is documentation. This is my attempt 
to fill the gap and save others the long nights Spent poring 
over listings and manuals. This is not to say ACP’s are 
trivial. It 1s important to remember that while the concept of 
an ACP is simple, the implemantation will be as difficult as the 
problem you are attempting to solve. 

The manual is directed towards three types of readers. 
rirst is the developer faced with the task of writing an ACP. 
The entire manual applies to such a reader. S8efore refering to. 
this material, the RSK-11M Guide to Writing an I/0 Driver and 
the chapters in the RSX-11M System Logic Manual on the L/0 
mechanism and data structures should be covered. 

| Next, the manual can be used by someone who merely wants a 
better understanding of the ACP mechanism. The first three 
chapters should be sufficient for an introduction. Finally, the. 
manual can be used for reference. In particular, the appendices 
contains useful reference naterial. 

A sample ACP and supporting enabling and disabling tasks 
have been developed to be used with the manual. The source code 
should also be studied, especially when reading chapter 3. The 
Sample code can also be used as a basis for a user-written ACP. 

This document reflects ACP’s as of version RSX-11M Y¥3.2- 
It does not apply to TAS or VAX/VMS. The thrust of the document 
1s now to fit an ACP into RSX-11M, not how to write any specific 
ACP, . 

daturaliy, neitaer the author, Monsanto, nor DBECUS clain 
any responsibility of the accuracy for the material in this 
document. If mistakes are found or misinterpretations occur , 
please notify the author so that the material can be corrected. 
ACP”S are moving targets and, at best, this document can only 
move slightly behind them.



The reader should be aware that some materiai has only 
cacentiy been added and Aas not seen proofread by anyone but the 

autnor. This includes ail of chapters 4, 35, and 5. The manual 
snouild De considered with a yrain of salt, especially, the new 
cnapters. 

The manual would nave been impossible without the aid of 
many oeople. The management of tke Monsanto Agricultural 
Research department, especially John Schaefer and Larry Jasper, 
must be thanked for oproviding an environment that allows 
programmers to be imaginative. From the RSX SIG, Rick Aurbach, 
Fred Veck, John wood, and Jin McGlinchey have all contributed 
ideas and timee Jim and Rick has been especially valuable in 
aditting the material and providing insight into how the 
material should be presented. Finaliy, the manual would never 
have been compieted without the constant aid of by wife, Esther. 

Ralph Stamerjohn 
Monsanto, dzone TIA 
800 Ne. Lindbergh
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CHAPTER 1 

ACP PHILOSOPHY 

Ancillary Control Processors (ACP°’s) are an integral 
component of the RSK-11M operating system. Yet they remain one 
of the least understood portions of the system. This chapter 
will develop a definition for "ACP" and explore the 

functionality ACP’s provide in an RSX-11M system. 

1.1 DEFINITION OF "ACP™ 

Ancillary control processors are a part of the RSX-11M I/6 
mechanism. They implement device protocols for a variety of I/C 
devices. Because the operation of ACP’s is hidden from the 
programmer, they have been considered untouchable in the past. 
Conceptually, however, an ACP is nothing more than a task which 
is tied to a device driver via the I/0 mechanism As this 
manual will show, the interface between an ACP and a driver is 
very simpie and allows ACP’s to be a powerful. tool for systen 
developers. | 

avery operating system’s I/0 mechanism can be broken into 
various functional components. At the lowest level are the 
Gevice service routines. These routines perform the actual 
device I/0. The next level are the device protocol routines. 
The protocols aliow various devices to be classed together as a 
Single logical type and extend the device functionality beyond 
the actual device capabilities. File systems and communications 
protocols fali into this class. At the next lavel is the 
mechanism for program I[/0 requests. The same mechanism can be 
used for each device or different devices may use different 
methods. fhe final level of functionality are the logical I/9 
Setvices. Record I/93 falls into this category. Logicai [/8 
Services allow data to be represented in logical, rather than 
the actual machine format. In many systems, this level is also 
used to implement device independence. 

Shiie different operating systems use. different 
implementations for their I[/03 mechanism, similarities do exist.
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Device seryice routines are usuaily included in the monitor 
oe@cause of theif readuirements for responsiveness. and ciosea 

coupling with the nardware devices. On the otner nand, while a 

eroperty ot the ooerating system, device orotocoi code is. 

uSually excluded from the xernel monitor bscause of its 
complexity and size. Some nechanism is used to allow the device 
Protocol code to communicate with the device service routine. 

RSA-11i4H uses ACP”s to impiement device protocols. The 
concept of an ACP was first used for RSX-11D. Each device was 
serviced by a task which also contained the interrupt service 
code. These tasks were called device handlers and allowed the 
programmer to use the power of both task and executive state. 
For vety complicated protocols such as the file system, other 
tasks were used to perform the various file 1/0 functions. 

| This approach suffered from several flaws. For simple 
devices such as line printers, using a task for device service 
was overkill. For complex devices, the structural limitations 
complicated the implementation. when RSX-11M was introduced, 
device sSeryice and device protocol were separated into distinct 
coaponents. Simple device drivers were included in the kernel 
executive. Special tasks (ACP°’s) were coupled to the executive 
to perform the device protocols. The coupling mechanism has 
changed with various releases, but the separation of the two 
components has remained. — 

In summary, an ACP is a task which is tied to the I/0 
mechanisa and is used to provide a protocoi for a class of 
devices. ACP"s enjoy both the features of a task and the power 
of the executive. AS will be shown later, the coupling of ACP’s 
to the executive and device drivers is very simple, making 
user-written ACP’s a workable solution to a wide variety of 
application problems. | 

1.2 ACP CHARACTERISTICS 

Several ACP’s have been written by Digital. The common 
Digital ACP”s are the the disk file system (FI1IACP), ANSI 
magtapes (AHTAACP), and the NSP portion of DECNET (CNETACP). 
These AC? ’s have the following attributes and characteristics. 

1. Each ACP is as orivileged task and has ail the 

attributes of 2a task (stack, priority, task name, 

cneckpointing, @tc.). 

Bach ACP can Be considered a portion the executive. 
ACP’s are mapped into the executive and run in kernel 

State whenever necessary.



ACP PHILOSOP AY 

Ae 

5 

PAGE 1-3 

Bach ACeP implements a protocol for a class of devices: 

le FIiACP implaments the Files-11 protocol for ail 
disks (RK905, RPO6, etc.) and DECtapes. ~° 

2. MTAACP implements the ANSI magtape protocol for all 

supported tape drives (TU10, TE1L6, etc.). 

3e NETACP implements the NSP portion of the DECNET 
Protocol for a wide variety of communication 
interfaces (DL11, OMC11, etc.). 

The protocols extend the functionality of the devices 
in several ways: 

is The burden of direct device manipulation is removed 
| from the programmer and is handled by the ACP in 

conjunction with the dewice drivers. 

Ze The burden of protocol ievel data manipulation is 
handled by the <ACP’s. The ACP’s strip any data 
related to protocol and return only the information 
related to the application. 

3e The ACP’s allow the devices to function as logical, 
rather than physical, entities. in the case of 
Files-11, a program deais with files instead of 
Physical disk blocks. FLIACP handles a1l block 
mapping and allocation. Programs view files as a 
set of contiguous blocks, regardless of the actual 
allocation. 

4-2 The ACP*’s allow different devices to be treated the 
—-« Same trom the program’s viewpoint. DECNET’s 

support of logical links over asynchronous, 
synchronous, and parallel interfaces is the most 
Vivid example of this. 

5. The devices can be shared for simultaneous access. 
Each accessing process is protected from others by 
tne ACP*’s. The ACP’s also synchronize access to 
the physical devices when necessary. 3 

62 The devices are protected against unauthorized and 

destructive accass. anen an aACP is used with a 
device, the AC? “owns” the device. 

Bach ACP can de nounted/dismounted for a given device. 
anen mounted, the device is available only for use in 
the context of the device protocol provided by the ACP.
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Qne iack of simiiarity must also be sa«aentioned. Tae 
internal implementation of the Oigital ACP"’s haye nothing in. 

common. The only similarities are in the interface to the 
operating system. dow an ACP accomplishes its purpose is left 
to the individuai ACP. | 

1.3 I/0 ALTERARCHY 

AS was Stated befora, all I/0 mechanisms can be broken into 
four functional components: logical I/0 services, program I/0 
requests, device handling, and device protocol services. This 

section will discuss how each of these functional components are 
implemented by RSX-114. In particular, the relationship of each 
component to an ACP wiil be discussed. 

The I/0 mechanism for RSX-114 can be mapped directiy into. 
the four areas. The FCS/RMS Libraries provide the logical I/D 
services. The @10 directive and the associated executive 
orocessing form the I/06 request mechanism. Device drivers ara. 
used for device service. And finally, aACP’s are used to 
implement device protocolse. 

1.3.1 FCS/RNS 

Logical I/9 services for RSX-11M are provided by the 
file/record service libraries: Record Management Services (RMS) 
and File Control Services (FCS). The two most important 
services provided by these packages area device independence and 
ijogicai records. The packages aiso providce a convenient 
programming interface for issuing I/0 requests. 

Bota FCS and RMS are implemented as macro and subroutine 
libraries. RMS is the newer oackage. [t extends the concept cof 
logical records, particuiarly in the area of record organization 
{relative and keyed). FCS is the traditional package and is 
more Widely used in RSX-11M systems. However, the libraries are 
eguivalent in their relationship to the other components of the 
T/G mechanism. 

{845 translate tne logical I/0 requests 
c {i/0 reaguests. This is done by examining 

the characteristics of the assigned device and issuing the 

approoriate 310 directives. The packages are also aware of thea 
existence of tne files-11 and magtape <AC?P’s and issue [/08 
requests specific to these ACP’s. It is important to remember 
that FCS/RMS deo not implement the file system, they are only 

aware of how to interface to it to accomplish the services 

anen cailed, FC 

into davice specif 

1
b
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requested by the programmer. A new ACP can be interfaced to 
SOS/R AS I teaching. the oackages the proper usage of the ACP.. 

1.3.2 9319 Directive 

All user I/G is requested by using the @IO0 directive. The 
directive can be issued directly by a program or indirectly from 
the various run-time systems. 

The QI0 directive together with the executive processing 
form the program [/0 request component of RSX-11M. The RSX-11M 
executive is responsible for translating the @I10 requests into 
their internal cepresentation (1/0 packets), checking for 
Parameter validity, and dispatching the I/G packet to the 
correct processing routine. | : | 

The device data bases are used by the executive to 
determine how a packet is to be processed. The executive may 
pass the function directly to a device driver or queue the 
packet to the driver I/0 queue. If an ACP is mounted for the 
device, the packet is specially processed and sent to the aAcP 
instead of the device driver. It is extremely important to 
understand this mechanism when writing an ACP. 

1.323 Davice Drivers 

Device drivers are the lowest ievel in the RSX-11M 1/90 
hierarchy. oODrivers provide the device service functionality and 
are small, responsive mocules. RSX-11M device drivers do little 
nore than physical data transfers and device manipulations. The 
driver 1/0 parameters are specified in a basic, often device 
dependent form. - | | 

An ACP can interface to a device driver in a variety of 
WayYS- The most common approach is to use the normal QI0 
directive. An ACP will typically take the I/0 request queued to 
it and issue device specific I/0 requests to satisfy the 
Ceaquest. fhe driver code itself is not aware that an ACP is 
calling it. 

Device drivers serve another purpose in implamenting ACP“s. 
The driver mecnanism is convenient for extanding executive 
erecessing. As will pe seen tater, pseudo drivers can be 
implemented to provide the processing necessary for AcP I/0 
reguests tnat is normally done by the executive. The use of 
such drivers permits user-written AC?P”"s to be implemented 
without modifying the kernel executive.
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Finaliy, AC?’s are the component anhich implement deavice 
coy peotocols. These tasks take I/C functions from the executive 

and perform the desired operation according to the rules of the 

protocol. — 

123-5 Summary 

At this stage, a simplistic view of the RSkK-11MN 1/0 
mechanism has been developed. The simplest case is a Qia 
request from a task to a non-ACP device. The flow is through 
the executive’s QIG processor to the device driver to the 
device. By adding FCS/RHS, the task makes a subroutine call to 
the run-time library which then issues the actual QI0. The 
final case (Figure 1-1) adds an ACP to the device. Here, the 
I/G request is routed to the ACP by the executive. The ACP may 
issue its own 1/0 requests to the device driver or satisfy the 
request using its internal data bases. In some special casas, 
the executive may route the packet directly to the driver. 

1.4 ACP ABILITIES 

it is not often ciear way ACP”s are such a necessary part 
of the RSX-11M 1/0 mechanism. This section wiil discuss the 
abilities which are unique to ACP”s and make them such a 
powerful application tool. | 

The key abilitias come from the fact an ACP is a task. 
ACP’s are allowed to do things which are impossible from device 
drivers. They can issue all the RSX-11M directives. For 
example, thea ability of an ACP to issue §10°s allows it to 
service a complicated 1/0 raquest by using the Simpler services 
provided by a device or another ACP. |
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Figure 1-1 

RSA-11M I/0 MECHANISM
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At the same time, ACP”s are privileged tasks. The full 
abilities. of the sxecutive are availabiae. for example, ACP"s 
can allocate and return system pool aerely ody switching to 
system state and calling tne executive routines. in addition, 

as optivileged tasks, ACP”s are mapped into tne system oc0l and 
can examine and manipulate ail 2S4-11M executive data 
structures. | | 

Also, Decause ACP’s are tasks, they can be used with ail 
tne programming tools provided by 2S5X-11M. For example, they 
may use disk and memory-resident overlays, be checkpointed, and 
link to oODpT. The last ability is avery key feature as it 
allows ACP”’s to be dabugged much less destructively tha device 
driver code. | 

The executive interface to ACP’s aiso has abilities not 
notmaliy avaiiable to device drivers. A feature of the 
interface allows ACP”’s to establish a mapping between several 
Separate i/U fequests. The process of opening a file, teading 
and writing disk blocks, and closing the file is an example of 
this mechanisn. Sinilariy, ODSCNET supports establishing a 
logical link, transmitting and receiving data, and terminating 
the link. 

This feature allows an "I/0 process" to be established for 
a tLogical unit in a task. Each process uses an ACP unique data 
structure called a window to establish the linkage between the 
lun and the operations being performed by the ACP. The windows 
address is stored in the second word of the logical unit table. 
This address is passed to the ACP in tne I/0 packet and allows 
tne ACP to reference the window when serving a request. The 
mechanism also includes support for notifying the ACP when the 
task terminates and I/0 processes are still outstanding, even if 
the task has no outstanding 1/0. 

1.5 ACP IMPLEMENTATION 

This manual will cover three types of ACP implementations: 
Standard, user, and foreign. ahile each form fulfills the 
definition of "ACP", standard ACP”’s follow the rules used by 
Digital in writing FLIACP and MTAACP. Such ACF’s are "known" to 
the executive and special code is included for their support. 

On the other Rand, user ACP”’s are not "known to the 

System, only to the device driver which uses their servicas. 

The Gajor agvantage of the approach is that no changes to 
existing executive code are necessary for the user ACP, yet, all 
the advantages of having an ACP remain. 

Foreign ACP’s are between standard and user ACP’s. The ACP
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is xhown to the executive, yet no special services are provided 
for support of the ACP. 

Tnrosughout this paper, references will be made te the 
requirements for writing standard, user, and foreign ACP’s. In 
order to Simplify the terminology, “ACP™ will be used shen 
discussing material relevant to all styles. "DCP" (Digital 
Control Processor) will be used when refering strictly to 
Standard acP’s. "OCP" (User Control Processor) will be used for 
references concerned with the user form and "FCP" (Foreign 
Controi Processor) will refer to ACP’s which use the foreign 
feature of RSX-11M. 

The choice of writing a DCP, UCP, or FCP depends on the 
purpose of the ACP. fhe major difference between the various 
forms of ACP”’s is how and where the I/0 requests designated for 
the ACP are processed. No matter which form is implemented, a 
certain amount of pre-processing is required before an I/dg 
Fequest is received by an ACP. The next three sections examine 
how each form of ACP interfaces to the executive. | 

1.5.1 DCP Approach 

Figure 1-2 diagrams the flow of an 1/0 request from an user 
task to a DCP. When a QI0 is issued from a task, the directive 

dispatcher cane the entry S$DRGIG. The common 21D processing is 
performed firs The current task state is checked to see if 
the @I10 can be iusued at this time. If it can, the common QI 
fieids are checked for legality. Finally, an I/0 packet is 
allocated from the systam pool and initialized with information 
taken from the Q10 directive parameter biock.: 

Qnce the common processing is completed, the QID processor 
dispatches to the function unique code. The current device 
Status stored in the Unit Control Block (UCB) and the function 
bit masks in the Device Control Block (DCB) determine the type 
of function processing selected. In the case of an I/0 packet 
designated for a DCP, the device driver must be loaded, the 
device marked as mountable, mounted, and not foreign, and the 
function marked as legal and ACP in the DCS mask fields. when 
these conditions are met, the ACP svecial packet processing is 
invoxed.. Facn I/02 function supported by Digital ACP’s is 
processed using special polish-driven routines.
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a os 

Gne function of the special processing is to decide whether 
the I/0 packet neeas Sequencing with the device driver state oc 
wnether 1t can be queued directly to the ACP. Tf the packet 
aqoes not need sequencing, oORGIO queues the (1/0 packet to the 
Tecaive gueue of the ACP and schedules the ACE for axecution.e 
Utherwise, the packet is piaced in the I/0 queue of the driver 
and the driver initiator is called. The packet will be queued 
to the ACP when it is dequeued by S$GTPKT. This occurs 
transparently to the driver. 

I/G packets are queued to an ACP via the ACP task’s receive 
queue. This is the Same queue used by normal tasks to receive 
messages from other programs. The entries S$EXRQP/SEXRQF in the 
executive queue the I/0 packet and also cause the ACP to be 
scheduled for execution. 

In short, a DCP is known to the executive. special code in 
the executive’s DRQIO module handles functions designated for a 
DCP. The features of this approach are as follows: 

1. I/0 functions processed by the DCP are marked as legal 
and ACP functions in the ODCB function masks. DCP 

function codes are required to be from 7-31(10). | 

22 The device is marked as mountable, mounted, and 

not-foreign in the UC3. 

3. The I/O packet is specially processed by DRQIQ. # The 
7 type of processing performed depends on the I[/9 

function code and is done by the polish-driven routines 
in DR&I0. 

4.2 The I/0 packet is queued to the DCP by the executive, 
however, for some functions the packet is queued 
directiy by DRQiO and for others it is handled by 
GTPAT. | 

The DCP approach is appropriate for a user-written ACP when 
the new ACP processes current Digital ACP functions. In this 
case, no modification of the code in the executive is necessary 
to support the user-written ACP. It is also important to 
understand the DCP approach when using the methods discussed in 
the next two sections. The FCP and UCP approaches are not 
Snort-cuts, they merely move the spacial processing performed in 
URETG to cutside the sxacutive.
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1,522 UCP Approach 

The JCP approacn provides ail the functionality found in 

Digital’s impiementation of ACP"s. The approach uses features 

of the RSX-11M I/0 mechanism to move the special code for AUP 
I/O processing to outside the executive. This permits a user to 
woite a totally new ACP without modifying the. executive. 

The kev to the UCP approach is the UC.QUE bit in the UCB. 
Ghen this bit is set, 1/3 packets are not queued to either the 
device driver orf any associated ACP. Instead, the driver 
initiator is calisd directly from the DRQIO module. The driver 
can then perform any necessary special packet processing in-line 
with the executive’s If/0 processing. #hen finished the driver 
is responsible for placing tne [/0 packet in the correct queue. 

The fact that no context switch can occur between the 
executive and the call to the device driver is criticai to the 
UCP implementation. Certain types of processing done on the 1/0 
packet, such as address checking and relocation, must occur in 
the context of the task which issued the I/0 request. Cnce a 
packet is placed in driver or ACP queue, a context switch may 
occur before it is retrieved. In the case of a packet queued to 
an ACP, a context switch is implied by the fact that the ACP 
must be scheduled. | 

Figure 1-3 illustrates the flow of an I/0 request from an 
user task to aUceP. First, the comuon Q10 processing occurs. 
The first difference between a DCP and UCP is evident when the 
dispatch is nade to the function unique code. The UCP approach 
marks all functions serviced by the UCP as legal and control 
functions. By marking the function as a control function, the 
executive mereiy copies the six ®@i0 parameters to the i/0 
packet. This avoids any special processing built into the 
executive for DCP-style aACP’s. 

Once the 1/0 packet is constructed, the driver initiator is 
called without any queueing, due to UC.aUE being set. The 
adriver can then process the I/0 parameters in the I/08 packet as 
needed. The driver then queues the packet and requests the UCP 
by calling the normal ACP scheduling routine. {ff the packet 
should not be routed to the UCP, the driver queues the packet to 
itself and calis SGTPKT to correctiy synchronize driver packet 
processind.
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Therefore, an GCP is known to the device driver. Tha 
axecutive is. Unawace that a JCP? is being interfaced to the 
driver. This fas the disadvantage of generally limiting a UCP 

to supporting oniy one device criverc. The features of the UCP 

approach are as follows; 

1. The I/G functions processed by the UCP are marked as 
lagal and control functions in the UCB function masks. 

22 The device is tyDically marked as mountable, mounted, 
and not-foreign in the UCB. The driver is also set for 
no queueing of the I/0 pacxet (JC.QUE=1). 

3. The I/O packet is processed as a control function by 
DRQIG.e Any special processing required by the UCP is 
pecformed in the device driver. 

4. The I/0 packet is queued to the UCP by the device 
driver when it finishes its special processing. 

1.5.3 FCP Approach 

The FCP approach is between the DCP and UCP techniques. 
The approach is based on the RSXA-11M ¥3.2 executive’s support of 
the foreign ACP bit in the UCB (US.FOGR). When this bit is set, 
the special processing applied to DCP functions is bypassed. 
The I[/Q parameters are merely copied to the I[/G packet. 

Figure i-4 shows the flow of an I/0 request to a FCP. 
Functions to be routed to the FCP are marked as legal and ACP 
functions in tine DCB function bit masks. The device state in 
the UCB must be mountable, mounted, and foreign ACP. When these 
conditions are met, the GID parameters are copied without any 
checks to the I/0 packet.’ This is the same as the processing 
applied to a DCP. At this point, the I/0 packet is routed to 
the CP by DRGID if the queue disable bit is not set (UC.QU0E)}. 
This is acceptabie only if no special processing needs to ba 
applied to tne packets. - 

If this condition cannot be met, the same approach used for 

UCP"*s must be applied. The packet must be passed without 
queueing to tne driver initiator which then apclies any special 
scocessing needed. Yhen complated, the driver can either queue 
the packet directly to the FCP or queue it to itself and tat 
2siDKkT dequeue the packet and send it to the FCP. | 

shile FCP’s are known to the executive, the same processing 
1s apolied no matter what the I/0 function. The following is a 
Summary of the FCP approacn:
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CP are marxed as 1. The I/O functions processed by tne 
leg unction naskse legal and AC? functions in tne 5CS . 

2. The device is marked as nountabia, mounted, and foreign 
in the JUC3. <Any necassary special packet processing is 
oerformed by the device driver and the queue disabie 
bit (UC.QUE) must De sat. 

3. Tha executive only copies the 910 parameters to the I/0 
packet. As stated above, any special processing is 
must be done by the device driver 

4. The I/0 packet can be queued to the FCP by DRQID, the 
device driver, or STPKT. 

fhe advantage of the FCP over the UCP approach is not in the I/0 

pacxet processing. The executive services are minimal and like 

all Digital software, subject to changee The advantage is the 

support provided by the MOU and OMO task for mounting and 
dismounting the foreign ACP. | 

1.6 ACP APPLICATIONS 

ACP’s can be written for a wide variety of applications. 

une type of application is a non-Files-11 file system, 
particularly, if the ACP is interfaced to FCS/RMS for 
device/file independence. Two examples are listed below: 

1. If a site supports mixed systems (RT-11 and RSX-11™M for 
example), an ACP could be implemented to support the 
foreign file structure. lf interfaced to FCS, the 
RSX-11M utilities could be used to access the foreign 
disk directly. 

?- if a site has a requirement to process foreign 
magtapes, an ACP could be written for this task. This 
is basically what occurred when MTAACP was introduced 
by Digital. | 

ACP’s could alse be used to iaplement communications 
protocols. Digital took this appreach with ODECNET. A 
uSer-written ACP could be used to communicate with other 
computers via some established crotocol (3YS¥AC, SDLC, etc.) oF 

@ Site-specific protocoi. Alternatively, an ACP couid be 

wCitten to taslace NSP within the DECNET architecture. This Ace 
could implement a specialized link level protocol. 

o Another class of applications is be to extend the 
functionality of a current Digital device. For example, one
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mathod of implementing transparent line printer spooling would 
Be via 2 tine oprinter A1c?P. This task wouid interccapt write 
Cequests to the iine printer and output them to. a disk file. 
anen the output is terminated, the file is queued to the 
printer. 

ACP” s can also be used to solve application problems. For 
example, an application system may use a complex file 
organization for storing and cetrieving data. Usually with such 
implementations, special Subroutine libraries have to be 
developed and linked to each task to access the information and 
coordinate updating the data. An ACP could be written that 
Would essentially implement a special Gatabase management system 
for the application. | 

Many other applications for <ACP’s could be listed. 
Appendix fF list various user-written ACP’s that have been > 
reported to the author. Other users who have written ACP“s are 
invited to submit a summary of their implementation to be 
included in future versions of this manual.





CHAPTER 2 

DATA STRUCTURES 

ACP’s, like most system tasks, deal with the RSK-11M system 
data structures. In the case of ACP’s, some of the data 
Structures are integral to the ACP concept... This chapter 
examines the RSX-11M data structures in the context of ACP 
usage. The emphasis is on the global relationship between the 
data Structure, the RSA-11M I/0 mechanism, and the ACP. 
Appendix B presents a detailed view of the data structures 
mentioned in this chapter. 

Tne data structures of interest to ACP’s can be divided 
into seven categories: QI10 data structures, device driver data 
structures, common ACP data structures, ACP specific data 
structures, FCS data structures, R4S data structures, and othec 
structures. This chapter deals with the first four areas. Tae 
FCS and RMS structures are discussed in Chapter 4. This chapter 
will aiso touch on the how some of the other data structures are 
used Dy ACP”s. 

2el @I0 DATA STRUCTURES 

The Q10 data structures are used to package the To 
requests and route the request to the correct device. The data 
Structures used to package I/0 requests are the 10 directive 
Dafameter block and the I/0 packet. The Qi0 directive parameter 
Dlock is formed in the issuing task. Tne T/0 packet is the 
executive representation of this structure. The data structure 
used to toute 1/0 packets. to the correct device is the logical 
unlit taple. This table is found in the task header and is used 
fo map a logical unit number to a specific device.
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2Zel»el R10 BDirective Parametec Block 

The Wil directive parameter bisck (DPB) is the form an I/2 
raquest takes in auser task. The biock 1s normally constructed 

Dy the ics and @10aS macros. Ali I/0Q requests, including 
ceguests to ACP’s, are issued from = task by using the QI105 and 
Qicws directives. 

#alle the format of a 810 DPB is constant, some special 
consideration must be given the DPS when writing a new ACP. The 
ACP design must consider the I/0 functions it will service and 
the format of the six QIU parameters. | 

The I/G function is a two byte field. The executive only 
considers the high byte in processing an I/0 request. This byte 
is the function code and has a legal range of 0-31(10). The low 
byte is the subfunction field. All values are legal for this 
byte. The subfunction codes are used by drivers and ACP’s to 
further delimit I/0 functions. The only requirement for the 
Subfunction code is that all subfunctions of a particular 
function code must be the same type of request (transfer, 
control, atce)-. | 

Some rules also apply to the function code byte. Some 
codes have been traditionally reserved for special If/0 
functions; in particular, codes 0-7 ali have traditional 
meanings and snould not be considered for new ACP I/O codes. 
Also, if the new ACP follows the DCP implementation, the 
executive S$6TPKT routine requires the ACP function codes to 
range from 7-31(10). 

Because the [/0 parameters for an ACP function are usuaily 
processed specialiy, tnere is almost complete freedom in what 
Parameters are used. The only RSX-11M requirement applies to 
transfer functions. For such I/0 vcequests, the executive 
expects the first parameter to be the address of a buffer and 
the Second parameter to be the size of the buffer in bytes. 

2e1-2 I/0 Packet 

The I/O packet is the internal revresentation of an I/0 
raguest. URGTO aliocates the I/0 vpacxet from system oool and 

initiaiizes ait with values taken from the 4195 directive 
parameter biock. The packet is then queued to the appropriate 

ariver or ACP for servicing. 

wnen writing a new ACP, the process of initializing the [/0 
packet parameter fields must be considered. For DBDCP’s, this is 

the main purpose of the special ACP code in ODFQIO. A typicai
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oN, 

cp L/O request may pass several addresses and special. 
fameters. ach sddress aust be checked and relocated before: 

Stored in the packet. In some cases, the parameters. passed to 
tne ale nave littie ohnysical resemblance to the original 2c 
parameters.e 7n@ spacial ACP orocessing haS repackaged the 
infotmation for the ACP. 

The rest of the I/G packet is typically of no interest to 
ACP”’s, with two axceptions: the function code and the address 
of the second lun word. The axacutive copias the function code 
from the Q10 directive parameter block into the I/0 packet. The 
function code can then used by the ACP to dispatch the packet to 
the appropriate function processor. 

| The second lun word address field is the one part of the 
1/G packet which is not typically used by device drivers. This 
location contains the address of the second word in the logical 
unit table entry for the lun of the I/0 request. (see next 
section). The importance of this word will be explained in the 
Section on window blocks. 

2.1.3 Logical Unit Table 

The purpose of the logical unit table (LUT) is to map 
logical unit numbers to devices. The LUT table is also used to 
map iuns to I/0 processes. The table is a portion of the task 
header and consist of a two word entry for each possible logical 
unit a task may use. The size of the table is fixed at 
taskbuild time by the UNITS option. 

TK3 filis the table with the ASCII device name and unit 
number. when a task is installed, the first word of each entry 
is replaced with the device UCB address and the second word is 
zeroed. ahen an 1/0 request is issued, the logical unit number 
maps the appropriate entry in the LUT. Any redirect pointers 
ate followed and the I/0 packat is dispatched to the resulting 
device. This may result in the packet being queued to an Ace 
serving the device. 

Tne second word of the LUT entry is used by ACP”’s to map 
1/G processes to logical unit numbers. The address of the 
window block is xept in this aord. A window block is the T/3 
process unique data structure ana is discussed in 2 lattar 
Section. Aan exampie of window blocks is the FLIACP window 
oSlocks used to map virtual blocks to logical blocks. Note, an 
aCP window biock is different from a PLAS or task Mapping 
WindowWe 

The second LUT word has two other uses important to ACP’s. 
Bit 9 of the word is the lun lock bit. Shen this bit is set,
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the executive prevents the user task from issuing any @f0*s for 
the iogicai unite PRGis can.o8 used by ACP"sS.to insure proper 
synchronization between a raguest It is currentiy servicing and 
the user task. : 

The other use of the sacond LUT werd is to notify ACP’s 
when a task exits with outstanding I/0 processes. <A task is not 
permitted to exit until all second LUT words in the logical unit 
table are zero. Waen a non-zero antry is found, the executive 
gueues a special I/0 request to the ACP. The ACP is responsibie 
for terminating the I/G@ process and zeroing the second LUT word. 

2e2 DEVICE DATA STRUCTURES 

The device data structures are used to describe the generic 
Gevice type, each separate device, and each nardware controller. 
The Device Control Block (DC3) names the device and contains the 
I/0 dispatch tables. Tnere is one DCB for each device type. 
The Unit Control Block (UCB) contains the information for each 
device unit. The. Status Control Block (SCB) is used to 
coordinate activity among device controllers. There is one SCB 
for each controller. The RSX-11M executive typically permits 
only one I/S request to be outstanding for each controller. tf 
the controller supports multiple units (UCB’s) but requires 
Serial access, one SCB will be used for all UCBs. If the 
controller permits muitiple access, one SCB will be allocated 
for each UCB. 

Most of the information in the device data structures is 
specific to the needs of device drivers. <ACP’s are usually oniy 
concerned with a few fields. The next three sections comment on 
how the DC8, UCB, and SCS ara involved with ACP implementation. 

2Ze2el Device Control block 

The Device Control Slock (DCS) names the device, points to 
the device unit structures and controls how I/0 functions for 
the device are procassad. This last feature is important to ACP 

implementation. The BB Function wasks dacide whether a 

particular [/0 function is legal or invwaiid. Tney further 

classity iegai functions into four types: control, noopy, ACP, 
and transfer. When impiementing a BCP oc FCP, functions which 
snouid obe rcouted to the Ate are marxed as i@gai and ACP in tne 
DCS function masks. This causes the Special packet oprocessing 
in ORGIO for ACP functions to be invoxsd. nen implementing a 
UCP, the functions are marked as legal and control.
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Zezed Unit Control Slock 

The Gnit Control slock (7C3) is the key deyice structure. 
There is one UCS for each Separate davice. The JC8°s are tha 
one device structure that are variable in length.. The only 
Cequirement for UC8°s is that all UCB’s belonging to a DCB be 
allocated contiguously and that all are the same size. 

anen a device supports an ACP, the UCB’s are extended at 
least two words beyond the normal length. These additional 
Words are used to hold the Task Control Block address of the ACP 
(UsACP) and the YVYolume Control élock address (U.¥CB). The 
address stored in §.ACP is the task TCB address the executive 
will use when queueing ACP I/G packets. 

The flag fields in the UCB are also of interest to ACP’s. 
The control flags byte (U.CTL) are used to decide how various 
I/G requests are to be handled. One bit in this field is the 
UC.QUE bit used by UCP and FCP implementations to pass the 1/0 
packet to the device driver for ACP processing. The unit status 
flags byte (U.STS) contains bits which define whether the unit 
is busy (US.BSY), mounted (US.MNT), foreign (US.FOR), or marked 
for dismount (US.MDH). The correct manipulation of all of these 

bits is necessary for the correct operation of an ACP. A device 
is marked busy whenever an I/D function is dequeued for the 
device driver. The busy bit is cleared whenever an I/3 function 
is completed by calling $IOQDOGN. <A function will not be dequeued 
for a device if it is marked busy. tecause ACP functions are 
not processed by the device driver, the driver is not marked 
busy when an ACP function is dequeued and passed to the ACP. 
This allows the driver to continue to service functions and 
requires ACP’s to not clear the busy bit when they finish an I/0 
request. The mounted bit signifies an ACP is mounted for the 
device and can process I/D requests. When an device is marked 
mounted, U.ACP and U.VCB are assumed to contain valid values. 
The US.MDM bit signifies a dismount raquest has been made for 
the unit. No new I/0 processes should be allowed to start and 
when all outstanding processes are completed, the ACP should 
mark itself not mounted by setting US.MO0U0. The ACP exits when 
ail devices are finally dismounted. Finally, the US.FOR bit is 
the indication to the executive that the foreign ACP logic 
should be invoked. 

Tne Status Control Block (SCB) is used to define and 
control access to the hardware controlier. ACP”’s are usually 
hot concerned with this data structure unless they are closely 
coupled to the device driver.
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223 AUP COMMON DATA STRUCTURES 

fwo data structures area common to ali Aat€P”s3. jyoiume 
Control Blocks and #indow 3locks. The Yoilume Control dgiccks are 
used to hold information about each separate device an Ace 
Services. The Window Blocks hold the 1[/0 process information. 
While all ACP’s typically use these structures, their format is 
ACP dependent. 

2e3e1 Volume Control Block 

One feature of ACP’s is their ability to Service several 
different devices. The data structure used to keep the 
information for each device is called a volume control block 
(V¥CB). A VCB is allocated from the system pool when an ACP is 
mounted for a device. The address of the Y¥CB is stored in 
ofiset U.¥CB of the device UCB. The VCB is returned to the pool 
when the ACP completes dismounting the devicee | 

The length and format of a VCB is ACP-dependent. Only the 
first word has a common meaning across ACP*’s. This word of the 
¥CB is the volume transaction count and is used as a counter of 
the number of outstanding 1/0 requests queued to the ACP for the 
device. It also counts the number of 1/G processes created by 
the ACP for the davice. The ACP cannot dismount the device 
until the transaction count reaches zero, indicating no activity 
for the davice. 

For DCP and FCP implementations, the executive increments 
the transaction count whenever it queues an I/0 packet to the 
ACP. It is the responsibility of the deyice driver to increment 
the transaction count when it gueues a packat to a UCP.j The acP 
is then responsible for decrementing the counter when it 
completes an I/O function and incrementing and decrementing the 
counter when it creates and destroys 1/0 processes. 

The remainder of the Y¥CS8 can be used for any purpose 
desired by the implementation. The typical information kept in 
a VCB is any data which is unique to the volume. For example, 
FLiACP keeps the index file mapcing information and volume 
defaults in disk YCR’s. 

Zecded B#indow Controi dlock 

| As mentioned before, one powerful feature of ACP’s is their 
ability to establish a mapping between I/0 requests. For
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example, ®1liACP maps read and write virtuai biock I/O to logical 
aisK blocks. Tne information necessary to do this mapping. is 

established when the file is opened. 

THis apility to -craate an "“T/G process" usas a data 
Structure called window blocks. These structures ara completely 
ACP dependent in length and format and contain whatever 
infotmation the AC? needs to keep for each Separate process. 
Typicaily, window Dlocxs keep access masxs, pointers to other 
ACP unique data structures, and retrieval information for raad 
and write reguests. 

Window blocks are allocated by the ACP when it creates an 
I/G process. While the window block is typically allocated from 
system pool, it can be allocated froa the ACP task space if only 
the ACP accesses the window. The window block address is stored 
in the second word of the logical unit table entry. This 
address is passed in the I/0 packet in offset I.LN2. Further 
I/6 requests from the same logical unit will always reference 
the same iogical unit table entry, allowing the ACP to retrieve 
the window block address. 

NOTE 

The address of the second LUT word cannot be kept 
internally by the ACP. The LUT table is located in 
the task neader, which is destroyed and reallocated if 
the task is checkpointed. An ACP cannot depend on any 
location in the task header being the same across I/0 
Tequests. 

224 ACP SPECIFIC DATA STRUCTURES 

ACP”’s also can create their own data structures. For 
example, FLI1LACP creates File Control Blocks (FCB) for each open 
file. The type and extent of data structures created by a 
user-written ACP is one of the keys in the ACP design. 

Nne guideline to AC® specific data structures is to 
ze tne usage of system pool. any information used only ay. 
PY snould oe ailocated first [rom am internal ACP pool and 
OW to system pool oniy if ailocation fails. One way to 

minia Z@ system pooi usage is to use the window block to op0int 

fo tne internal ACP data structures, allowing I/0 process 
Structures to be mapped on a process basis instead of keeping 
ali information in the window block. Similarly, volume control 
blocks can point to information in the ACP pool which is used 

Qinimi 

re AC 

i 

i
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oniy by tne aCe.. 

The structures mentioned so far are the key structures to 
ACP’s. Other structures an ACP may need to use include the Task 

Control Siocxs (TCS), task headers, and Partition Control Blocks 
(cs). Depending on the application, any and all RSX-11M data 
structures may be uSed by an ACP. 

One important structure to an ACP is its own TCB. An [/08 
request is queued to an ACP by placing it in the ACP receive 
queue. The ACP dequeues the I/0 packet by getting its fC8B 
address and removing an entry from the receive queue. The 
technique for this operation will be shown later.



CHAPTER 3 

ACP CHECKLIST 

AC? implementation is. a paradox. ACP"s are integrally 
coupled to the executive. It appears that a comprehensive 
knowledge of the RSX-L1LM design philosophy, data structures, and 
execulive code is needed to implement an ACP. However, after 
implementing an ACP, it is obvious that the coupling to the 
executive is loose, logical, and straightforward. It is simple 
to interface an ACP to RSK-11M;3 any difficulties come from the 
internal ACP design. 

This chapter walks through the design of an uCP=style ACP. 
In order to keep the emphasis on the executive/ACP interface, 
the example ACP serves no useful function. Rather, the ACP 
merely demonstrates tne functionality available to an ACP. The 
chapter emphasizes the empirical rules that apply to ACP design. 
Later material will develop the rationale for the logic 
presented here. 

NOTE 

Included with the distribution of this manual are the. 
Sources for the sample ACP, its associated driver, and 
the enable and disable task. It would be useful to 
obtain a listing or the sources and refer to them when 
studying this material. 

3ei @10 DESIGN 

fae first step in ACP design is to decide shat I/G services 
tne ACP will srovide. It is assume the aature of the services 
needed is known; these fall out of the reasons an ACP is the 
chosen solution. This section deals with selecting the I/0 
function codes to be used, the format of the I/ parameters for 
each function, and what relationships will the user I/0 requests
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nave to each cther. 

| Pha example ACP supports five user functions. fhe first 
function creates an [/5 precass. Another [unction terminates 
the process. Two otner functions perfora input and output toa 

the process. The last function is a control function to a 
created process. The sample ACP services the requests by 
outputting a message to the console terminai that the request 
was processed and returns success. The driver serviced by the 
ACP supports two 1/0 requests, read and write logical block. 

3eleal Function Code Selection 

The choice of I/9 function codes is fairly straightforward. 
if the ACP is emulating FLLACP for a new device, the Files-il 
QIG functions will be used. If the ACP will provide unique I[/0 
services, new GI0 codes should be chosen. 

The latter is the case with the sample ACP. it is 
advantageous not to redefine existing 1/0 codes because this 
could have undesirable effects if I/0 is directed to the wrong 
device. For the sample ACP, the I/0 function code 31(10) will 
be used for all user requests. The advantage of using this 
function code is that it is the least used by Digital device 
drivers and is not used by any Digital ACB. The function 
modifier fieid will be used to differentiate the separate 
requests. The following codes will be assigned: | | 

IX.CRE 037,000 Create process 
IX.CLG 037,001 Terminate process 
TX.PUT 037,002 Sutput to vorocess 

X.GET 037,003 Input from process 
IX.CTL 037,004 Process control 

ACP’s also typically service ACP control functions such as 
mount and dismount aACP, and abort process. The sample ACP will 
use the traditional I/0 function codes for these services: 

1O0.M09 095,000 Mount ACP 
I6.0M0 006,900 Dismount ACP 
TGaCLA 097,000 Abort I/0 process 

The [0.400 and IR.OMOQ symbolics are not defined aby DBDigital. 

4O Ww: , traditadon Aas used these symbolic names and vaiues as 

locai definitions. The I0.°0LN symbolic is defined and the value 
must pe associated with this function. 

Finally, the function codes for the driver must be chosen. 

For the sample driver, the traditional read and write function
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codes are used, I0.RL8 and 10.8L3. 

3eisect I/O Parameter Selection. 

The next step in designing the GIO’s is to decide on the 
format of the I/0 parameters to be used for each I/0 request. 
Because aCP functions are processed uniquely, you have almost 
complete freedom in tnis area. However, the ACP and driver 
implementations wili depend heavily on the choice of I/08 
parameters and the format chosen for each I/0 request. This is 
a critical area in the design process. 

The parameters for the sample ACP 1/0 requests have been 
chosen mostly to reflect some of the more common features found 
in ACP parameter processing. The following is the format for 
each request. In order to keep the logic simple, the same 
patameter format is used for each I/0 function. The only 
difference between functions is whether a particular parameter 
is required or not present (zero) for the function. 

Parameter #1 - If present, the parameter is the output 
buffer address. Byte alignment is allowed for the 
buffer 

Parameter #2 - If parameter #1 is present, this parameter > 
is the size of the output buffer in bytes. The size 
may be byte aligned. 

Parameter #3 - If present, the parameter is the input 
buffer address. Byte aiignment is allowed for the 
buffer. 

Parameter #4 - [If parameter #3 is present, this parameter 
is the size of the input buffer. The size may be byte 
aligned 

Parameter #5 - If present, the parameters is the access 
control value. The parameter has legal values from 0 
to 3- aA Zero indicates no process I/0 is allowed. A 
value of one indicates IX.PUT functions are allowed 
and a value of two indicates IxX.GET functions are 
allowed. A value cf three ailows both type of orocass 

T/o 

Pafcameter 26 - This parameter is never user and aust always 
De Zero. 

The following table maps what I/G parameters are required 
(2) and illegal (blank) for the five ACP I/D requests:
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T/G Code { Pi | 22 3; PB] Pd | PS i PH] 

wana nanan | anna nnn fan nn | on nn enn inna 
IxX.cRE $0 UE UE REY 
NN er 
IXchO { 9 G 4d ad 4 4 
wanna nn = |---| -- 2 |---| == |= -- 1 ---- 
LA. PUT ik | R | i 1 j j 

an ------- | ---- | ---- | ---- | ---- 1---- 1---- | 
IxX-GET | =f FR Rd | | 
ee 
IXecTh of i 2 ft FR i | 
-------- ~ | ---- | ---- [---- 1---- i---- 1---- | 

Relationship Between 1/0 Requests 

The final step in Q190 design is to decide the relationship 
between 1/0 requests. The typical requests serviced by an ACP 
have relationships defined by the 1/@ process. For example, it 
would be illegal to perform an input before the I/0 process is 
established. The general rules that must be applied to each AC? 
I/O request are as foilows: 

1. 

3- 

me
s 

! 

Must the ACP be mounted to service the request? This 
rule applies to all functions serviced by the ACP. [/0 
request serviced by the driver may be allowed if no ACP 
is mounted. If an ACP is mounted, I/0 requests 
serviced by tne driver may only be ailowed from 
Drivileged tasks. 

Must the ACP not be marked tor dismounting to service 
the request? If an ACP is marked for dismounting but 
has not yet completed the dismount, no new T/0 
processes should be allowed. However, ail current t/0 
processes should be allowed to run to completion. 

Must an I/0 process be astabiished to service the 
request? This rule applies to functions which the ACP 
will map to an 1/0 process. Typically, input, output, 
and terminate process functions cannot be serviced 
until the 1/0 process is establisned. 

“Must an I/O process not be in affact to service the 
request? This is thea feverse of the above ruie.s A nes 

orocess cannot oe created until the oreavious process 

as termina teu. 

Any other rules that make sense for your design may be 
applied. In the case of the axample ACP, the only special rule 
applies to the [A.PUT and IX.GET functions. When the process is
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created using the I[k.CRE function, parameter #5 specifies the 
type of process I[/0. aliowed. (see section. 3.21.27}. the access. 

Dafameter can be changed by tae LK.CTL function. | 

The following table summarizes now the four common rules 
listed above (81-84) and the one special case rule (SC) are 
applied to each ACP function. An entry of “A™ means the rule is 
applied. Ctherwise, the particular rule does not apply to the 
function. 

1/0 Code i Ri jf R2 J RB | R4 | SC j 
--------- | ---- | ---- | ---- | ---- |---| 
IX.CRE 1A J] A ] iA | 
wenn en | ee |] ee | wm | --- - |---| 
IX.CLO iA f }A ] I i 
wee eneren | ene | ee - |---| ~~ - --- |] 
IX.PUT ial iA ] iA ji 
emer eeene | enn | en - |---| --- - |---| 
IX.GET iA iA | } A ] 
women | eo - |---| -- -- | --- - | ---- 
IX.CTL 3A {i ja i 1. i 
wanna ann- | ---- | ---- |---| ---- 1---- | 

3.2 DEVICE DATA BASE DESIGN 

After it is determined how a user program will interface to 
the ACP, the next step is to add ACP support to the device data 
Structures. This is a simple step. The basic structures 
documented in the Guide to driting an 1/0 Driver manual still 
apply. Adding ACP support to the driver merely involves setting 
up some of the fields not normaliy used. 

| Gniy the device control block and unit control block need 
to be considered when adding ACP support to a driver. The 
Status control block (5C8) is strictly driver related. | 

3e2el Device Control Block. 

Tne Device Control slock (3C8) is used to name the devyica 
md controi the executive processing of I/O packats. For an ice 

Supported sewace tna “ocumentation on cages 4-7 to 4-15 of the 
Guide to iting an I/0 Griver appiies. The additional step 
hecessary for tne Support of tne ACP is to decide on how tne ACP 
iunctions will be processed and theretore, how the DCB function 
fiasxs snould be set up. 

fu
 

ti a DCP or FCP style ACP is being implemented, the
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functions designated for the ACP will be marked as "legal and. 
ACP™ ain- the mask fieide. ff a UCP is a38ing implemented, thea 
functions will be marxed as “legal and control". 

Tha foliowing snows how the 0C3 function masks are set up 

for the sample ACP. Note how the [0.RLS and 10.808 Eunctions 

are marked as legal only, implying tnat the functions are. 
transfer functions and will be handled by the driver. The 
1X??? functions are marked as “legal and control™. <Aiso note 
that the special [0.CLN function is marked as "legal and 
control™ but the mount and dismount requests are not included in 
the DC&2 masks. These functions ate queued directly to the ACP 
by thea enable and disabie tasks and are not processed by the 
executive. 

2H#ORD 000206 3;legal (10.CLN, 1I10.8LB, I0.RLB) 
2WORD 000200  3Control (10.CLH) 
eAORD 000000 3No-op 
2AQRD 000000  ;ACP 
» 8ORD 100000  sLegal (1X.???) 
eAORD 100000  ;Controi (1X. 2???) 
28 ORD 0000900  ;No-op 

eWORD 000000 -3ACP 

3e2e-2 Unit Control Block 

The Unit Control Slock is the key structure as far as ACP“s 
ace concerned. The basic UCSB design is documented in the Guide 
to #writing an I/0 Driver #anual (pages 4-19 to 4-26). The 
fields in the UCB that must be properly set up for ACP’s are as 
follows: 

U.CTL - Unit Control Masks. The bit masks in this field 
will typically be set up for the driver’s 
requirements. The one bit which may be turned on 
for ACP support is UC.QUE. This bit tells tae 
executive to call the driver with the I/0 packet 
without queuing first. This is the mechanisn used 
for FCP and UCP style ACP’s that allows the driver 
to specially process the AC? 1/0 packets. 

0.575 - Unit Status Masks. Some of the bit masks in this 

Field arse uSed to mark whether an ACP is mountad, 

foreign, and/or marxed for dismeunt. Tne fieid 
will be initialized as not aounted (3S5.4NT=1) for 
aii AcC?”s and foreign (US.FfO0R=1) ‘for FCUP"s. Tae 
ACP is then responsibie for propariy handling the 
States of tnese bits and the marked for dismount 
bit (US.MDM).
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LOTE 

The sense of the JS.NNT mask is opposite 
TO moSt masks. The bit is set if the Ace 

is not mounted and cleared when the acp 
is mounted. 

Device Characteristics #ord #1.. The word contains 
bit masks which define the device characteristics. 
Tne masks are used by RSX-11M to properly handle 
different devices. For example, FCS uses this word 
to decide whether disk or terminal I/0 is being 
performed. | 

For ACP’s, the DV.MNT bit signifies that an ACP can 
be mounted for the device. The DY.COM and BDY.F11 
bits are used by RSK-11M OU and DMG tasks to 
decide what ACP should ba mounted. If a DCP is 
being implemented, the characteristics that apply 
to currentiy supported Digital devices should be 
used for the new device/ACP. 

If an FCP or UCP is being implemented, only DV.MNT 
needs to be seat. In addition, the low byte of the 
Word should be set to accurately reflect the nature 
of the device itself. A description of the bit 
masks for the U.CW1l field can be found in Appendix 
Be 

ACP TCB Address. This word is an extension to the 
normal UCB used by &SX-114. The word must be 
allocated for devices which are connected to aACP’s 
and follows the U.CNT field. when an ACP is 
enabled, the word will contain the address of the 
ACP*s Task Control Block. This the the TCB the I/0 
packet will be queued to when it is sent to the 
ACP. U.ACP is initialized when the ACP is enabled. 

Volume Control Block Address. This word is also an 
extension to the normal UCB and follows U.ACP. The 
word contains the address -of the volume control 
Diocke. It is initialized when the ACP is enabled. 

The following code seqment is the UCB for the axampie. 
8. ine yYaiues are set tor 3a UCP-styie ACP implementation.
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~i0RD ‘0 | 3{U.O8N ) O8NING TERMINAL UCB ADDRESS 

~2NDC 

eoACOS? 7REFe LABEL. 
2 WORD eACDCB 7(U.0CB ) POINTER TO OCB 
ea ORD o72 7(U.2ED ) REDLRECT UCSB POINTER 
eYTE UC.QUE 3(U.CTL ) CONTROL FLAGS 
eSYTE USeANT 7(U.STS ) STATUS FLAGS 
eBYTE 0 7(U.UNIT) UNIT NUMBER 
e5YTE US.RED 7(U.5TS2) STATUS FLAGS 
2 #ORD DV.HNT 7¢0U.CH#1 DEVICE CHARACTERISTICS — 
2 40RD 0 | 7(U.C#2 DEVICE CHARACTERISTICS 
2H ORD 0 7(U.CW3 DEVICE CHARACTERISTICS 
2H ORD 1000 7(0.C#4 BUFFER SIZE 
eA0RD SACO 7(U.SCB SCB POINTER 
2#HORD 0 7>(U.ATT ATTACH WORD 
e WORD 079 7(U.8UF ) BUFFER RELOCATION ABDRESS 
-WDRD 0 7CU. CNT BUFFER SIZE (SYTES) 
2AORD 0 7(U.ACP ACP TCB ADDRESS 
2 AORD 0 7(U.VCB ¥CS8 ADDRESS Co
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3e3 ACP DATA BASE DESIGN 

The final step in the general ACP design is the Ace 
specific data bases. Here, the ACP implementation has complete 
freedom as RSX-11M imposes very few rules. 

32321 Voitume Control Block. 

One data structure common to ail ACP”s is the volume 
control block. This structure is allocated from the system pool 
when an ACP is mounted for a device. The YCB is linked to the 
UCB Dy storing its address in J.VCB. 

The ¥CB is used to nold all unit specific information for 
tne AcP. The ACP ocailosopny allows seyerai dayicss to use the 

Same ice. tyeicailyy, the ACP treats eacn device as. an 

independent entity; therefore, a separate data base is need. 

The ¥Cs sarves tais purpose. 

The langth and format of ¥CB’s is ACP dependent.j Cnly the 
first word has a common uSage. This is the transaction count 

and is used to count tne number of outstanding [/0 requests and 
processes for the device. when the VCB is aliocated, this aord
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Snould be zeroed. 

— 

3e3e22 Window Slock 

The other structure common to @aost ACP”s is the windows 
DLiocK. This structure is completely ACP dependent and need not 
be aven allocated from pool. window blocks are the structures 
used to keep [/C process-dedendent information. The window is 
allocated when the process is created by the ACP. The address 
of the window is stored in the second LUN word of the LUT table 
for the task which issued tne I/0 request. The LUT table 
address can then be retrieved from future I/O packets from the 
Same iun, and from it, the window address. 

Window blocks contain whatever information is needed by the 
ACP to map the individual I/0 request to the I/0 process. For 
example, FI1LACP windows contains the mapping information between 
the logical blocks of a file and the physical disk blocks. 
Window blocks also typically point to other data structures used 
by the ACP and form the key structure for the I/0 process. 

3.23.3 Other Data Structures 

Finally, ACP’s may create new data structures. Any ACP 
implementation should keep the system pool utilization to a 
filnimunm. Qne method of accomplishing this is to use an ACP task 
pool for the structures used only by the ACP and overflow into 
the system pool only when the internal pool is exhausted. The 
VOB and window blocks, which are usually in the system pool, are 
Kept smort and point to the new data structures. This technique 
is used by FIIACP for File Control Blocks. 

324 DEVICE DRIVER IMPLEMENTATION 

Unce the design of the 810 requests and data bases is 

finished Ene next steo is to implement support for the ACP in. 

tas execu tive (DCP) or device driver (FCP, JCP}.. Thais section. 
follows the example UCP, so the special support will be added to 
the Sampiea davice driver. 

in most cases, the ACP is being used with a new device 
driver. If this is the case, the recommendation is to implement 
and test the device driver without ACP support. ‘Ince the driver 
is functional, it is a smail Step to add the ACP.
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Tf the implementation uses a DCP, the driver is usually 

a inasar of the <ACP3. mot driver nogificaticons are aeceassarys. 
The ACP packet processing is done in GRID. In the case of 

FCP"s and UJCP"’s, the code to Support tne speciai processing for 

the ACe [/9 packats is. in the driver. in any case, tha 
runctionality provided by the code is the same. The next two 
Subsections discuss the considerations on driver entry and ACP 
packet processing. 

324.21 Driver Entry 

For FCP’s and UCP”’s, the driver is called directly from the 
executive and the I/0 packat is not queued, because UC.QUE in 
the UCB is set. The driver logic then determines if the packet 
is for the ACP or for itselfpj {if the latter, the packet is 
queued to the SC&B and the driver calls S$&6TPKT to correctly 
sequence 1/0 service. The driver then processes the packet in 
the typical fashion. For ACP packets, the special packet 
processing discussed in the next section is used. 

The following code segment illustrates how the driver 
workse The example is taken from the driver for the exampie 
presented so fare 

; | . 
3 DRVINI IS CALLED WHENEVER A I/O REQUEST IS ISSUED TO 
3 THE SAMPLE DRIVER. THE PACKES IS NGT QUEUED AND THE 
3 FOLLOWING REGISTERS ARE SET: 
; 
; R1 = 1/0 PACKET ADDRESS 
; R4 = SCB ADDRESS 
; R5 = UCB ADDRESS 
; | 
DRVINI: MOVB | I.FCN#1(R1),R0 3GET FUNCTION CODE 

CMPB #IX~eACP/400,RO0 315 THIS A ACP REQUEST? 
BEQ DRVACP 3 IF EQ - YES, GO PROCESS 
CMPB #10.CLN/400,RO0 3IS THIS A 10.CLN REQUEST? 
BEQ DRY ACP 3 IF EQ - YES, GG PROCESS 

; 
3 QUEUE PACKET TOG DEVICE AND GET NEXT PACKET. 
; 
DRYPKT: Mov 5.508 (85),20 GET DEVICE WUEUE LISTHEAD 

CALL SQLNSP ;QUEUE PACKET 10 DEVICE 
CALL SGTOKT GET NEXT PACKE 
acc ORY SRY ; IF cc - SERYICE REQUEST 
RETURN 3NO PACKET, RETURN
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Se4eZ2 Driver Packet Processing. 

nce tne driver decides the packet is for the ACP, it 
performs the speciai packet processing and queues. the packet to. 
the ACP. There are any number of special checks that could be 
performed and any number of methods to perform the check. The 
Digital approach used in BRGIG is to use polish-driven routines 
to perform each check. This allows a List of routines to be 
specified for each type of [/0 function. The same approach is 
used in the sample driver. 

More important than the technique used to process the I/0 
packet is the type of processing performed. The typical 
processing performed before queueing the packet to the ACP is 
listed below (the-order of the list is basically the order the 
items would be applied; however, this is not hard and fast). 
The List of items below are typical of the processing applied by. 
the executive for DCP style ACP’s. The example driver code also 
demonstrates all of the below operations in its processing of 
the ACP functions. The rule which decides if the 
executive/driver or the ACP should perform the processing is 
whetner the processing needs to be performed in the context of: 
the task which issued the I/0 request. If not, the ACP can 
perform the operation. Otherwise, the operation must be 
performed by the executive for DCP’s and by the driver for FCP’s 
and UCP*s. Once a packet is queued to an ACP, an indeterminate 
amount of time and events may happen before the ACP dequeues and 
Services the request. 

le The function code is verified for legal ACP function. 
The executive only checks the high byte when processing 
function codes, the driver needs to check any 
Subfunction fields. | 

2s The UCB is checked to see if the ACP is mounted for the 
device. 

3-2 For functions which create I/0 process, the UCB is 
Checked to see if the ACP is marked for dismount. 

4. For functions which create I/0 processes, the logical 
unit table is checked to see if a process is already 
active for the lun. 

2» For functions which must ba mapped to an I/0. process, 

tne iogical unit table is checked to see if a process 
is active for the lun. 

S6- For functions which require a specific relationship to 
another, the window is checked to see if the function 
is legal for the current state of the I/0 process.
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ye 1 specific parameters are not used or required, the 
1/9 parameters are checkeu to See Li they are zero or 

Be any user task addresses are address checked. 

9. Any user task addresses are relocated so the ACP can 
map the user task. 

10. In some cases, user buffers are copied to system pooi 
buffers. This allows the ACP to access information 
Without Mapping the user task. This is especially 
applicable to attribute lists. | 

11. The volume transaction count is incremented. 

12. If the ACP requires no further 1/0 request be issued 
from the lun, the iun is locked.» This is done by 
Setting the low bit of the second lun word in the 
logical unit table. 

13. The packet is queued to the ACP and the ACP scheduled 
for execution. This is a simple operation which is 
done by calling the executive routine SEXRQP with RO 
Set to the ACP TCB address and 21 set to the I/G packet 
addresse 

325 ACP [THPLEMENTATICN 

Once the driver interface is finished, the ACP 
implementation can begin. Some of the implementation will be 
common to all ACP’s. However, most will be unique to the 
application being addressed. | 

3e5e1 ACP Packet Dequeuing 

One common function of all ACP’s is the degqueuing of the 

[/O packets queued to it from the exscutive. The executiya 
passes I/02 packets to ACP”s by Linking them to the ACP’s recaivye 

queue and sch reduid ing the ACP for execution. The ACP retrieves 
tne packet by entering system state and dequeuing the first 

entry from its receive queue. 

The following coda segment is taken from the example ACcP 
and illustrates the basic root of an ACP. Gn task startup, the 
ACP initializes itseif. Once done, it enters a loop where
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queued and processed. I[f no worx is found, the 
anen- the: executive queues another packet, the 

DacketsS are « 

ite. 

neduied and can repeat the loop. 

aCP stops itse 

S 
¢. 

ACP will bea resc 

NULACP?: PREF. LABEL. 
4 

7 GO PERFORM THE INITIALIZATION PROCESS. 

, 
CALL £ACPINEI INITIALIZE ACP 

7 
, ENTER SYSTEM STATE AND CHECK RECEIVE QUEUE. 
P7 
100053 CLR R1 7MARK NOTHING DEQUEUED 

CALL SSWSTK, 20005 7SENTER SYSTEM STATE ~ 
MOY STKTCB,RO 77GET UUR TCB ADDRESS 
ADD #Ts*RCVL,RO 77PUINT TC RECEIVE QUEUE LISTHEAD 
CALL SQRMVF Z7REMOVE QUEUE ENTRY 7 
BCS 11005 77 TF CS —- NO ENTRY, STOP 
MOV R1,4(SP) 77RETURN PACKET ADDRESS 
RETURN | 77RETURN TO TASK STATE 

7. | 

7 STOP TASK. WHEN WOKE, RETURN TO TASK STATE. 
5 | | 

110053 CALLR SSTPCT 77o9TUP CURRENT TASK (US) 
ra | | | 
7 IF NO ENTRY DEQUEVED, LOOP. 

200052 MOY R1,R83 7WAS ENTRY FOUND? 
BES 10005 > IF EQ - NO, CONTINUE LGGP 

; 

2 DISPATCH UN I/O FUNCTION AND CALL PROCESSING ROUTINE. 
3 | 

MOV LT.UCB(R23),R5 7GET UCB ADDRESS 
<function dispatch code> | 

7? 

, SHEN FINISHED, CHECK FOR DISMDUNT PENDING. | 
7 4 | 
400053 S81iITB #05-MDM,U.STS(RS) 31S A DISMDUNT PENDING? 

BER 10005. 7 IF EG - NO, LOOP THROUGH QUEUES 
CALL ACP MDM | 7TRY TO COMPLETE DISMOUNT 3 
BR 10005 7 NO LUCK - LOOP THROUGH QUEUE 

2 END NUL ACP 

ete2 ACP Packet Processing 

The real work of an ACP takes place after the packet is 
deqgqueuad. “iow ACP ”’s process packats is strictly a function of 
tne individual ACP. The sample ACP illustrates some of the 
common types of processing that may take place, such as reading
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~ 

and wtiting buffers in the usar taste However, wost of code 

co“ 

34523 ACP Packet Termination 

The final step an ACP takes in processing a packet is 
packet termination. This is done by calling the SICFIN routine 
in the executive. This routine, rather than the SICDON/SIOALT 
routines, should be used since the driver is not busy. 

3-6 TASK TERMINATION 

Gne important, but often overlocked, feature of ACP’s is 
properly handling of user task termination. The RSX-11M 
executive will not let a task exit until all outstanding I/0 
requests are terminated and all outstanding I/0 processes area 
destroyed. ‘The former is typically a function handled by the 
1/0 driver. In the latter case, the executive checks the second 
lun word for each entry in the logical unit table. If the value 
is non-zero, an I[/0 process is assumed. The value would 
normally be the window block address. | 

when a non-zero second lun word is ancountered, the 
executive constructs a f[0.CLN packet and issues it as if the 
task had issued the QI0 from the lun with the outstanding [/0 
process. The ACP is expected to abort the I/0 process and zero 
the second lun word entry. 

The logic of the ACP must be able to handle an I10.CLN 
function no matter shat the state of the I/O process. It is 
impossible to predict when a task will encounter an unexpected 
trap, be aborted by the operator, or exit without terminating 
all I/0 processes. 

327 ACP ENABLING 

Tao finai steps crsemain after tne ACP and driver ara 

finished. A mechanism must be implemented to snabie and disaoie 
the ACP for the deyice. The common name for these operations is 

mount and dismount. There are a variety of methoacs that can de 

used. These are discussed in detail in chapter 6. 

ACP mounting is really quite simple. The complexity of 
Digital’s HOU task comes from the muitiple functions it provides
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and the details of actually performing a Files-i1 or ANST 
magtape aount.. Tne assential steps that must be accomplished 
wWoen an ACP is mounted are listed below. tne first list 
contains steps typically performed by a separate anabling task. 
The sampie task ENA demonstrates. each.of the steps. 

1. 

Ze 

3e 

Ae 

5- 

10. 

li. 

If wanted, get any “mount-time™ options from the mount 
command jiine. 1t may be necessary to allow operator 
specified options to provide greater ACP flexibility. 

Check if the device is mountable (D¥.MNT=1). 

Check if the device is not currently mounted 
(US.MNT=1). 

Check if the device is not marked for dismount 

Allocate the ¥YCB from system pool and store its address 
in U.¥C3 of the UC3. 

Search the task directory for the ACP task and get its 
TCB address. 

Check the found task is an ACP (T3.-ACP=1). 

store the ACP’s TCB address in J.eACP of the UCS.. 

If necessary, add an entry to the mounted volume list. 

This will typically not be required for user-written 
ACP“ Se. 

Schedule the ACP task for execution. The ACP will then 
typically start with its initialization code. This 
step is traditionally combined with a 1I0.M00 request 
being queued to the ACP. This request contains the 
“*"mount-time™ parameters for the ACP. The [0.407 
request is not necessary if no information needs to be 
communicated to the ACP. 

It the 10.400 I/G request was issued, wait for 
success/failure. ,if failure, output an error message. 
OUtherwise, just exit. 

Thea remaining steps in the mounting orecess are typicaliv. 
performed oy the ACP. These steos are as follows:. 

~$ 

Loe, 

20 

Tf an [0.800 request was queued, dequeue it from the 
ceceive queue and process the parameters. 

Count the device mounted. This is usually an internal 
ACP counter. |
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3. Perform any device [/G necessary for the ACP to pabecome 

a2CtTives. 

4. Mark the device mounted (CUS.~MNT=-=9). 

5» Enter the ACP main loop. 

The steps above are foliowed by the sample ACP and ENA 
task. This code can be used as a template for your ACP 
implementation, or one of the alternate approaches discussed in 
chapter 6 can be used. In any case, in order for an ACP to be 
successfully mounted, the following must have happened: 

1. The VC8 has been allocated and its address stored in 
U.Y¥CB. | 

2. The ACP’s TCB address must have been stored in U.ACP. 

3. The ACP must have been marked as mounted (U5.MNT=0). 

4. The ACP must be active and ready to receive AcP 
functions. 

3-8 ACP DISABLING 

The last step in the checklist is to implement the AcP 
disabling (dismount) mechanism. If the system will not function 
Without the ACP, no dismount mechanism other than rebooting nay 
be needad. However, usually a dismounting method will be used. 
The following steps are usually accomplished by a dismount task. 
The sample DIS task demonstrates these steps. | 

1. Check if the device is mountable (DV.MNT=1). 

2. Check if the device is mounted (US.MNT=0). 

3. Check if the device is already. marked for dismount 
(U05.MDM=1). 

4&4. Mark the davicea for dismount (9S.4DM=1). 

Se Construct and queue an i0.0¢0 fequest to the ACP. 

Oe Wait for compiestion of the (0.040 and exit. 

When an ACP receives a dismount request, it typically 
performs tne following steps.
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le Narkes a dismount is pending for the device This can 

aireaacy be considered done as. the US.uyDM” bit ig set in 
the JCB. 

ze Return the 10.0N0 request. 

After a dismount becomes pending, the ACP then waits for 
ali activity to the unit to cease. This means no I/0 requests 
are outstanding and all I/0 processes have terminated. When 
this occurs, tne following steps are taken. 

ie Mark the device dismounted (US.MNT=1). 

2. Mark the dismount complete (US.MDM=0). 

3. Perform any device I/0 necessary to deaccess the ACP 
from the device. | 

4. Return the VCB to the pool and zero U.VCR. 

5- Zero the UJ.ACP word in the UCB. 

6- then all mounted units are dismounted, exit the ACP. 

3.9 CHECKLIST SUMMARY 

This chapter has described all the steps necessary to 
implement an ACP. The checklist presented here was followed to 
implement the sample ACP, its driver, and the ENA and DIS tasks. 
These routines can be used as a basis for a uSer-written ACP, 
leaving only the job of solving the actual problen. 

It is usually easiest to implement a UCP. This involves no 
modifications to the executive and is a straightforward approach 
once the checklist is followed. For the more advanced 
programmer, the OCP and FCP approaches may offer advantanges. 
However, you are at the mercy of Digital with regard to their 
future executive implementations. 

tne Temaining cnaptercs. discuss the nmaterciai orasanted hprere 

in more «aetaii. [in pacticular, they present the shilososny 
penind the actuai o0erations.





CHAPTER 4 

ACD/TASK INTERFACE 

A uSec task interfaces to an ACP using the @10 directive. 
The I/0 requests can be issued directly from the task or from 
one of the logical 1/5 service libraries: FCS or RMS. This 
chapter discusses the ACP/task interface from the first two 
Perspectives. The RMS sources are unavailable to the author. 
However, the approach used for adding an new ACP to FCS is 
expected to apply to RHS. 

4.21 Q10 INTERFACE 

The most common way to interface to a user-written ACP is 
the 10 directive. In an RSX-11M system, all I/0 is requested 
uSing this directive, including I/D from ACP’s. Adding support 
for I/0 service from a user-written ACP is the same as adding 
new @10 directives for a user-written driver. The only 
decisions necessary are what function codes the ACP will service 
and the [/0 parameters that will be used for each function. 

The choice of 1/0 function codes is simple. If existing 
Digital function codes apply to the new ACP, they Should be 
used. then using existing codes, the 1/0 parameters should also 
be the same as the current Digital format. Then, no errors will 
occur when 1/0 is directed to different devices. 

However, the more typical case is that the new ACP will be 
implementing new functionality. In this case, the less 
frequently used 1/0 function codes snould be considered. These 
are tne codes from 23-31(10). The subfunction field can be used 
to actuaily distinguisn between separate ACP functions. 

secause AC?"’s typically use special orocessing for the 1/2 
patameters, there is a great deai of freedom in their layout. 
Tne parameters can be as complex as needed to pass and receive 
information from tne ACP. 

Cne common technique used by ACP”’s to allow passing of many
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parameters are attribute Lists. An attribute iist is a burfer 

which contains. attribute descriptocs. gach descriptor describes: 
a@ separate parameter to the AC?. aA typical attribute descriptor 
consist of 32 coce to identify the attribute, the address of the 

actual attribute, and size of the attribute. when the I/o 
request is processed, the special processing code aaps the 
attribute list and individually address checks and relocates the 
attribute addresses. 

This technique is used by F11A4CP to allow reading and 
Weiting of the various fields in the file header. hen the 
attribute list is processed, a buffer is aliocated from the 
system pool and the attribute code and size are copied from the 
user task. The attribute buffer is relocated and the relocation 
bias and displacement are stored in the system buffer. when the 
I/O packet is received by FIIACP, it can use the information in 
the system buffer to read and write the attribute buffers in the 
user task. Appendix D contains a detailed description of the 
Files-11 attribute List processing. Also see the DRQIC module 
for an example of how the executive processes attribute lists. 

422 FCS INTERFACE 

In some special cases, interfacing an user-written ACP to 
FCS can result in significant advantages. FCS is the component 
of RSX-11M that provides device independence and record I1/0- 
FOS examines the davice characteristics of the assigned device 
and issues I/0 appropriate for the type of device. For example, 

if a terminal is the assigned device, a PUTS request will result 
in a 10.adV¥3 being issued to the terminal. However, if the 
device is a disk, FCS will block the record to the virtual disk 
block. _ 

By adding support for new ACP’s to FCS, users can perform 
{/0O from FCS to the devices supported by the ACP. In addition, 
the languages and utility programs which use FCS will then 
Support the new device. For example, Fortran 1/0 uses FCS. If 
FCS supports the new ACP, standard Fortran I/D statements could 
be a powerful method of performing [/0. The users of the ACP do 
not aave to learn any new syntax to use the ACP and its devices. 

Cnily a fraction of user-written ACP”"s are candidates for 
imtertacing to FCS. fhe typical appiication iii invelve an 
Lmpiementation of an aiternate fils system. For sexamoie, if an 

ACP was written to support &27-i1 disxs, interfacing the AC? to 

FCS wouuid allow the standard &Sk-114 utilities to direactiy read 

and write a&T-11 files. Another possibility is an ACP which 
Supports remote I[/0. For example, an ACP could implemented 
Digital’s Data Access Protocol (DAP). If such an ACP was 
interfaced to C5, RSK-11™ programs could transparently access
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. ae 

remote file and devices. 

There are two methods for interfacing a user-written ACP to 
FOS... iz the ACP uses the Files—-i1 91507’s, the new ACP. merely 
meeds to emuiate the services suppiied by FLLACP. With this 

approach, little or no modifications would be needed to FCS. 

However, the ACP will probably have to go to great lengths to 
translate the device protocol into Files-11 compatible format. 

Tae other approach involves modifying FCS to perform unique 
operations for the mew ACP. Here, the goal is to provide 
completa compatibility at the user interface into FCS. in other 
words, the functionality decumented in the RSX/IAS 1/93 
Operations Reference Manual is provided by the combination of 
the modified FCS and the new ACP. AS long aS a program does not 
depend on Files-11 specifics, it should function correctly when 
used with the new ACP. | 

There are no hard and fast rules which apply to adding 
Support for a new ACP to FCS. The overall approach is to 
examine how FCS operates for current ACP”s and modifying the 
appropriate points to add logic for the new ACP. The next four 
subsections comment on some of the basic points. In addition, 
Appendix C provides detailed descriptions of each FCS module and 
the various data structures. 

Some general rules are to apply conditional assembly 
Statements to all new code and to amaintain object-level 
compatibility. sy conditionalizing the new code, different 
Versions of the FCS Library can be maintained. For user tasks 
waich aco not need to support the new ACP, the Digital standard 
version of FCS can be used. Only tasks requiring the new device 
Support need to be linked to the special version. 3Y 
maintaining object-level compatibility, a task needs only to be 
relinked to receive the benefits of the new support. 
Object-level compatibility requires that the code generated by 
the FCS macros is aot changed by the modifications. In 
patticularly, the space generated for the File Descriptor Block 
and Filename Blocks should stay the same. However, fields 
within these data structures can be redefined by the modified 
FCS for support of the new device. 

Tne FCS modules can be oroken into four catagories. The 
first are aodulies which are concerned with parsing the file 
specification into the device, directory, and filename 
components and assigning the user lun to the specified device. 
The major modules in this category are the four parsing modules: 
PARSE (parsing control), PARSDY (parse device name), PARSDI



ACP/TASK INTERFACE PAGE 4<4 

(oarse directory), and PARSFN (Coarse fliename). in addition, 
the ASSLUN. module asSigns. the user Lun to the specified device 

and rceaads the device characteristics. The auxiliary directory 
modules (DIDFND, ODIFND, GETDI, GETBID, scETDIR, PARDT, and 
PARDID) process Files-il directory files. Finally, the RSX-11™ 
command scanning routines (CSI1, CS5iZ) are used to scan entire 

command lines 

when adding support for anew ACP, the sajor concern for 
these modules is to add support for any new form of file 
specifications and to set up the FCS device characteristics. 
For example, if adding network file support, it would be 
necessary to add a nodename field to the device specification. 
If adding 8T-11 support, the routines would have to be modified 
to ignore or declare an error if a directory was specified. 

The key is the fact that the first step performed by FCS 
for ail operations is to assign the lun to the specified device 
and establish the device characteristics. The ASSLUN module 
performs the assignment and gets the device characteristics. It 
stores the low byte of the devices U.CW1 field in F.RCTL and the 
device buffer size in F.¥8SZ and F.Bk5Z. The important field is 
the device characteristics byte. This byte contains the bit 
masks which are examined by FCS to determine the appropriate 
operation to take for a device. For example, if the 
record-oriented bit (FD.REC) is set, FCS assumes the device is a 
terminal-like device and performs no record biocking. If the 
bit is clear, a  block-oriented device is assumed (disk) and 
records are block within virtual blocks. Therefore, the first 
step in adding support for a new ACP is to modify PARSDY and 
ASSLUN to correctly assign the new device and to establish 
device characteristics which will allow other FCS modules to 
uniquely identify the new ACP. Then, whenever special 
processing is needed to support the new ACP, the F.ARCTL field 
can be tested and the a branch made to the appropriate code. 
For example, special directory and filename parsing logic can be 
invoked if the device is established as a RT-11 disk volume. 
The easiest method to identify a naw type of device is to use 
one of the undefined bits in the F.RCTL field (bits 6 and 7) and 
set the remaining bits as appropriate for the new device. 

Tha mext category ofr FCS moduies are tae varicus JPEX 

routines. CS supports three methceds of opening filas: normal, 
filename bicck, and tfilie-ib. The first form cails- the parsing 
routines to setup the filename block and then opéns the 
specified device/file. The filename biock version assumes’ the 
Parsing routines have aiready been called. The final form uses 
information from a previous file access to directiy open tha
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file. No varsiny logic is invoxed.. 

Adding a new ACP merely invoives dispatching at the 
aporopriate point. in the UPEN Logic to oerform any I/0 required 
Dy tne AUP to establish an I/9 process. The new logic is. 
responsible for returning the appropriate information to. the 
FDE, particularly the file-attribute section (F.RTYP, F.RATT, 
FeRSiz, FeHIBK, F.EFBK, and F.FFBY). These fields are used by 
FCS to determine how records should be processed, when new 
blocks need to be allocated to the file, and where the logical 
EQF is positioned. For Files-il, these fields are stored in the > 
file header. FCS retrieves them when an existing file is opened 
and Stores the current FD8 values when a file is craated. 

Unless the new type of device supports some unique file 
identifier, the open by file-ID mechanism will either have to be 
emulated by the ACP or made illegal. The most common use of 
file-ID’s is by programs which open a file briefly, close it, 
and reopen it ata later point in time. The file-ID from the 
first open is saved and reused on the next access. For example, 
the MACRO assembler uses this technique. One method for an ACP 
to emulate file-ID°s would be to save file names in a 
least-recently used buffer or file and assign a number to map 
the entry. if an open by file-ID is attempted, the file-ID is 
used to address the table and retrieve the original file 
Specification. When a new filename is entered, the oldest 
previous entry is destroyed. In this fashion, the most common 
use of file-ID’s by RSX-11M utilities can be supported. 

4.2.3 Input/Cutput 

FCS supports two forms of input/output. The first is 
record I/0 which uses the GETS/PUTS calls. The other form is 
virtual block i/0 and is implemented by the READS/WRITES — 
routines. The general approach for adding support for a new ACP 
is the same as for the OPEN routines: add logic at the 
appropriate points to test for the new ACP and branch to special 
I/G@ logic. 

It is important to remember that FC is the element of 
RSA-liad that defines what is a record, not Files-i1. When 
pertorming record output to a disk, FCS oacks the records. inate 
tis biocks. ang issues write virtual pbiocks to Fitace. 
Simils aL LY sy anen inputting records from a disk, FCS inputs 
Virtual iecks and unpacks the records using the record 
information it otiginaily provided when the record was written. 
MoSt importantly, user programs do not care that block I/0 is 
being performed for their record I/0. They are only interested 
in the record itself.
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Pheretore, if the conceot of Block [/G does not apply to 

the new ACP, theta is. no nead for any new Logic to be added ta. 
FCS to block tha user records. Instead, each GET3/PUTS call can 
resuit in an I/f ceguest to the new ACP. FCS biock [/0 can ba 
treated as merely fixead-iength record I/G. . An exampie sould de 
an aCP which implements the DAP protocol. The protocol is oniy 
concerned with records, so each GETS/PUTS call would generate an 

input/output record request to the ACP. This greatly simplifies 
the modifications necessary to FCS because ail the code 
concerned with record blocking can be bypassed. 

4.2.4 File Control 

| The final category of FCS routines are used for file 
control operations: delete, rename, truncate, extend, etc. The 
modules in this category are straightforward and can be modified 
for Support of a new ACP with little difficulty. 

lf a particular operation is not appropriate for the new 
device, it can either be ignored or an error returned. for 
example, FCS has a user call to enter a filename into a 
directory. It would typically be appropriate to just return 
success if this operation does not make any sense to the new 

ACP. |



CHAPTER 5 

The ACP/executive interface is almost totally contained in 
two executive modules: DRYIO anc I[05U8. These modules are 
concerned with processing user I/0 requests and providing the 
common I/0 services used by drivers and ACP’s. This chapter 
aqiScusses the basic principles of ACP 1/0 processing and walks 
through the code used for each style of ACP. | 

Del EXECUTIVE PROCESSING REQUIREMENTS 

The module DRQIO contains all the code to transform a user 
I/G request into its internal representation and route the 
Tesuiting packet to the correct device and/or DCP. For FCP“s 
and UCP’s, ODRQIO is used to perform the common operations and 
Gavice drivers are used for any unique processing required by 
the AcP. FOr this section, where any particular piece of code 
is placed is ignored. The emphasis is on the operations that 
must Dba performed before an I/0 packet can be queued. 

Up to a certain point, user I/0 requests must be processed 
in the context of the user task. The following list documents 
operations which fall into this class. 

1. Any address in the user task space must be validated. 
| Specifically, the address of the «QIc directive 

parameter biock, I/0 status block, AST address must be 
checked. In addition, any addresses in the I/0 
Parameters must aiss de address. checked. : 

An¥V 3 tess im the user task spaces to be used by the 
deyice driver or “ACP must be reiocated to a.address 
DiaS and displacement. In cther words, the 16-bit user 

virtual address must be converted to a ohysical memory 
address in order for ACP’s to access or store 
information.
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I/0 packet queued to an ACP is actuaily processed by the ACP. 
This requires the state of the ACP and any I/0 process bea 
Checxad dDefore tue packat is queued ana that no changes in the 
State can be allowed until the packet is dequeued. The 
following operations fall into this class: 

1. 

2 

The device must be checked to see if the ACP is 

mounted. This is done by checking the US.MO0 bit in 
the U.STS field. The bit will be zero if the ACP is 
mounted. 

This rule implies the state of the US.MOU will not 
change once the 1/0 request is queued to the ACP until 

it is dequeuved. This is the reason for the transaction 
count (see below). An aCP should not be marked as 
dismounted until the transaction count for the device 

The device must be checked to see if the ACP is marked 
for dismount. This is done by checking the US.MDM bit 
in the J.STS field. The bit will be set if a dismount 
nas been requested. 

When an ACP is in the marked-for-dismount state, no new 
1/9 processes should be allowed. Therefore, this test 
is only performed for 1/0 requests which will create an 
new I/0 process. The test will not be applied to any 
functions which operate on an existing 1/0 process. 

For functions which create I/G processes, a check aust 
be made to see if an I/6 process is already created for 
the user lun. This is done by checking the second word 
in the LUT tabie entry for the presence of a window 
block address. If the word is zero, no {/0 process is 
in effect and the request can be allowed. 

This ruie implies that an I/0 orocess will not be 
created for tne user lun once the I/G request is queued 
to tne aCP and until it is uequaued oy the ite. Thais 

is the reason the the lun iock bit in the LUT tabie. 
a@nen the Lock bit is seat for a usar iun, the user task 

cannot issue any further i/c request from the logical 

unit. Therefore, the if packet processing w#wiil set 
the jock bit when a I/O packet which creates a process 
is queued to the ACP and clear the bit once the procass 
is created. Similaciy, functions which destroy 1/9 
processes wiil also set the lock bit to insure proper
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Synchronization between the ACP and the user task. 

eb
a » for functions which must be mapped to an I/G process, a 

check must oa operformed to see if the I/O erocass. 
exists. This is done by checking. the second word. of 
the LUT tabie eantry for the presence cf a window block. 
If the word is non-zero, an [/0 process is in effect 
and the request can be allowed. 

Se Ffinaliy, any specific relationships required by the AcP 
between I/U0 requests are checked. For example, an ACP 
may not allow a particular operation until some other 
criteria have been established. This is done by 
checking information in the window block. 

Also, tae window block may contain enough information 
for the I/0 requests to be mapped at this point and. 
queued directly to the device driver. This is what 
occurs for [/9 to disk files. If the disk window block 
contains the mapping information for the read/write 
Virtual request, the remapping is performed directly 
and tne packet is sent directly to the disk driver. 
Ctherwise, the read/write virtual request is sent to 
the ACP which updates the window information and routes 
the packet to the driver. 

The purpose of the transaction count is to insure no change 
in the state of the ACP can occur between the time the state is 
checked and the [/0 packet is actually received by the ACP. 
Therefore, an ACP can only be dismounted when the transaction 
count is zeroed. The transaction count is incremented whenever 
a@ packet is queued te the ACP and decremented when the ace 
completes the packet. The transaction count is also used to 
indicate the presence of I/0 processes. 

Similarly, the lun lock bit is used to insure the 1/0 
process state is not changed between the time the state is 
checked and the packet is dequeued by the ACP. When this bit is 
Set, the executive guarantees no I/ reguest can be issued fron 
fhe lun. Therefore, any I/0 request which wili change the state 
of the 1/0 process should lock the lun before the request is 
queued to the ACP. The bit does not need to be set if the 1/0 
request will not affect the process state. 

All of the operations described by the previous section can 
be observed by reading how I/9 requests are processed for DCP’s. 
The overall process is described by the R2SX-11é§ Guide to Writing
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an I/0 oOriverc mMmanuaie in addition, the #S5Sa-1LiM System Logic 
4anuai contains a flowe-chart of the executive processing’ in 
Chapter be | 

fhe above descriptions are oriented towards processing of 
functions wich will eventually 62a routed to device drivers. 
The next two sections outline the processing that occurs for a 
I/G function which will be routed to a DCP. The following notes 
assume the I/fN request is to be routed to S1iACP and that the 
following features have deen selected/not seiected/optional: 

ASSCHK Address checking | selected 
ASSCPS ACP support | selected 
DSSIAG On-line diagnostics not selected 
LSSORVY tLoadable drivers optional 
MSSMGE Memory management selected 
MSS4UP Multi-user protection | optional 

5Se2el $DRQIO Processing 

All S10 directive processing starts at the label $DRQI0 in 
the DRQIO module. The first operations apply to all I/8 
functions. The initial code checks that a Q@I10 is legal at for 
the current task and device state. Then the parameters to the 
Q10 are verified. The following checks are made. [If all checxs 
prove false, processing continues with at label 245. 

Le The lun is mapped to the device and any redirect 
pointers are followed. If the lun is illegal 
(CQG-IGLNI > CH.NLUN]), a directive error of -96. is 
returned. oe 

2. if the lun is unassigned (C€ficst lun word] = 0), a 
directive error of -5. is returned. 

3. if the lun is interlocked for use (bit 0 fEsecond lun 
aordj] = 1), the task PC is backed up to reissue the QI0 
and the task is placed in WAIT FOR SIGNIFICANT EVENT 

state. 

VOTE 

THis is the feature use dy ACP functions to 

synchronize access ts the i/tG processas. 

4. If the driver is not resident ((D.DSP]3 = 0), a 

directive erroc of -6. is returned.
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1
 

De 

Ti an event flag was. specifie ag, clear it. <A directive 
ecror of <-97. is. teturnmed if the ayent fliag-is- 
iliegal. 

Tf an T/O status block address was specifieu, check the 

address and claar both words. 

Allocate an I/G PACKET. If this fails a directive 
arror of -1. is returned. 

NOTE 

This is tne last possible directive error. 
Both the event flag and 1/0 status are 
Cieared before this error can be detected. 

Increment the outstanding T/d count 
(CT.TOC] <- CT.~10C1+1). 

{If the function was QI0%8 and an event flag was 
specified, place the task in WAIT FOR EVENT FLAG state 

for the specified event flag. 

If no directive errors occured, the common fields in the 

I/G packet are filied in. The code that performs this step 
Starts at label 245. The next step is dispatch based on the 
type of I/0 function. The following steps are performed: 

1. If the I/0 function code was kill I/0 (CQ.I10FN413 = 0), 

control is passed to the xill I/0 code. This code 
calls SI0KIL and returns success for the kill I/0 
function. | 

If multiuser support was selected (MSSMUP), the I/0 
request access to the device is checked. Access is 
denied and an I/0 status code of IE.PRI is returned if. 
tne ail of the following are true. 

1. The device is owned (CU.OWN] # 0). 

2a Pubiic access is not allowecq. (bit US.PUB, 
LU. ST. a = QO}. 

3. The current owner is not the task that issued the 
Ife cequest ((U.00NG ¢ CT.UCB of current task). 

4. The current task is not orivilegad (bit T3.PRV, 
CT.ST3] = 0). .
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The I/D function code is checked to maka 3Sura iit deoas. 

not axceed ‘the makimum (sl.). [If it is 4 
Status code of [B.[FC is reaturned. 
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Th 5 
tne 17/0 function code is changed into a bit mask. 

The I/O function code is checked against the legal 

function table in the DCB. If it is not legal, an 1/0 

Status code of [E.IFC is returned. 

The device is checked to see if it is offline (bit 
GSOFL, CU.ST2] = 1)- If it is, an 1/0 status code of 
Tk.OFL is returned. 

The I/0 function code is checked. against the control 
function table in the DCB. If it is, control is passed 
to control function service. This service copies the 
Six 1/0 parameters to the I/0 packet and continues at 

NOTE 

This is the point a UCP departs from the 
normal DCP packet processing. See section 
5e3 for a discussion of how the remainder of 
the packet is processed. 

Tne I/S function code is checked against the no-~op 

function table in the DCB. If it is, an I/0 status 
code of 15.SUC is returned. 

The davice is checked to see if it is not mountable 
(CU.CW1I > 0). If iat is not, control is passed to 805 
and the following cnecks are made. 

1. The [/0 function code is checked against the ACP 

function table in the OCB. If it is not an ACP 
function, control is passed to the transfer 
function service code. | 

Ze Tt function is an ACP function, tne function coda 

is changed to [0.aL8 uniass the “ta function code 
@as [84e278. eanhicn tS conyerted to [13.3L8. Control 

then passed to the transfer Function servica
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(*
] 

If you get nere, the 1/0 function code 
gust be either {0.278 orf [0.8¥5. Ali 
others will be handled incorrectly. 

At this point, the function is known that the function is 
for a device which could have an ACP servicing it. The first. 
checx performed is to see if an ACP is mounted cr is mounted as 
foreign. If the device is not mounted or mounted as foreign 
Cbits US.MNT!IUS.FOR (C0.STS] = 0), control is passed to 605. if 
no ACP is mounted (bit US.MNT, €U.5T53 = 1), the following two 
Steps are performed. 

1. ff the function is an ACP function, an 1/0 status 
Ceturn of [f&.PRI is made. | | 

2. Otherwise the control is passed to the transfer 
function service code. | 

If instead, a foreign ACP is mounted, control is passed to 
dabel 655 and the foreign ACP processing is used. 

NOTE 

This i5 the point a FCP-style ACP departs from the 
normai DCP packet processing. aee section 5.4 for 
further details. 

If the device is mounted by a known ACP, a check is 
performed to see if the function is an ACP function. If it is 
not, a branch is made to label 755 and the following checks 
made: | 

1. If the I/G function is load overlay (1G.LGY), 
erocessing continues as if the function is a transfer 
Creaqueste 

ee if the issuing task is ofrivilaged (Dit T30cRY , 

CT.~ST33 = b>, tne function is allowed and trested as a 
transier raguest. 

3e Otherwise, an I/9 status error of IE.~PPI is returned.
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at this point, ORBID has finaliy recognized the Ii/0 
tunction as an  aAtP function to 4 mounted davices. The spacial 
processing code used for UCr”s is then inycked. Thais is 

pertormed by using the polish tables Listed in the front of 

SRGTO. These tables are used to correctiy dispatch  acP 
functions to fhe appropriate setup routines. The tables have 

. two parts. Tabie FCDSP contains the starting address of the 
appropriate polish table for each function. This is followed by 
tne polish tables. The ragisters and stack are satup as shown 
below when the dispatch into the polish code begins. 

RO = Adaress of UCB. 
R1 = Address of second lun word. 

R2 = Index into polish function dispatch table. 
R3 = Address of @.IUPL in @I0 DPS. 
R4 = Address of I[.PRM in I/0 PACKET. 
R5 = Address of next poiish dispatch vector. 
(SP) = Address of second lun word. 
(S5P)+2 = Address of UCB. 

~6hCSP)4+4 = 170 function cade. 

The processing performed by the individual polish routines 
is listed below. To see which routines are used by a particular 
DCP function, see the tables in DRQIO.w fhe routines are listed 
in alphabetical order. 

BDPKT - This routine completes the 1/0 packet for FiI1lACP 
and MTAACP,. It expects the following 1/90 
parameters in the Q10 request? 

Q@eTOPM4+0 = Address of file-id 
Qe-I0PM+2 = Address of attribute list 

 ~Q.TDPH+4 = Extend control word 1 
Q.-TOPM*6 = Extend control word 2 
Q.i1GPM410 = Access control word 
Q@.-ITIGPM4+12 = Address of filename block 

The file IB block and falename block are relocated 
if present. The attribute descriptor block is 
processed by aliocating a buffer from the system 
pool and copying the attributes from the user task 
to the system buffer. The attribute addresses are 
relocated. If any address do not check out, an I/0 
Status code of [£.5°C is raturned. Sthersise it 
dispatcnes to the next entry. 

when 3DrPkXT as fainisned, the parameters in the 1/3 

pacxet are formattec as follows: | 

T.PR8Mt00 = File-IB relocation bias 
[ePRM402 = File-ID relocation displacement 
T~PQM404 = Address of system attribute buffer 
I. PRM4#065 = Extend control word 1
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CADIS 

CKDHO 

CKMOU 

CKNLN - 

CXRAC 

TePRM+19 = Extend control word 2 
Tee 24412 = Access control word 

TeP2M+14 = Silename block bias 

T.PXH+i5 = Filename biock displacament 

This routine checks if a file is already accessed 
om the lun (Csecond lun word] # 0) and returns an 

I/O status code of TE.ALN if so. Otherwise it 
dispatches to the next entry. 

This routine copies the QI0 parameters into the I/0 
packet. . The routine requires the first two 
parameters to be a buffer address and size and 
relocates the buffer before storing. If the buffer 
is not specified or is illegal, an 1/0 status code 
of IE.8BAD is raturned. Otherwise it dispatches to 
the next entry. This routine is used for DECNET 
processing. 

This routine copies the @10 parameters into the 1/0 
packet and dispatches to the next entry. It is 
used for processing the DECNET disconnect request. 

This routine checks if the volume is marked for 
dismount (bit US.H4DM, CU.STS1 = 1) and returns an 
I/O status code of IE.PRI if so. Otherwise it 
dispatches to the next entry. 

This routine checks the mounted volume List to see 
if the volume can be access by the user. If the 
volume is public or the user is entered in the 
mounted volume list, the routine dispatches to the 
next entry. Otherwise an I/0 status code of I[E.PRI 
is returned. 

This routine checks if a files is accessed on the 
lun (second lun word] # 0) and returns an I/0 
Status code of IE.NLN if not. Otherwise it 
dispatches to the next entry. 

THis routine checks if the user has read privileges 
for the 1/9 process. If processing for FLIACP, the 
@indow is then addressecg to sae if the raad request 
can be directiy mapped and queued to the driver. 

TALS routine performs the same oroce 
Tequests that CARAC pb 3s ¢ c. 

This routine cieans the stack, increments the 
volume transaction count (CY.TRCT] <- CY¥.TRCTI+41), 
and exits queue [/G PACKET code (see section 7). 

anen all polish processing is finished, control is passed 

ing for write
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a 

to label FCXIT. The polish code flags whether the packet can De 

eeds. queued directiy to the ACP of needs. ta be Jueued.to the device 
driver for proper synchronization. The listing of ODRQIO 
contains a complete description of thea queueing and interlocking 
performed by tne executive. 

5e2ed 46 SORNRG Processing 

The second entry in the DRQIO module is SDRQRQ. This is 
the code that queues [/U0 packets to drivers and calls the driver 

initiator. The fotlowing steps are performed. 

12 Get the SCB address ({0.5C83). 

2-2 If the packet is not to be queued (bit UC.aQUE, 
CU.CTLI = 1), goto step 4. 7 

3 Queue the I/0 packet to the SC8B I/8 queue. 

4 If the driver is loadable, map KISARS5 into the driver. 

5. Call the driver at the initiator entry point. 

5. If the driver is loadable, restore KISA&5 to its 
original contents. 

7. Exit from the DRQIO code. 

NOTE 

The entry SDRGQRS can be used to queue an I/0 packet 
that has been constructed by other means. R1 should 
be the packet address and 85 the UC3 address. 

Se ded SETPZT Processing 

The executive normaily gueues 1/02 packets to 9OC8"s trom 
URI. doweyer, if the packet needs synchronization with the 

agevice driver, it is queued to tne Gevice instead. The routine 
SGTPKT is used by device drivers to get their next packet. when 
SGTPKT recognizes the I/G function as an ACP function, it queues 
the packet to the ACP and loops to attempt to dequeue another 
pacxet for the driver. The tests for this step occur at label
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305-6 Sasicaily, S$GTPXT assumes if the device is nountabie 
(TU.CHLI < 9) and an DCP—-style Ace, all L/0 functions. from 7 to 
3i(10) should be queued to thea ACP. 

Ii the ACP is marked as foreign, $GTPKT wili check the O0CB 
function dispatch aasks to see if the function is for the ACP. 
{If the DCB mask bit is set, the packet will be queued to the 
ACP, othetwise, it is raturned to the driver. 

523 UCP INTERFACE 

UCP-styie ACP”s are used to avoid modifying the executive, 
Particulariy DORQIO, for support for the new ACP. Section 5.2.1 
notes the point in the I/0 processing where the SCP. approach 
deviates from the traditional ACP packet processing logic. | 

The deviation occurs because the 1/9 function is marked for 
control processinge Control functions are processed beginning 
at the label FCCTL. First, the device is checked to sea if it 
is a mountable magtape device and the 1/93 request is rejected if | 
the task is not privileged. To avoid this processing, the > 
US~LAB bit in the UC&8 status byte (9.STS) should be zero. 

The next step is to copy the six IC parameters to the I/0 
packet. This done by a call to FCXP1 at label FCXOP. No checks 
are Rade on the parameters. Once the parameters are copied, the 
packet is passed to $DRQRQ for queueing to the device. Here, 
the packet is passed directly to the driver initiator because 
the UC.2UE bit in the UC8S control byte (U.CTL) is set. The 
driver than performs any processing necessary and queues the 
Tequest on to the ACP. 

Note that the UCP interface does not require any 
modifications to the executive. In addition, the interface uses 
Standard features of the I/0 mechanisn. Therefore, UCP-styie 
ACP”s can be interfaced easily to &SX-11M and future operating 
system releases will not affect the user-written code. 

net: ace for FC?P"sS is very similar to the UGC? 

Srocessing. ime C2 <gogic is inveked if the device is marked 

mounted and foreign ana the function masks indicate an aAcP 
request. Section 5.2.1 notes thea point in the I/U processing 
Where the FCP approach deviates from the DCP logic. 

The FCP logic first checks if an ACP has been specified by
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cnecxing taat UeaCP in the C3 is nonzero. Lf tae location is 
Zero, a orivilege violation is deciared (ibefki}.. Sexty LE a 
¥Ood address is storad in §J.¥Ce, the ¥C3B transaction count is 
incremented. 

The next step is to copy the six G10 parameters to the I[/0 
packet. TOis done by 4a call to FCKP1 at Label FCXGP. Note, at 
this point, the processing is identical to the UCP interface. 
However, if the UC.QUe bit is not set, the packet is queued 
directly to the ACP. Uthercwise, tne packet is passed to SDRaRG 

for queueing to the device and the packet is passed directly toa 
the driver initiator because the UC.QUt bit in tha UCB control 
byte (U.CTL) is set. The driver than performs any processing 
neceSsary and queues tne request on to the ACP. 

Wnile the FCP approach does not require any. modifications 
to the axecutive, it does depend on continued support for 
foreign ACP processing. For this reason, the UCP approach is 
favored if ali other considerations are equal. The main 
advantage of FCP’s is the Support provided by MOU and DMO. 

5.5 AC? INTERFACE 

No matter how tae I/0G packet is processed, the actual 
queueing to the ACP is done by the executive routine SEXR@P or 
SEARGF. These routines place the packet in the receive queue of 
the desired task anti Schedule the task for execution. SEARGP 
queues the packet by priority. The aiternate entry, SEXRQF, 

queues using first-in, first-out logic.. 

Note, that the routines are used by the executive to 
lnterface to other tasks besides ACP’s. For example, this is 
the mechanism used to pass command lines to MCR and abort 
messages to TKTN. | 

An ACP receives the packet by entering system state and 
removing the first entry from its receive queue.» The logic 
mecessary nas already been discussed in section 3.5.1. 

The only other godule in the executive wnhicn is aware of 

AC?”s5 dbesides ORRiID and [3SU2 is GREY. This moduie contains 

the code used to clean-up the system data bases when a task 
exits. aA part of this clean-up is to check that ali outstanding 
I/O is compieted and all I/0 processes have been terminated. _
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The code for th 1@52@ steps starts at iadei 53. in: DREIF.. The 
ziest step is to test tor outstanding 1/0 oy testing. T.I1GC. LE 
the value iS nonzeto, SIOKIL is calied for each davice assigned 
oy tne axitting task. 

unee the i/0 count has been reduced to zero, the logical 
unit table is scanned again 

processes. any attached deyices 
for attached devices and 1/0 
result in an I0.DET packet 

being issued by the executive on behalf of the task. Similarly, 
an I/O processes still active will result in an I0.CLN packet 
being queued to the device. This is done by calling SDRGRa. 
The packet should then be forwarded to the ACP and it should 
terminate tne [{/0 process in a 
task exit will not be completed. 

| The test for an 1/0 process 
each logical unit table entry. 
process is assumed. However, if 
function will not be issued. 

timely fashion. Otherwise, the 

is to check the second word of 

If the iun is non-zero, an I/0 
the lun is locked, the I0.CLN





CHAPTER 5 

ACP ENABLING/DISABLING 

An ACP must be enabled before it can be used for user I/G. 
Simiiarly, the reverse capability is usually provided. The 
common names for these operations are mount and dismount. This 
chapter will discuss the requirements for ACP enabling and 

disabling and present five approaches that could be used by an 
ACP implemantation. 

6e1 ENABLING REQUIREMENTS 

ACP enabling merely means satisfying certain conditions 
that allow user tasks to issue I/D requests to the ACP. for the 
Digital ACP“s, enabling a device is performed by the MOU task. 
However, the MOU task is not the only method. for enabling an 
ACP. Essentially, an ACP can be considered as enabled when it 
1s servicing I/0 requests from user task. The conditions that 
must be met to reach this state are as follows: 

1. The device is marked as mounted. The US.40U bit in the 
device status byte of the UCB indicates if an ACP is 
mounted or dismounted. If the bit is zero, the ACP is 
considered as being mounted. 

2e The TCB address of the ACP is stored in U.ACP of the 
UCB. This value will be used when an 1/0 packet is 
queued to the ACP. The field will be assumed to be 
valid if US.MO0U0) indicates the device is mounted 
C95. 400=0). 

wi
d 

’ ¥ it s fread trom the system pool. the address 

0 iC 7 Stored in ¥.V¥CS of the UCS. The first 
word of the YCB will o@ usec as a transaction counter 
and Wili De incremented when an 1/0 packet is queued to 
the ACP. The field wili be assumed to be valid if 
US.H40U0 indicates the device is mounted (US.MOU=0). 

4-2 The ACP has performed any operations necessary to
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nd the device. has verified user initialize its an it 

oar aseiaty for the devica and the- iyi? Tequest wi 

current stats 

Finaliv,y the ACP is dequeuing I/0G packets from its 
receive queue wonen they are queued to it by tare 
executives. 

ar
 

‘ 

The logic necessary to reach the state listed above is very 
Simole. The complexity of the Sigitai MOU task is because of 
the device initialization operations and command procsssing it 
performs and not the actual mounting of the ACP. for example, 
when mounting a Files-11 disk, MGU must read the Files-11 data 
structures on the disk and setup all the information needed by 
FLIACP for using the voiume. 

Before an ACP can be mounted, the current state of the 
system must be checked to see if conditions will allow the 
Operation. Among the more common checks performed are the 
following: 

1. The device characteristics word (J.CWi) in the UCB is 
checked to see if the device is mountable. If the 
device is not mountable (DY.MNT=0), the mount request 
is disallowed. 

2- The device status byte (U.S5TS) in the UCB is checked to 
see if the device is already mounted. If the device is 
already marxed as mounted (US.MNT=0), the mount request 
is disallowed. 

3. The device status byte (U.STS) in the UCB is checked to 
see if the device is marked for dismount. If a 
dismount request is pending (US.MDBM=1), the mount 
request is disallowed. 

4. The device DCB is checked to sea if the device driver 
is leaded. If the driver is not loaded (D.DSP=0), the 
Mount request is disallowed. 

5. The system task directory is searched for the ACP. tf 
the TCB is not found, the mount request is disallowed. 

Se The third status word of the AC? *’s TOS is chacked ta 

$@ea if the task «#as oOuilt as an ace. ff is was. not 

(T3U.~.ACP=3), tne Bount request is disallowed. 

ie The privileges of tne user are checked to sea if ne is 
allowed to mount the device. Typically, if multiuser 
protection was selected and the user is nonprivileged, 
nme must own the device or it must be marked as public. 
Otherwise, the user must be privileged in order to
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mount the device. 

desides. the common checks list above, usually device and 
specific aC? checks wili be made. for example, if labeling 
information ls availiable on the device, it will be checked 
against user supplied values to insure the right volume is being 
mounted. 

The other operation. performed when an ACP is mounted is. to 
process command options specified. A typicai ACP will aliow 
options which to be specified when it is mounted. The options 
override any defaults established at assembly and build time. 

In summary, mounting an ACP involves determining if the 
Mount fequest can be allowed, processing any options, and 
setting up the ACP to process user requests. A s@parate task 
can be uSed for this process, the ACP can be self-mounting, or 
some combination of the two approaches can be used. 

6.2 DISABLING REQUIREMENTS 

ODisabiing an ACP reverses the process of mounting it. The 
Same approach is followed. First, the dismount request is 
validated, any options are processed, and the ACP is dismounted. 
An ACP is considered dismounted when it is no longer marked as 
mounted for a device (JS.NOU=1). when all devices serviced by 
the AC? are dismounted, the ACD task exits. 

Cfne point to note is that the actual dismounting of an ACP 
OccurS asynchronously from the dismount request. Before the 
device can be marked as dismounted, all outstanding I/0 requests 
queued to the ACP must be completed and all I/0 process must be 
terminated. For this reason, a mark-for-dismount bit (US.MDM) 
is available in the U.STS byte of the UCB. When this bit is 
Set, it signifies a dismount request has been made. The ACP 
will compiete the process when all outstanding activity on the 
device is complete. Also, no new 1/0 processes will be allowed 
to be initiated. 

Tre uSual. aporoach to dismount an ACP is for a separate 
Cask to process the dismount cequest from the terminal and queue 
an [U.JMC pDackat to the aCcP. Unce the oacxet is recaived by 
ACP, it completes the process when all activity for the unit: is 
Linishad Digitai’s O40 task is an ?2xampie of this oprocess. 
The checks performed Oy DMG are typicai for any dismounting 

l. The device characteristics word (U.CWi) in the UCB is 
checked to see if the device is mountable. If the



ACP ENABLING/OISASLING | PAGE 6-4 

device is not mountable (DY."NT=9), thea dismount 
caquest 1S wisallowed. 

deyice status byte (0.573) in the UCB is checked to 
See if the device is mounted. if the device is not 

mounted (JS.4'NT=1), the dismount request is disallowed. 

KO
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e
e
 

| 

~e
, 

4)
 

3. The device status byte (U.5STS) in the SCB is checked to 

see if a dismount cequast is aiready pending. If a 

request is (9S.40M=1), the dismount request is 
» 

disallowed. 

4. The privileges of the user are checked to see if he is 
ailowed to dismount the device. Usually, the same 
checks performed for mount privileges are applied. 

When all checks are finished, the dismount process sets the 
US.MDM bit and queues an I3.DM0 packet to the ACP. This packet 
is processed by the ACP in the Following manner. 

1. The I0.DN0 packet is returned with the appropriate 
code. Usually, tnis will be Success 

2. If the transaction count in the ¥C8 is used in the 
usualiy fashion, it will indicate the number of 
outstanding I/0 packets queued to the ACP and I[/6 
processes. #hen the count reaches zero, the ACP can 
complete the dismount process. Otherwise, it continues 
to service I/0 packats, reexaming the transaction count. 
after every packet is finisnec. 

3. The ACP is marked as not mounted (US.MOU=1). 

4. The mark-for-dismount bit is turned off (US.MDM=0). 

5. The ¥C8 is returned to the system pool. 

6. The internal count of mounted devices is decremented. 
When the count reaches zero, the ACP can finally exit. 

Sigitai’s soiution to snabiing and iisabliing jce’s is the 

MOY and Oa0 #CR tasks. The next two sections outline how these 
tasks functions and their applicability to uSer-written ACP’s. 

In general, the use of tne MOU and DAD task for user-written 

ACP”S i858 not recommended because of the support problem for 
future releases of the operating system.
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tae “GU task supports Mounting fiies-ll disks and ANSI 
magtapese it aiso contains support for DECNET Phase I. 
However, 40U is no longer used by UECNET. In addition, the 
RSX-11iM ¥3.2 version of MOU provides support for the /FOREIGN 
Switch. This is intended to allow MUU to be used for FCP=style 
ACP" s. 

The fiow through 400 is diagrammed in Figure 6-1. MOG 
consist of two common modules used for all ACP’s (MOUROT, 
MQOUPARK) and ACP specific parsing ang mounting routines. Tne 
overall approach to adding a new ACP is to code a new parsing 
and mounting routine and modify the dispatch points in MOU to 
correctly call these routines for the new device. 

The task entry to M00 is in the module MOQUROT. On task 
entry, an immediate dispatch is made to the entry $SMPREP in the 
module MOUPAR. The initial command processing performed by 
MOUPAR is as follows: | | 

1. The parameter area used by MOU is zeroed. This area is 
in AOGUROT and is referenced throughout the task. 

2e The command line is input from the users terminal. 

32 The device to be mounted is parsed from the command 
line. The remaining switches are not examined at this 
point. 

4. Lun 2 of the 40U task is assigned to the specified 
device. 

Se The UCB address is retrieved from the LUT table and 
Stored at label SMDEY. 

6. The device DCB is checked to sea if the device driver 
is loaded. 

7. If the device is not a magtape (DV.REC=0), the unit is 
attached. | 

unee the common command sarsing is finished, the device 
specific varsers are cailed from ¥4GUPAR.. The £3 device 
Characteristics are examined. to determine which device voarser 
snoul mould be useds S#PARLL (Files-11), APARNT (SUSI magtapes), or 
aPacCM (communications device). If 40U is to be used for a 
uSer~written ACP, the code at this point will have to be 
modified to dispatch to the new ACP parsing module.
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5 MOUEP (MOUROT) 

| 
\G/ 

SMP REP (MOUPAR) 
j 
1 JMP 
/ 

i i i 
| Files-il : | Magtape {| DECNET 

i i i 
\I/ \l/ \i/ 

SMLIPR (HPARI1) SMMTPR (MPARMT) SHCMPR Ca PARCH) 

i | 1 j | 
| } Return | 
i i _ i 

} JSR 
i 

we eee eee -——-—— wpe n nen ee nome 

i i 
Files-il Magtape j DECNET 

l i 

J 
i 
l 

Ni/ \l 
4 
i 
| 

/ | \i/ 
SMLIEP (M1L1IOY) SMMTEP (MMTOY) SMCMEP (MCMDY) 

i j 
i Return i 

i I 

| 
| JSR 

i 
Al/ 

SMDISEP (¥4BISOV) 
i . 

j1 Return 
} 

\i/ 
Exit Task
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sing modules perform basically the same operations. 
j. steps area pertorned: 

ne YOR is aiiocated from the system pool. The address 
f the butfer is stored in S5H¥CS and the size in 

S4YCBL. The initial ¥CB is zeroed. 

2e The remainder of the command line is parsed for the acP 
specific switches. 

3. The user privileges are examined to see if the user has 
the necessary access to mount the device. The check is 
performed by the routine SPYTST in the nodule MOUPAR. 

4. If needed, the mount list entry is allocated and filled 
| in with the users terminal UCB. The mount list entries 

are used for disks and do not need to be used for 
uSere-written ACP’s. 

When ail parsing is completed, control is returned to 
MOUROT. Here, some of the basic tests are performed and a 
dispatch is made to the device specific mount modules: M1109. 
(Files-11), MMTOVY (ANSI magtapes), or MCMOV (communications 
devices). This is the second point modifications will need to 
be added to correctly dispatch for the new ACP. 

The actual device mount takes place in the device specific 
mount moduies. The disk and magtape routines perform device 1/0 
to read the volume labeling information. The best routine to 
use a5 an exampie is MCMOV. This routine has no device specific 
I/G and therefore can be more easily read. The usual processing 
performed for a device is as follows: 

1. The syStem task directory is searched for the ACP’s 
TCB. 

2e The TCR is examined to see if the task was built as an 
ACP. 

3. The I/O packet for the I10.MQU request is allocated from 
System pool and initialized. 

4d, The device is. detached. 

an a5 m= yt +9 Se me . _ to 4 oP a ide: met, —, Saedoom™ : * $a: 3 + ys: a? me + | - 28 adadareass of the ¥CS ailocated Soreviscusiy is. storcad 
in the 53Cs. 

Se The VOCS transaction count is incremented. 

7. ‘(The device is marked as mounted by clearing JS..MNT. 

B. The TCE address of the ACP is stored in the UCB.
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3. Fhe 10.800 function is queued directly to: the AacS. 4o0 

is. piacad. inte [/0 wsait and if. increments Lts. [7a . 

count. 

Shen the ACP completes the I[0.4DU0) function, it freturns 
Ssuccess/failure to 400. The MOU task then cleans up, outputs 

any volume information, and exits. 

623.2 MOU /FOREIGN 

A new feature of MOU in RSX-11M V3.2 is the support of the 
JFOREISN switch. This switch allows usSer-written ACP’s to be 
enabled for devices. Unfortunately, the implementation is not 
easy to follow. However, the feature does provide a mechanism 
for mounting user-written ACP’s without modifing MOU or writing 
any new code. If used, the MOU sources should be Studied to see 
how the switch affects the normal processing performed by MDU. 

6.3.3 DMO Tasx 

The DMO task consists of one module, DISMNT. The procedure 
for dismounting a device is much simplier. in some cases, the 
DMO task may be used Tor user-written ACP "s without 
odification. 

The flow through DMG begins at the task entry, SDMCEP. The 

processing is as foilows: 

<To be written>d 

6.4 NON-STANDARD APPROACHES 

As stated before, the use of the Digital “MOU and DMC task 
is not recommended for user-sritten ACES gecause ot tne support 

peobiem from raleass to talease of thea 25a erating. systema The 
Coilowing 20proaches can 35e used instead.
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e421 Saif-initialization wa
 

The @gasiest method of initializing an ACP is for it do the 
mounting itseif when it is first Scheduled. This.approach is 
approoriate for Aace?’s which service only one device driver and 
involve no option processing... The ACP can allocate the VCB, 
setup tne UCs status as needed, and perform any device 
initiaiization. Unce mounted, the initialization code can bea 
overwritten as data space. Another possibility. is to place the 
initialization code in an overlay seament. 

Usually, when this approach is used, the acCP is essential 
to the operation of the device and there is no reason to every 
Gismount it. Therefore, the disabling step can be ignored. 

6-24.22 Driver Initialization 

A aiternative to the ACP self-initialization approach would 
be for the device drivers serviced by the ACP to initiate the 
mount. If the UC.~PwF bit is set in UC38, the power recovery 

entry in the driver is called when the system is booted or the 
driver is loaded. This entry can be used to start the mount 
processes Either the driver can set the necessary status 
directly or it could queue a I0.DMO packet to the ACP and let it 
finish the operation. 

The Same disadvantages apply to this appreach as tor the 
previous section. There is no convenient nethod for dismounting 
the ACe® and inputting mount-time options. However, the approach 
cdoes allow several different drivers to each mount the ACP 
Separately for themselves. 

b.4-3 Alternate Task 

A final approach is to implement new system tasks to. 
specifically mount and dismount the user-written ACP. The tasks 
can be modeled after tne AGU and DMO tasxs. The new tasks can 
Oerform any specisi orocessing. requiced. The @ajor advantage of 

Cnis. aboroacn is the independence gained. from future Digital 

modifications to 400 and OHO. 

This approach was used by OECNET to mount NETACP and set up 
the otner software. The samole ENA and DIS programs distributed 
with tnis manual can be used as a basis for the ACP specific 
enabling and disabling tasks.





CHAPTER 7 

ACP IMPLEMENTATIGN 

This chapter covers some of the basic considerations of ACP 
implementation. The material is not exhaustive and will not 
apply to every ACP. All ACP implementations will be different 
and no fixed set of guidelines can govern how an ACP. will 
function internally. 

Tei TASK ATTRIBUTES 

ACP”s are constrained by the limits RSX-11M places on 
privileged tasks. RSX-11M associates a set of attributes to 
each tasx in the system. The proper definition for each 
attribute will have to be decided when the ACP is implemented. 
some of the attributes involve trivial decisions: the 
partition, taskname, atc. Gthers are more important and ara 
discussed in the following two sections. 

7eiel Task Mapping 

The major task attribute to be considered is the ACP task 
Mappinge Figure 7-1 diagrams the mapping for a privileged task. 
The first four APR*”s ({APRO-APR3) are always mapped to the 
executive. APR4 is mapped to the exacutive if 20K executive 
Support was selected when the system was generated. If the AcP 
is te be portable between systems, APR4 should not ba used.s. 

sormgaiiy, tne AUP is then Left with APRS and AP86 to aad 
its task code and APRT fo map the i/o page. ii 38 £8 is not 
enough gemory, the ACP can extend into the I/G odage. dowevyver, 
anen a Switch iS aade to system state, the executive will unmap 
tae ACP*’s APRT and map the I/G page. If the top of the ACP is 
used for data and not code, this restriction wild usually not be 
a probieme
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Figure J-1 
TASK MAPPING 

Tele2 Task Build Requirements 

when linking the ACP, several TKB options apply. First, 
the task should be declared as an ACP with the /AC switch. This 
TRB switcn causes T3.ACP to be set in the TCB when the ACP is 
installed. When T3.ACP is sat, the eaxecutive prevents sends to 

the ACP task. This is desirable because tne ACP is receiving 
the I/0 packets on its receive queue and would have trouble if 
Some other task were allowed to send it messages. The /AC 
switch is also useful for identifying tne task as an ACP when) 
Che device iS mounted. 

The /AC switch also causes the task to be marked as 
privileged. The other TKB switches used can be set according 
the ACP implementation. 

There are no special TXS8 options that apply strictly to 

ACP*”s. Therefore, the options specified will be a function of 
the ACP implementation and the aenvyironment the ACP will be 
axecuted in when it iS nounted.. Gne consideration is whetner to 

use a separate partition. tor the 4CP other than the one ysed. for 

user tas‘s. A igck-out condition. can occur. if a user tas 

issues an 1/0 raguest to an AC? wnicn is swapped out because of 
tne user task.
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Jed OFSIGH CONSIDERZATIONS 

THis: Section comments on Some denerai design considerations 
foc ACP”s The list is not exhaustive and has been deveioped frog 
Dast experience in wOiting ACP’s. 

Besides receiving I/0 requests from user tasks, ACP’s 
usually issue I/Q request. These request can be to device 
drivers or to other ACP”’s. Normally, the ACP would use the 910 
directive for any 1/0 it needs to perform. However, when 
performance is an issue, the ACP can bypass the normal executive 
directives and interface directly to the drivers. In 
high-performance environments, the ACP and the driver may 
actually use cooperating code and bypass RSX-11M altogether. 
How an ACP performs its 1/0 using non-standard logic is strictly 
up Co the implementation. 

JTe2e2 Transportability 

Uften, an ACP is required to run on a variety of machines. 
The ACP coding can be greatiy simolified if the -ACP is 
restricted to one type of machine.. However, by using 
conditional assembly symbols and interfacing correctly to the 
executive, it is pos srpie to write an ACP that will properly 
function on all POP-1Li’s | 

Tha biggest difference between machines is the presence or 
absence of memory management. Typically, any code used to move 
information between the ACP and a user task must be assembled 
with conditionals for memory management. Ona mapped systan, 
tne APR’s must be manipulated. Un an unmapped system, tie 
entire system can be addressed directly. The problem can be 
avoided by using the executive routines to manage data 
transfers. 

The other large difterence between naachines is arithmetic 
instructions. The odider PDP-11"s ds net Aave the MUL/DBIY 
instructions. TfL transportaplity is desired to such macnines,. 
the executives SoOLy/3s80L routines should be used.
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mF 

3 feces POOL Utilization 

Host RSA-LIM systems suffer from a iack of pools aACP"sS are 
a potential large user of pool. Limits on the amount of pool an. 
CP can use and use of inteérnai versus system pools shcouid be 

~ 

A 

considered in the design of an ACP. 

The typical approach is to creates an internai ACP pool that 
is structured the same as the A2SX-11™@ system pool. The size of 
the pool is a mount or Llink-time option. w#henever the ACP needs 
to aliocate an internal structure, an attempt is first made to 
allocate from the ACP pool. If this fails, the allocation is 
attempted from the system pool. ahen the structuce is 
Ceallocated, the address indicates to which pool the memory is 
returned. 

Je2e4 ACP Variables 

The design of an ACP should consider the amount of 
flexibility that will be built into the code. There are four 
types of ACP variables: assembly-time statements, TKB switches, 
mount-time options, and run-time 1/0 functions. For example, an 
ACP may uSe a separate LUN for each i/G process it supports. A 
TKB option would specify the maximum number of luns the ACP can 
use. A mount<time option would then specify the number of 
actual luns to be used (up to the taskbuilder Limit). 

A good practice is to make the defaults for each option 
settable by the taskbuilder GBLPAT and GBLSYM commands. This 
allows each installation of the ACP to specifically configure 
its defauit options. 

7.225 Parformance Statistics 

{ff the ACP supports options, it should then accumulate 

Statistics on its parformance. This wouid allow adjustment of 
fhe ontions to Maximize oerfoermance in a given anyironment. 

without statistics, Che users of the ACE will be faced with.a2 

Situation similar to FLIAte. Thera afe many switcnes for 

mounting 2a a@isx. dJoweveac, axceot for ayebailing the systen 

perctormance, there 15 no way to teil how a particular option is 

peartlorminge 

If performance measurements are used by the ACP, it the 
performance code should be Conditionally assembled. This wouid 

‘allow a smaller version of the ACP to be assembled after
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pe 

ant axperience with the varicus options is obtained. In surfficie 

aadagiticn, Some methed of examining the statistics is. needed. 

Thais can be as simple as using the MCR GPEN command to examine 
known locations. in other cases, the ACP may support 1/0 
functions to return is performance data. Une final zethod is to 

xeep the perfotmance data in tne system pool and implement a 
separate task to access the data and print reports. 

Je2s6 Seriai Versus Parallel Processing 

The final consideration in the design of the ACP is whether 
it will process user I/0 reguests in serial or parallel. A 
Seriai ACP will only process one I/0 request at a time. This 
greatly simplifies the implementation because only one set of 
internal data bases needs to be kept and the flow through the 
ACP is completely synchronous. The ACP only attempts to dequeue 
an I[/0 request from its receive queue when it has finished the 
previous request. FILlACP is implemented as a serial ACP. 

The serial approach is appropriate for ACP"’s which service 
fast devices such as disks. There will be little delay for ACP 
I/O The disadvantage of the serial approach is that the ACP is a 
bottleneck in the I[/0 mechanisa. 

An ACP which allows parallel processing of user I/0 
requests will typically stipport cone I/O request for each 1/08 
process. Such an approach is particularily applicable for AC29%5s 
@hich service communication devices. NETACP is an example of a 
parallel impiementation. There is a significant delay between 
the time the user DECNET QI10 is issued and the necessary NSP 
protocol has been exchanged to fulfill the request. 

However, this approach is much more complex to implement. 
Many of the data bases and variables used by the ACP will have 

to be duplicated for each 1/0 process. in addition, the logic 
of the ACP must be able to save the context of one operation 
when it reaches a checkpoint, process another I/0 function for 
another process, and eventually resume the original process. 
This requires the ACP code to be reentrant and some sort of 
internai scheduling algoritha to be implemented. : 

Because ACP”’s usually involve complex logic to implement 
tneir protocols, much of the time spent in development will be 
cdevoted to debugging. In addition, because bugs in the ACP are 
likely to corrupt the operating system, the stability of the
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macnine for other users will be reduced. 

One advantage of ACP’s is that SDT can se used on the task 

portions of the implementation. Hosever, JDT cannot Se used to 

bDreaxvoint within portions of the ACP code that fun at system 
state. In such code, XOT would have to De used. Simiiarly, ADT 
would have to be used for debugging any driver or executive coda 

involved witn the ACP. 

Another problem in developing AcCP”s occurs if the ACP 

terminates abnormally while still mounted. The data structures 
still mark the AC® as being mounted and the typical method to 
clean them up is to reboot the systen. One alternative to this 
approach would be to write a Special privilege task that 
destroys the ACP data structures to the point where you can 
remount the ACP. while some pool may be lost, the basic 
integrity of the system can be preserved.



CHAPTER 8 

There are many executive services an ACP can use. This 
chapter briefly describes some of the services available from 
the executive. There are many other facilities which are not 
documented in the chapter. The actual calling sequences for the 
routines can be found in the executive listings. fhe routines 
are also documented in the RSX-11™M System Logic Manual. 

Bel SYSTEM STATE 

Before an ACP can uSe an executive service or manipulate 
System data structures, it must make sure its access to the 
executive is correctly sychronized with otner system activity. 
This is done by switching to system state. Once. a switch to 
System state is made, the ACP is running as a oart of the 
executive and must follow ail rules applicable to the Kernel 
State. For example, directives cannot be issued from system. 
State and any unexpected trap will cause the system to crash, 
cather than aborting the AC?P. 

The switch to system state is accomplished by issuing an 
EMT 376. This instruction is followed by the address to return 
to when a return is made to task state. The following 
summarizes the switching to system state process: 

Call By: CALL SoWoTK,addec CXSAAC MAT) 

Ganersates: MT 375. 

eaURD addr 

aitacts: Aafurns to aext instruction 

Switches to xernei acde 
Maps uSet APR*s 4(7),5,6 to xernei space 
Kernel APRs 0,1,2,3,4(?) mapped to executive 
Kernel APR 7 mapped to [/0 page 
vaves all registers
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Yalues can De c : 
in 2(8?) to 19(5P) before RET 

we 
9) 

é KO
 1/0 TERMINATION 

Ohe service used by acP’s is I/ packet tarmination. The 
I/G termination code is located in the executive module IO0SUB. 
Three entries are provided by the executives SITIODCN, sSi0ALT, 
and SidOFIN. The first two entries are used by device drivers. 
In addition to the I/0 packet termination, these routines free 
the device for the next 1/0 packet. The SIOFIN routine is the 
entry usually used by ACP’s as it does not affect the driver 
data bases. 

8.3 ADDRESS CHECKING 

Another service provided by I0SU8 is address checking. 
Whenever an address is passed from a user task to an ACP, it 
must be checked by the executive to wake sure the address is 
within the boundaries of the user tasx. This check must be done 
in the context of the user task. Therefore, address checking. 

must be performed Defore the I/0 packet is queued to Ehe ACP. 

Tne executive provides five entries for address checking. 
The first three, SACHKP, SACHKY, and SACHK2, are only used for 
directive processing and do not return errors to the caller. 
Instead, they return an directive status error if the address 
check failed. | 

The two entries used foc I/Gereiated address checking are 
SACHKB and SACHCK. The first entry checks for proper byte 
alignment. The $SACHCK requires word alignment. The routines 
caturn with the carry bit ciear/set as a success/failure 
indicator. 

in Order tor an ACP to address a user-tasxk address on a 
mapped system, the user-task virtual address must be transformed 
into a relocation bias and offset. As in adaress checking, this 
process must be performed in tne context of the user task.
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TWO antries in [US508° £xorovidce support for address 
ralocationse The firsk routine,. sSRELOC, transforms the user. 

Virtuai address into a relocation bias to be loaded into APRS 
‘and the APRS displacement. These vaiues can then be pvassed. to 
tne ACP, which can tnen use them to map the user task addresses. 

The second routine is named ‘SRELOM. The routine in 
addition to performing the address relocation, loads xarneli APRS 
witn the address bias. This routine is used by the executive 
andjor drivers anen. processing an ACP I/G request. and 

Teading/writing user-task memory. 

38-5 BUFFER ALLOCATION 

The executive module CORAL contains support for buffer pool 
allocation. The routines are normally used to allocate and 
deallocate space in the system pool, howaver, they can be used 
to manage any buffer pool which follows the RSX-11M system pool 
mechanism. The System Logic Manuals provide details on this 
mechanism. 

Two entries in CORAL can be used for buffer allocation. 
The SALOCB entry is the general system pool allocation routine. 
The SALOC1 is an alternate entry. Here, the buffer listhead 
address is passed to the routine instead of defaulting to the 
system pool as in S$ALOCS. 

NOTE 

The SALCLK (allocate clock queue entry) and sSALPKT 
(allocate I/0 packet) Should not ba used by ACP’s. 
These routines return a directive status error if the 
allocation fails instead of an error return to the 
caller. 

CORAL also orovides two. utter deailocation entries. 

2DEACS is the general syst n 9001 deailocation routine. $DEACI1 
is tna aiternate antry for general d¢ailocation of buffers for 
non-system pools.
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The meduie QO0EVE provides a vYvariety of entries to 
mMmanipuiate the various KSA~-LIM Queues. The aost used entries. 

are S8inSr, SS8INSP, and SRRMYTF. Tne first two routines 

respectively insert by first-in, first-out or by queue entry 
ptiority. When priority insertion is uSed, byte 2 of the queue 
entry 1S assumed to contain the priority. 

SQPMVF removes the first entry in the queue. This routine 
is used by ali  AcP*s to remove I/O packets from the receive 
queue. it may also be used for internal ACP queues or other 
RSX-116 data structurese 

8.8 DATA TRANSFER 

The module SFCTL contains an extremaly useful. routine for 
passing data between ACP’s and the user task. The routine 
SBLXIOG moves a block of data between any two points in a mapped 
system. It is called with the number of bytes to move, the 
Source APR5 bias and offset, and the destination APR6& bias = and 
offset. 

NOTE 

The otnmer routines in this moduie are for davyvice 
driver usage. They expect the UCB to be set up and 
Should not be used py ACP’”s. 

B.9 TASK SCHEDULING 

The last executive services commonly used by ACP"’s are 
found in the module RESS8. The routines in this module perforna 
tasx scheduling. fhe most useatiui entries are S#ARGF, SEARG? » 
and S2£xXkRQg. These routines pass an iff packet to the raceiyve 

Gueue of the caquested task ang scheaduis the task for execution. 

Tf tae task is not active, it iS fun for the first time. 

SK 2S unstopped and potentialiy becomes 
Lion 

Otherwise, the ta 

avaliable ior execu 

Another useful routine is 5STPCT. This routine stops the 
current task and is used by ACP”s to stop themselves when they 
have no work to doe Note, when called at system state to stop
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the ACP, 

The actual rescheduling does not occur unti- 

system state. 

the routine merely aarks the ACP TCR as. being stopped.





APPENDIZ A 

READINGS/R2EFERENCES 

Tnis appendix lists documents that anyone writing an ACP 
should be familiar with. It is impossible to present an 
exhaustive list because "everything™ one needs to know to write 
an ACP is an intimate knowledge of tie system. 

Ael DIGITAL MANUALS 

The following is a list of the most relevant RSX-11™ 
manuals. No Single manual deals with the subject of ACP"s. In 
fact, the manuals contain littie information directly applicable 
to ACP”s. The information concerning ACP’s must be extrapolated 
from descriptions of other subjects. | 

Aelel RSX-1L1M Executive Reference Manual 

Tais manual describes the available executive services and 
system directives. it also presents some material on the 
structure and design of the operating system. 

Aele2 KSX-11M Crash Dump Analyzer Reference Manual 

This manual describes the use of the Crash Dump Analyzer 
(CDA) utility. #hile tne ACP implementor will certainly become 
very familiar with crashes, the most valuable section is 
Appendix 38 which list the system cata structures and symbolic 
offsets. :
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Aw1.23 IAS/RSKX-11 1/9 Operations Reference Yanual 

This manual describes the use of the File Control Services 
(FCS), auncluding diagrams of the FCS data structures. The 
manual is oniy important to someone interfacing an ACP to FCS. 

Ae1.4 TAS/BSX—-11 RMS=-11 Programmer ’s Reference Manual 

This manual describes the use of the Record Managenent 
Services (RMS). However, it contains no information on RAS 

internals or data structures. Tie manual is only important to 
Someone interfacing an ACP to x&MS. 

Ae1.5 RSX-11éM 1/0 Drivers Reference Manual 

This manual describes eaach RSX-11M I/G driver and the 
format of the If/G requests serviced by each driver. The 
appendices contain useful summaries of all Digital defined I/0 
requests and error codes. | 

Ael.6 8S5X-11M Guide to Writing an I/0 Driver 

This manual contains the information necessary to write an 
I/O driver. [It aiso presents the best description of the 
overall I/0 process. It contains descriptions of the I/0 data 
bases and basic I/O flow. This manual is a good starting point 
for anyone considering writing an ACP. | 

Aele 7? RSK-11M System Logic Hanuals 

This two-volume set is not included in the RSX-114 
documentation kit. However, it should be considered a "must" 
purchase for implementing an ACP. The set contains information 
on the structure and design of RSX-11¢. It aiso includes 
ageSctiptions of ail executive modules and data bases.
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The final authority on xSk-11M is the source listings. The 
RSA-LLM binary distribution kit includes the sources for the 
executive, device drivers, and MCR. The utility. source kit. 
Supplies sources for all utilities, FCS, F11ACP, and the macro 
libraries. | 

The sources are very well written. This section mentions 

the most useful modules. 

Ae2el Executive Sources 

A complete listing of the executive should be available 
before writing an AcP. in particular, the following modules 
Should be read: | 

1. DRQIO - This module contains all the 910 processing 
code, including the executive ACP processors. | | 

2. I0SUB - This nodule contains all routines related to 
| ‘1/0. 

3. DREIF - This modula contains. the code related to tasx 

exit. Of interest to the ACP writer is the code 
relating to 1/9 cleanup. > 

A.2.2 OU Sources 

The sources for the MOU task are found on the RSX-11M MCR 
Source disk in UiC £12,103. The following modules comprise this 
task. | 

1. MOUROT - This module is the root for the taske It 
contains the dispatching code for the mount process and 
the arror handling coda. 

2e MOUPAR - This module is the gsneral parser for the 
taske It determines the device name specified in the 
command line and dispatches to the appropriate 
device-specific parsec. 

3-2 MPARI11 - This module is the command line parser for 
Files-il. |
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4, MPAQMP = This todule is thea command line parser for 

ANOL magtapes. 

MPARCM - This aodule is the command line oarser for 
DECHET Phase I. 

(y
i 

o 

6e “481109 - This module is the mount processor for 
Files-11i. : 

7. MMTOY - This module is the mount processor for ANSI 
magtapes. 

8. MCMOY - This module is the command line parser for 
DECNET Phase I. 

32 MDISOVY - This module displays tae volume attributes. 

AeZe3 DHDB Sources 

The DMG task source is the moduie DISMNT.MAC. This file is 
ICR source volume in UIC [12,10]. found on the } 

Aededt FLILACP Sources 

FLIACP is the one Digital ACP for which sources are 
available at most sites. fhe ACP sources are found in UIC 
[13,10] on the MCR/FCP source disk of the RSA-114 ¥3.1 kits. 
The source code was omitted from the RSX-11M V3.2 distribution. 
Perhaps the most useful file is DISPAT.MAC. This module 
contains the I/0 packet dequeuecing and dispatching code. 

he2e5 DECNET Sources 

The DECNET sources are another example of an ACP. However, 
the sources are only availabdle by purchasing the DECNET source 
Kit.
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Aezed FCS-$LL Sources 

The FCS sources are found on the KSX-11M utility source kit 
in Ufc 530,103. If FCS must be modified to use your ACP, this. 
KLC should be purchased. FCS is very old and not sritten to the 
Standards used for other code. Tre reader will find that the 
code jumps around considerably and is difficult to follow. One 
very useful way of listing FCS is to make a concantenated 
listing. The sources contain directions for doing this. | : 

Ae2e./] Other Sources 

The RSX-116 source distribution Kit. contains many other 
useful modules. Among the most significant are the following: 

1. £32,101] - PIP sources. 

Command line routines (GCML, CSI). 2. 55,10] 

3. £60,103 - PIP utility (PIPUTL) sources. 

‘4. €66,103 - Macro definition files.





This section details the features of data structures of 
interest to the ACP implementor. Oniy the fields of interest to 
ACP”s are discussed in this document.j Further information can 
be obtained from the references listed. A diagram is presented 
for each structure, along with information on which macros and 
files define the symbolic offsets, values, and bit masks. 

NOTE 

The macro definition files refered to are located on. 
the RSA-114 Utility Source xit in UIC [655,10]. A 

listing of these files is a very valuable reference 

tool. 

The global definition file is the file used to create 

an object module containing tha symbols defined as 

giobals. 

Bel S10 DATA STRUCTURES 

The Q10 data structures structures are used to hold the I/0 
‘patameters and route the request to the correct device. The 

Structures in this category are the 910 directive ovarameter 
oilock, the i/G packet, and the window block sortion of the tas. 
Yom wa 
if aa a £ s
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go J i2. i DIC ; 
|----- catneneniestbeainaniateataadiatententaatenheatendeaiemaste ———-——= j 

02 } 1/1 Function Code i 

fm rr rn se restr ennn- |] 
04 |. Logical Unit Number | j 

J mam nr tt rrr tre | 
06] Priority |  EFN i 

] mn nr rn rrr rr rrr nnn | 
10 «(j 1/d Status Block. Address j 

] teres --j 
12 ] Ast Address j 

| rr rr rane nme ! 
14] j 

|--- ~--| 
160 J i 

j--- —--} 
29 | : {/O Parameters i 

{--- -~-- | 
22 | i 

j--- ——— | 
24 | j 

{--- --- | 
26 i 

Symbol Definition Macro: 
Macro Source Filename: 
Macro Library Filename: 
Global Definition File: 
Object Library Filename: 

Figure B-1 
Q10 DP8 

QD PBS 
RSMDIR.MAC 
RS AMAC.*SHL 
DIRKDEF.MAC 
SYSLI3.0L5 

Q.I10SB 

Q.ITDAE 

@eITCPL 

Q. IOPR 

PAGE 8-2
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alel 82109 Birective Parameter Sicock 

taSK constructs 4 @i0 irective earameter piocx 

(O°3) and issues a QI0 directive shenever I/G is to. be requested 
-from a device. fhis inciudes [/0 requests to <ACP"s. The io 
DPB is normaiiy constructed by the 9105 and GIO0WS macros. The 
tormat of the @I0 DPB is shown in Figure 38-1. 

Tae following fields in tne G10 DPS must be considered when 
woiting an acp; 

ae lUFN The I/0 function is split into two bytes. fhe nigh 
byte is tae function code and must be from 
0-31(10). This is the value which is used by the 
executive to determine the action to be taken for 
the function. The low byte is the function 
modifier. It is not processed by the executive but 
is passed to the driver/AcP. 

The choice of I/9 functions will depend on whether 
a DCP or UCP is being written. DCP typically use 
an existing set of tunction codes (such as 
Files-11). Note, DBCP”’s require all ACP function 
codes to be greater than or equal to seven. In 
fact, S$6TPKT assumes all I/0 request with codes 
from 7-31(10) issued to a device with an AcP 
enabled are ACP functions and dispatches them to 
the ACP. 

Wnen woiting a UCP, it is wise to choose a function 
code that is not used by other drivers and ACP’s. 
If a I/O request is issued to the wrong device, 
this prevents unexpected operations from occuring. 
The modifier byte can be used to separate a class 
of I/O functions into separate requests. 
Currently, all function codes but 31(10) have been 
used by Digital. However, codes above 24(10) are 
used only for specialized functions for 
communications devices and real-time interfaces. 

Q.-I0PL How the 1/9 parameter words will be used by an aAcP 
is ACP dependent. The only constraint on this set 

safametercs. is that for transfer functions tha ot © 

first parameter must be 4a butter address and the 
Qe il0PlC+2 must ba the buffer size in bytes. 

RSA-11M Executive Reference Manual, vdayes 6-90 to 6-94. 

This section documents the format of the BP8 and how 

Co setup the 310 macros.



DATA STRUCTURE DETAILS | PAGE 3-4 

ry gn a 4 RX ftey 43 - lab 4°r4 ; m ewe 2S5X7 LLB Guide to ariting a Ueyice 
7% 5 ~ 
& et 

2 Qciver, pages 4-6, 4-7. 

section documents fhe. for mat of a DPS. 

2SX-LioM [/O ODrivercs katerence “aanual. THis: manual 

documents aii current, device driver @f0 functions and 

theic associatad parameter Lists. Of particular 
interest are Appendices aA and B which summaries tne 
Qi0’s, their parameters, and tne various error codes. 

TAS/RSX—-1L1 IT/G Operations kefearence Manual, Appendix tI. 

This appendix contains a iisting of QITOQSYM.4AC. This 
file defines aii {/0 function and error codes. 

RSX-11M System Logic Manual, Volume 2, pages C-41 to C-45. 
This section documents the various macros used to 
create @[10 DPB’s and issue the QI0 request. 

Bele2 I/0 Packet 

The I/O packet is constructed by the executive from the 
information in the @I0 directive parameter biock. The [/0 
packet is then dispatchea to the proper service routine. If an 
ACP is enabled for a device, the service routine is the ACP. 
The format of the I/C packet is shown in Figure 3-2. 

ACP”“s are concerned with the foilowing fields in an T/0 
packet. In general, tne 1/0 packet snould be conSidered to pea 

cead-only. The only eaxceptions are the function. code and 
parameter fields. These can be changed when the acCP is 
reformating the request and forwarding it to a device driver. 

{[.TC8 This field contains the TCB address of the 
requesting task. The ACP may store this address 
away for further ceference. 

T.eLN2 This is a very important field for ACP’s because it 
contains the address of the address of the window 
block (see next section). Sote, that this address 
cannot be saved but should be obtained from each 
Separate I/0 packet. Task neaders may be destroyed 
and fecreated during tasx execution. In general, 

only the TOs address can be: Sayed oy an ACP for a 
task witn an sectiva connection.



DATA STRUCTURE DETAILS 

00. | Link to ‘Yaxt t/a Packet ] 
 lateteneneniertnatrnnheinieateaiatietaeieeeataeen ~—— j 

02 4 BEN , Priority i 

| mem rt rr rrr ern ~]} 
O04 j TCB Address i 

| men nt rn rn ne | 
96 |] Address of Second Lut dord 1 

| ---------~+----------+----------| 
100] Address of Redirect UCHE } 

| enn rr nr nn nnn -j 
12 | Function Code ] Modifier J 

| nn rn nr rn nn | 
14 | Virtual Address of 1058 i 

| wanna no = | 
16 «| Relocation Bias of 1058 j 

 lauteeteeniaetnsnteteientenneeaennteneeta teeta taeeenteeeete | 
20 j Real Address of TOSB j 

| | rrr rn nn nnn 1 
22 | Virtual Address of AST H 

| mn rn ret nn een -——<—— | 
24 / 

/ Parameters (2 words) f 
/ i 
fessssssssssassssssssssessssssess=f 

44 

symbol Definition Macro: PKTDFS 
Aacro Source Filename: PKTDF .MAC 

Macro Library Filename: EXEMC .HLB 
Global Definition File: EXEDF .MAC 
Qbject Library Filename: EXELIB.UL3 

Figura B-2 
1/0 PACKET 

T-LNK 

1.PRI 

I.TCB 

I.LN2 

1.UCB 

I.FCN 

LeAST 

T.PRM 

I[.LGTH 

T.EFN 
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[4m 2iso b# uSed to obtained the original JC3 

address for the lun. The previous. location.in the 

legicai unit table is tne oradinai tlun. Tae 
redirect cnain is foilowea for every 310 request 
and the final JCS address is stered in 1.3C58.. 

Te FCN This is the I/9 function issued by the user. [tis 
copied from 9.[furs of tne 210 BPR. 

[.P2M These are the parameters for the 1/0 request. Note 
that eignt words are available as opposed to the 

originai six in tne @I06 OPs. Except for these 
fieids, common code is used to fill in the [/0 
packet. fhe parameter fields are estabiished from 
the QI0 parameters according to the type of 
request. 

For control functions, the six QI0 parameters are 
copied unmodified to the first six locations. For 
transfer functions, the buffer address doublewsord 

is placed in [.PRMN+0 and I.PRM+2. The remaining 
five parameters are copied into I.PRM+4, I1.PRMt+5, 
etc. 

For ACP’s, the Q10 parameters are specially 
processed and the results stored in the I/G packet. 
Ail addresses passed as parameters must be address 
checked and relocated before the packet is queued 
to the ACP. In the case of a DCP, this processing 
takes place in ODRRQIO. For UCP"s, the vacket is 
processed as a control function by the executive 
and passed to the driver without queueing. The 
driver then performs the necessary checking, sets 
the I/0 packet parameters and send the packet to 
the ACP. 

References? 

RSX-11§ Guide to Writing a Bevice Driver, pages 4-2 to 4-5. 
This section documents the various fields in the [/0 
packet. 

RSA-1iM Guide to writing a Device Driver, page C-i6. This 

section. doce uments the wacra PXTDFS. This macro is 
used to deciare the [/0 packet symbolic offsets. 

tSAe7 LLM Crash Dump Anaiyztec Yanuad, pages 28-i% to 4-41. 

inhis section doctments the macro PATDFS. This macro 
is used to Jeciars the I/0 sacket symbolic orisets. 

2SX-1146 System Logic Manual, Volume i, pages 8-30, 38-31. 
This section documents the macro PKTDF5. This macro 
is used to deciare the I/0 packet symbolic offsets.
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% : 
SS SSS SSS SSS SS SS RSS SSS SSSSESS | 

74 4 Yumoer of LUNs }. de ALON. 

16 4 UCR Address. i HeLo8 
3 

} #indow Address ud 
| e#2-  - -  - - -  - - - - - === | 

i i 
j---— --— | 
i. femaining Entries i 

|--- ° ——-]j 
i = { 
} —— > . — j 

i * / 
i--- » --- | 

Symbol Definition Macro: HDRDFS 
Macro Source Filename: HDRDF .4AC. 
Macro Library Filename: EXEMC .MLB 
Global Definition File: EXEDF .MAC 
UDjJect Library Filename: EXELIB.OLB 

Figure B-3 
LUT TABLE 

Be1l-3 Logical Unit Table 

Tie logical unit table (LUT) is used to determine to which 
device the I/0 request is directed. It is also used by ACP“s to 
establish a logical connection between a specific LUN in a 
Specific task and a I/U process (such as an open file or a NSP 
logical connection). A diagram of the LUT table is shown in 
Figure 8-3. 

The LUT table is located in the task neader, beginning at 
offset H.LUN. The previous location, H.NLUN, contains the 
number of entries in the LUT table. The LUT table consist of a 
Series of two word entries, one antry for every possible LUN 
number the task may use. The first word of the entry is the UCB 
of the assigned device. Note, this is not the redirected UCB. 

fie Second word is used tor the window. block address. This 
LS the structure which is used to. link a LUN to an ACP vorocess.. 

iis word also serves two other purposes. Phe iow bat is. 
Cefered to as the lock bit. If this bit is sat, another I/f 
raquest cannot 58 issued on the LUN. The axecutive backs upd the 
issueing task PC and places it in a wait-for-significant event 

. State if such a request is issued. This is very useful when an 
ACP must enter a state where another I/0 vacket cannot be 
processed until the current request completes.
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NOTE 

Gaiv @g10"%s are effected by the iock Dit. Any Dacxket. 

the ACP queue for the locked lun can be daqueued by 
x 

ACP. Th order to aetfectiveiy lock a iluny the dif 

t be set during the [/0 sacket processing prior to 
queueing to the ALP. 

The final use of the second word is to notify <ACP”s about 
abnormal task termination when it has an active process for a 
lun.  1f the second word of the LUT antry is non-zero (exclusive 
of the lock bit), a IU.CLN (code 3400) will be issued to the ACP 
by the executive task termination routine. 

3-2 DEVICE DATA STRUCTURES 

The device data structures structures are used to describe 
a generic device type, each unit, and each controller. The 
Device Control Block (DC8) names the device and contains the [/0 
dispatch tables. One Unit Control Block (UCE) exists for each 
device unit and forms the data base necessary for handling one 
I/a request. The Status Control Block (S5C5B) is used to 
coordinate activity among davice controliers. 

Be2el Device Control Bleck 

Qne device control block (DCB) is created for each generic 
device type. The DCS supplies the device name, points to the 
device unit structures (UCB’s), and controls how I/0 functions 
Will be processed for the device. It is the function mask 
fields (D.MSK) that are important to the ACP writer. 

In general, DCP’s will set the appropriate ACP function bit 
nasks. when DRQIG matches the function against this field, the 
special processing code for ACP’s is then usedj UCP’s, on the 

otnernand, gill mark its. functions aS controi functions. 

Section 4.2.1 discusses now tne OCB fields snould se setup in 
more detalii. 

RSX-1L1LM Guide to driting a DBevice OBriver, pages 4-8 to 
4—15. This is a location by location dascription of 

the DCs. It is oriented to device drivers.
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} Linx to Next — j 
j > ap <p ap ae me ae ame ee eae aD a wm ee wep OED -40tn OED OD 2 ee > ee ee j 

| First JCB Address i 
| rr nr te rt tenn | 
] Device Name j 

| waar enn nnn = | 
i High Unit # | Low Unit ¢ ] 

|---~-- rrr r rns n nnn neo -} 

| mr ne nr en ene ——— -—{ 
j Legal Function Mask (0-15) ] 

j Control Function Mask (0-15) j 

| eon nnn nnn -_——— i 
1 NOP’ed Function Mask (0-15) ] 
j oe ee ee ee SD A SD a ee a GS ee a ea a ee ee a ee ae | 

l | ACP Function Mask (0-15) 
j — <n <n me oo a ae ae ae ane ee ae ee ee ee —— | 

l Legal Function Mask (16-31) 1} 
| mon ee enn n nnn nen enn | 
| Control Function dask (16-31) i 

j ACP Function Mask (16-31) 
j > ame ED ea ani ED mR RS “ann AND OD SED AND gD ene aD SOND ND ES ANOS SOS <OS emD sm “mn ee 

i | Driver PCB Add ress ] 

Symbol Definition Macro: OCBDFS 
Macro Source Filenames DCBDF .MAC 
Macro Library Filename: EXEMC .MLB 
Globai Definition Files EXEDF .MAC 
fo3ect Library Filename: EAELIB.OLB. 

Dink 

D.UCB 

De NAM 

D.UNIT 

D.UCBL 

DeDSP 

DeMSK 

D.PCB 

PAGE B-9
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Guide to writing a: Device Oriver, page C¢-5. : 

Saction documents. the ioneacro OCBDFS. This. macro i: 

ad to decianre the OCS sywboiic ofisatse 

RSAwg11LM Crash Dump Analyzer Manuai, gages 3-8, 5-9. This 

Section documents the macro OCBDFS. This. macro is 

used to declare the BCS symbclic offsets. 

QSA-11M4 Systam Logic Manual, Voiume 1, pages 8-34 to 8-30. 
This section cdocuments tne macro DCBDOFS. Tais macro 
is used to declares the DCB symoolic offsets. 

Be2e2 Unit Control Block 

The Unit Control Block (JCB) is the key device structure 
and is very important to aACP*s. There is one UCB for each 
separate device. The UCB prowides the characteristics of the 
device, pointers to the other device structures, and working 
Space for storing I/U related parameters. 

The UCB’s are variabie in length. the following locations 
are of concern to ACP°*s3 

U.CTL Control Flags. This byte contains flags which 
control how and when the RSX-11M executive will 
call the device driver. while ACP’s are not 
directly concerned with this odrocess, the setting 
of these bDits is important to correct operation, 
particularly if writing a UCP. The following bDits 
are defined for tais byte: 

UC.ALG Alignment bit. If this bit = 0, then byte 
alignment of data buffers is allowed. 
Otherwise, the buffers must be 
word-aligned. This setting is typically a 
function of the device and is not of 
Llmportance to ACP’s. 

UC..ATT <Attach/Detach notification. If this bit is 

Sat, the driver is called when SGTPKT 
9rocess an aAttach/Detacn [/9 function. 
However, iif the devyica is narked. mountable 

fOVYeANToL> and is mounteqg (€US.4NT ana 

JSerO0R=0}, ‘nen attacnes are never agilowed. 
Phe deyice will aot be notified regardieass 
o£ the state of this Bit.
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— 

34 

| CB Address of Owner TT: 
i 
: 

| panne enn = | 
i DCs Address i 

|------------------ wana nnn - = | 
i 
i 
I 
i 

Redirect UCB Address 
| ---<-—----~— a0 ae ae ae ew en eae 

1 Unit Status | Control Flags 

| unit Status] Unit Number | 
7 Characteristics Word #1 I 

| Characteristics word #24 
|” Ghaeacteristics wera ga 
"Characteristics wera ga 
| ~CSea Address 
DNS of Attached Tas 
| --~----------------------------| 

{--- Buffer Address -—- | 

i sSyte Count 
j oo ane ae ae a ee ae ee ee ae ee ee ae ae ee oe ee ee ee ee 

j 
| 
j 

| ACP TCB Address ] 
: j 

: 
i 

i 0 ND SAD A A SD END ND “SOE HENS AND SD SED “a GOD ss ND WN AEUD- MEE HER MD tte eam 

| VC8B Address 

symbol Definition Macro: UCBDFS 
Macro Source filename: UCBEDF .MAC 

Tyr Macro ULiprary filename: ZXEMC .MLB 
on ae a ae ed Pe a ee Ta 3 ; Pay SioObDai Definition Filaz EXE 

oR OW, gx 
DF «AAC 

Ow 4S e fF JR. P73 2 : OY Te 4 2 UbJject Library. fiiename: EXELIS.0L3 

figure 3-5 

gCB 

1 §.O08N) 

U.CTL U.STS 

UeUNIT U.ST2 

Y.Cwl 

0.Cw? 

0.CK3 

U.CWw4 

0.SCB 

U.ATT 

U.BUF 

U.CNT 

U.¥CB 
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J. Si 

UC.ATL. 

UC. Que 

UC PHF 

OC .MPR 

UC.LGH 
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Mnconditional a2 

eh a - * 2 “fe = _ ~ 

kk ww Da are is 3 

’ 
et 

mcei [/G@ notifications i¢ 

t L468 driver is.caiied 
anenaver 4 canc: request is issued, 

ayen if the a is not susy. for ale 

anadbied devices 9), the I/G queue 
is never flushed. Howaver, the driver will 
be called if the unit is busy and waill 
always be called if this dit is set. This 
feature can be used during 1/0 rundown (see 
section 4.5). 

Gueaue bypass Dit. If this bit is set, the 
@I1Q processor calls the driver without 
queueing the request. #hen writing an UC?, 

this bit is set. This allows the driver to 
process the 1/0 request and send it to the 
ACP, Dypassing the normal executive 
processing. | 

Unconditional call on Power recovery. If 
this bit is set, the device driver will be 
always be called when power recovers and 
also whenever the driver is loaded or the 
system pooted. If the driver is involved 
with enabling its ACP, this bit provides 
one mechanism for calling the driver so it 
can enable tne ACP. 

YPR device. This bit is set if the device 
is an SPR ceavice. It determines how JU.BUF 
will be setup.j The setting of this bit is. 
a function of the device and is not 
important to the ACP writer. 

Buffer size mask. These bits determine the 
required buffer size. They are a function 
of the device and are not important to the 
ACP writer. 

Onit status. This byte contains various flags 
related to the status of the device unit. The 

following bits are defineds 

teen cy gaty - 

US.MNT 

Unit. busy. This bit Ss set by S$GT?KT 
smenaver a packet | vy device 

i. ~T by, iriyer an 
ate ies 2 fs Laie pacxel 

atifectedq by a 

is not of concern to the Ac? writer. 

Jeyice mounted. The bit is cleared if an 
ACP is anabled for the unit. It is the 

responsibility cf the ACP enabling process
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to ciear this bit. The Ace itseit usuaily 
seats. the bit when it finally aeaxits (see- 

USeAOM DeL10m). 

foreign ice. This 5it is Supposed tao be 
set if non-Digital ACP’s area enabled for a 
device. Howaver, the interpretation of 
this bit by the executive is currently is a 
State of flux. For both bCP”*s and UCP”s,. 
this bit snould- be left off. 

U0S.4DM Device marked for dismount. This bit is 
set by the disabling process when the ACP 
is initially requested to be disabled. 
ACP”’s cannot exit until all processes are 
terminated. Normally, the ACP examines 

this bit and its own internal state. khen 
this bit is set and the ACP is idie, it may 
then exit properly. 

Device characteristics word #1. This word contains 
bit flags defining the type of device. This word 
and other three device characteristics are returned 
by a GLUNS directive. In particular, this word is 
used by FCS to determine the type of I/G request to 
issue to the assigned device. The following bits 
are defined for this word. 

aili service. 
Setup according 

The remainder of 

fo the nature of 

DY.REC Record-oriented device 
OV.CCL Carriage-controi device 
D¥.~TTY Terminai device 

DY.~DIR Directory device 
D¥.SDI Single directory device 
DY.59D Sequential device 
DY.MXD Mixed Massbus device 
DY.UMD DBevice supports user-mode diagnostics 
D¥.SHWEL Device is software write-locked 
DY.PSE Pseudo device 
DY»~COM Device mountable as DECNET Phase I device 
DY.F1ll Device mountable as Files-11 device 
Y.MNT. Device mountable 

These bits should be set carefully. They are 
axamined in many giaces and the interpretation is 
not always consistent CS considers. any devica. 

itn. VVeREC orf to be a Sbiock {if/G device, 

Supporting the fiies-li 310"s. it aiso tests 

J¥.uUTR to see if directory operations are allowed. 
The SOU/DMG tasks also examine the bits to 
determine the proper steps to be taken. In general 
D¥Y.ANT should aiways be set for devices your ACP 

the bits should bea 

the ACP and its
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devices. 

Je ACP aCP TCS address. fais sord n JC3 extension 

used for mountabdle devices. i t when tne Ace 

is enabled to contzain the TCS address et thre ACP. 

0. ¥C8 VYCB address. fhis word is an UCS axtension used 

for mountable deyvices.j It is set when the ACP is 

enabled to contain the address of the ¥CB ior the 

unit. | 

Referances? 

RSX- 11H Guide to Writing a Device Oriver, pages 4-19 to 

4-26. This is a location by location description of 

the UCSB. [It is oriented to deyice drivers. 

RSX-LIM Guide to #riting a Deyice Driver, pages C-21 to 
C-23. This saction documants the macro UCSDFS. 

RSX-11M Crash Dump Analyzer Manual, pages 8-18 to 58-25. 
This section documents the macro UCBDFS5. 

RSK-11M System Logic Manual, Yolume 1, pages 3-51 to 8-56. 
This section documents the macro OUCBSDFS. This macro 
is used to declare the UCB symbolic offsets and bit 
masks. 

-“ 

BeazeS Status Control jdlock 

The status control block is used to control access to _ the 
nartdware controller. ACP"’s are usually not concerned with this 
data structure unless they area closely coupled to the device 
driver. 

References: 

RSX-11M Guide to Writing a Device Driver, pages 4-15 ts 
4-19. .This is a location by location description of 

the SCY. It is oriented to device drivers. 

25%-i1 Guiage to writing 3 Beyice Driver, pages C-17, Celis. 

:ois Sactian gOcumen £5 the mActTa sSespes. This macrs 
2 - ; om (Sl Se see ry way: x fe oe . 

LS usea to deciare tne SCS sympoilc citsets. 

2SX-114% Crash Dump Analyzer Manual, pages 3-i0, 8-11. this 

Sectien documents the macro osCsbr$. This macro is 
re ry 

used to declare tne SCB symbolic offsets.
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Qo } Controllar i 5.LHD 

|--- L/Q —-— | 
O22 | Wueue Listhead | 

j 600 0b A UD ON AED NY AED ND OND AED “OD AER ERE GEN AS OD ON SD “D-CA Nl UD “em a aa i 

04 | Yactor/4 j Priority 1 SPRI S.¥CT 
j A SUT SD ON SE UD END ED ED SOD ND SEES SOD A AD ON “SEND SED AD LO aD “ma cD aD | 

06 | Initial TMO 7] Current TNG | S.~CTM S.ITM 

10) = J Status ] Index 15.CON s$.5STS 

12 |] CSR Address { S.CSR 
i ee 2 ee ee ee ee ee wan: — <= ij 

14 sO} current 1/0 Packet Address 1 SePKT 

| mn rr rr rr tert ern ——~ | 
ig {[ | Sw~FRK 

|--- : --- | 
20 |j | 

|--- Fork Block --— | 
ze | j 

i--- ——— | 
24 | | 

j--- ——— | 
26 | ] 

j ss SS SSeS s5Sss2=255522=S=22=2== = j 

Symbol Definition Macro: SCBDFS 
Macro Source Filename: SCBDF .MAC 
Macro Library Filename: EXEMC .4ALB 
Global Definition File: EXEDF .MAC 
Object Library Filename: EXELIS.O0LB 

Figure B-6 

sc3
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RSA*LIM System Logic Manual, Voiume 1, Dages 5-44 to 38-46. 
This section documents. the macro ScsdfS. This macro 
is used to deciare the SC3 sympoiic offsets. 

B23 ACP COMMON DATA STRUCTURES 

Two type of data structures are common to ali ACe"s: 
window blocks and volume control biocks. window blocks are used 
to map a logical process to a specific logical unit. Yolune 
control bilecks are used to noid information about each separate 
entity the ACP processese While all ACP”’s use these structures, 
their content is ACP dependent. 

2D wee em a <> 0 eee ee es ee ee. ee ee es es es ee ee es ee we ee ee - e 

00 | Transaction Count l 

| etn nr ne eter see= —— | 
02 Jf / 

/ Remainder is / 
/ ACP Dependent / 
/ ° / 

/ . / 
/ ° / 

Figure B-7 

¥C3B 

Be3-1 Yolume Control Block 

Typically, each mounted unit serviced by an ACP has a 
volume control block. This is the data structure in which the 
ACP should hold information relating to each mounted. unit. As 
such, VCs°s are ACP dependent except for the first word. 

The first word is called the transaction count. This 
counter is used by the ACP to determine whether it is idle or 
not. For DCP’s, the counter is incremented whenever a {[/B 
request is queued to the DCP and decrement by the DCP shen tha 
craquest is finished. [ft is aisc incremented by the SCP when 32 

sSrocess is astabii lecremanted when the orocess is 

Lerminated. Thea 3 uM2L ihe counter reaches Zearde. Ul 
fe
d tA
 

ry
 

iD
 

be
la

 

aa
 

8)
 

ti
 

a 
bp 

ba
 

it
 

2 
©)

 

Tn@ executive does not touch the transaction count for 
UCP" s, Aowever, it iS reacommendedc taat the JCP*s use the 

transaction count for the same purpose. It is important that an 
ACP never exit with [/0 requests stiil outstanding in 1ts queue. 
Toese raquests will never be terminated, leaving the issueing 
task stuck in 1/0 rundown.
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j > a a a a Te See Oe Tae Sa VO vey Sale oan Senee Seen owe coe comes see ues see ae = j 

GO. £- é 
j Totaliy / 
i AC? Sapendent ‘fs 

/ .. Ff 
/ e / 
/ ° / 

Figure 3-3 
AINDOW BLOCK 

Be3e2 Window Siock 

Gne of the most useful features of an ACP is the ability to 
establish an 1/0 process and tie vacious 1/0 request to the 
process. In the case of Files-1ll, this takes the form of 
opening a file, reading and writing blocks and closing the file.. 
For DECNET, logical iinks are created, data transmitted and 
received, and the link closed. 

The window block is the data structure used for such 
PlocessSease. It ties the task’s LUN to a particular process. 
However, the format of window blocks and how they are allocated 
and dealilocated is ACP denendent.. 

Toe Window block address is stored in the second word of 
the LUT entry. The address of this word is passed to the ACP in 
tne L/ packet. while typically the window is allocated from 
the executive’s pool but tnis need not be true. The executive 
never ceferences window address, therefore, the window may come 
the the ACP’s address space. However, if access to the window 
is needed in processing the 1/0 request, the window will have to 
come from the pool. 

B24 OTHER DATA STRUCTURES 

This i5 a broad category of every thing else. ACP"”s ara 
pCivileged. task and have the ability to. examine, modify, and 
Cleate any structure necessary. Some of the mest important are 
mentioned.
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Se4tel Clock Gusue entry. 

Ace’s often nave a taquirament for xeening internal timers, 
ulariy for event timeouts. Une aachanism for doing this. 

is to use the mark time and syent flag directives like a normal 

An alternative mechanism is to issue an internal timer 
request. When tnis request expires, an executive or device 
driver routine is called. The format of such a raquest is shown 
Daloae 

When the internal timer mechanism is used, a linkage must 
be made between tne kernel code servicing the timer event and 
the ACP. Gne method for doing this is for the device driver to 
issue a special [/0 request to the ACP that signifies timer 
service. 

00 | Clock Queue Link 1 CLANK 
j oe ee ee ae ae ae om ae es eae a a eae a Oe ee ee H 

02 {| §EFN (Unused) 1 Request Type | C.RGT C.EFN 
] 2D ED GES SED ED Sp EE SED ED (ED OD DO SD 2 Se  - -e GS | 

04 | TCB or System Subroutine ID {| c.TCB 

j 
i 

j an 2) a ED Sb ne. a a a es es a  -ee a e e e —_ <——- 

J-—-- Absolute Time Entry Due ---} 

1Oo { | 

iz | Subroutine Address 1 C.SUB 

| enn nnn nnn nn nnn nnn na | 
i4 | Relocation Sase {1 C.AR5 

| -- 2 - -_-———— --j- 
16] Unused | 

20 C.LGTH 

Symbol Definition Macro: CLKDFS 
Macro Source filename: CLKDF .MAC 

Macro Library Filename: EAEMC .MLB 
Slobai Definition File: EXEDF .MAC 
Sbaect Library Silename: SRELI3.0OL3 

+ Sw. r ; Poa! 

figure ge 
os ym ag IopIS A er 2 ae 

£ * oo 
Seereren BEDE: t we PaYy



DATA STRUCTURE DETAILS PAGE 5-19 

The advantage of the internal method. is ralated to the aAcP- 
foo wmecnanisn.. aren idie, ACP"s.can be swapped out. and not. 
rougnt back until there is something to do. iowever, if the 
CP maintains a constant timer, it will be Swapped in 
ontinueiy, even if iule. If the tiger is neved to a # driver, 

tne driver can have the intelligance to notify the ACP only when 
an actual timer event processing is needed. 

t cs 

o 

A 

c 

References: 

RSX-1iM Guide to writing a Dewice Driver, pages (C-3, C-4. 

This section documents the macro CLKDFS. This macro 
is used to dGaclare the clock queue entry symbolic 
offsets and bit masks. 

RSA-11M Crash Dump Analyzer Manual, pages 8-26, 8-27. This 
section documents the macro CLKDF$S. This macro is 
used to declare the clock queue entry symbolic offsets 
and bit masks. 

RSA~114 System Logic Manual, Volume 1, pages 3-31, 8-32. 
This section documents the macro CLKDFS. This macro 
is used to declare the clock queue entry symbolic 
offsets and bit masks. | 

Be4e2 Partition Control Block 

The Partition Control Block (PCE) defines how memory is 
ailocated. [It also provides the linkage between the TCB and the 
task header. Typically, ACP”’s are unconcerned with PCBs, 
however, special applications may involve their usage. 

References: 

RSX-1LLM Guide to Writing a Device Driver, pages C-14, C-15. 
This section documents the macro PC8DF$. This macro 
is used to declare the PCS symbolic offsets and bit 
masks. 

RSX-11lsM Crash Dump Analyzer Manual, pages Be-l2 to 8-15. 
TRis section documents the macro PCBOFS. This macro. 

13 used. to deciare tne 8c3 symbolic offsets and obit 

rare This section documenis the macro PCSDF5. This macro 
is used to declare the PC83 symbolic offsets and bit 
masks. 

RSA7 LLM System Cogic Manual, Voiume ly pages 83-41 ty 98-43.
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Sympoi uo 
Macro So 
4acro ul 

widDa, Ve! 
Go ject Lil 

awe au agp Si SD -naRS OOM ORD OND A RR a <a ee RD ED “Ee ve - - aw cee eae cones nw nate ate oD 

| Link to Next PCa j 

 Sasinceetenteninntantndeieaindnmmeeineninein nena -<— ] 
j 1/0 Count 1 Priority i 
| ne rt rr rrr rrr rr | 

j j 
|--- Partition Name ~—=- ] 

i j 

| monn nnn nnn nnn nnn 
j Pointer to Next Subpartition j 

leeetepeeteccaratetenetannaieneanaranenananienenmenne 
j Pointer to Main Partition | 

 oateacteaieestesientateaten ince tieninetariantenimaeteecenienierieieeninneiaementaal | 
i Starting Address Bias ] 

| manana nnn enn nnn naa ---} 
l Size of partition i 

| ne nnn nnn nnn nnn nnn nn nan nna na | 
j i 
[l--- Partition gait Queue -—— | 

j ] 
| or onan == ~-------| 
j Partition Swap Size l 
 Esterhastertaatnesiestasteniententeetee tn dentateteee niente -—~~ | 

j Partition Busy Flags ] 

i TCS addres ss of Guning Task 4f 
j-=- <n ap 0b an an 0b aD an om wee a ae a ee 2b oe ee fp ame iy be snp eee-uD0D | 

i Partition Status Flags { 

| ween wn nnn nnn nnn | 

j Addr ess of task Header | 
bectetetetaennteteneetenneeeteteaimrantn l 
] Protection aord ] 

] en ne en nw nnn ee ene tere i 

] i 
j--- Attachment Descriptors ---] 

] | 
j= ssSSSSn tess Ss Sess Ss SSssss=s= ] 

GPLinition Macro2z eC sbrs 

utce Filename: PCSOrF .MAC 

btary. Sliiename: GAe4C .ALS. 
finition Files SXERF .4AC 

brary rililename: £4ELIT3.0La 

PeLNK 

P.PRI 

P.NAM 

P.SUB 

P.MAIN 

F.REL 

P.8LKS 

P.HwAIT 

P.SKSZ 

P.BUSY 

2. OWN 

P.STAT 

P.HDR 

P.PRO 

PsATT 

P.1bC 

PAGE 3-20
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Se4e25 Task Control sSlock 

Tha Task Controi silock is the cetimary data structure for a 
tasks ACP*s are tas*s and have att3. s8esides the norcmal 

treatment, the aAcCP*s ?T°8 receives the following special 
treatment. 

1. The address of the Ac?”s TCS is stored in the UCS. for 
aach enabled device. the adcress is usec to determine 
to wnich task to queue the i/0 request. 

2» The I/O packets are queued to the ACP through the 
receive queue listhnead (T.KCYL) and deallocated by the 
ACP by removing an entry from this queue. 

3e ACP”’S are marked Dy a special bit in the third status 
word (T.S5T3). This bit (T3.ACP) is used to prevent 
tasks from sending messages to the ACP. This is 
necessary to prevent confusion resulting from muitiple 
usage of the receive queue. The bit is set by the task 
builder /AC switch. 

4 For certain Digital ACP”’s (FLI1ACP, MTAACP), the second 
event flag word (T.EFLG4+2) is used as a mounted volume 
counter and therefore event flags 16-31({10) are not 
used. doweaver, this restriction applies only if 
desired. 

References: 

RSX-114 Guide to writing a Device Driver, pages C-19, C-20. 
Tnis section documents the macro TCBDFS. This macro 

is used to declare the TCB symbolic offsets and bit 
masks. 

RSX-1iM Crash Dump Analyzer Manual, pages 8-15 to 8-17. 
This section documents the macro TCBDFS. This macro 
is used to declare tne TCB symbolic offsets and bit 
masks. 

RSZm-11iM System Logic Manual, Volume 1, pages 8-47 to 8-49. 

Pais: section documents tne macro. TO3DFS. This macro. 
sed to deciare the 7C3 Sympoiic offsets and dit
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a a Sa So === } 

OG. f- Utiiity.Laink Sord 1. TALK 

3 ieaceeenteninnieniarieiaeieebenlmeeienieeieetenieeneeieaiane oalesiesieeienien i 
v2 ] L/G Count i eriocity } TAPRI T.2i0C 

 Haalesietentianthaatiacionenaeetiaatnian aan enioeianiienienionta ——} 
04 | Ci eckpoint PCH j]. T.CPCS 

fmm rt rr rt tr rr tert rrr i 
06 |] 1 TeNAM 

i--- Task Name -—= | 
130] | {- 

| a ee er nt rr era | 
12 | j T.RCYL 

jm-- Receive Queue Listhead ---] 
14 j j 

| ~~~ - ~~~ - = ee ee ee = | | 

15 j ] TeASTL 
|--- AST Queue Listhead ~—= | 

20 | : } 
j ee ON SD ED OD ED A SD SE A - S -en j 

22 | i T.EFLG 
j--- Local Event Flags -—~ | 

24 } i 
j on em am ee oe Oe ee ee ee ee en ee ee es ae ee = =< = an we oe } 

26 j | Tis vce Address i T.UCB 

[------ SSE EaICR REDE ERRRERERE ETRE | 
30 J] Task List thread word ] T.TCBL 

32 6{ Status Word (Blocking Bits) ] T.STAT 

40 Status Word (State Bits) | T.ST2 

36 j Status Word (attribute Bits) ] T.5T3 

490 j | Det. Priority { T.CPRI T.~LBN 

46 — J pce Address ] T.PCa 

acheter alana rie iaaeeeaeeinneierereaereeieneinel i 
50} Vaximum Task Size |} T.MXSZ 

 hatetetetetetatetetenenenetebatenecnnetatenennenmnmnment. 
32] Pointer to Next Active TCS. {. T.2ATL 

Ye ey ne wo ae we ene ae en on ae aan aw ne se a ae wae ee saan | 

54. fj. Specified AST Uisthead {| T.sSAST
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| rr rr tr rn i 

j7~- 0 6Attacnment Listnead -—= | 
3G 

 onterierieeenartenieieriaeabeteierieetiedeniaetaeaientaae { 
b2 oj Task image fartition Offset | 

j 00 A CE “ea SAND RD NE ED UD ND “REND “OED RD AD “Nl HN AOD ED ON in a dD seams i 

64 | EFM Count i Unused { 
 neaiaaiienhetnainnbenteninnienieniennenianhe treet daninaeaianntentenaiatentad - | 

65. | 1 
f——-- Receive by Ref Listhead ---] 

70 | i 
i OP <A ED ED END ATE SND GOED <A END EY EN ED GAD GE SO ED“ ID ED EDSON SD “OY SD na ND np, Dc S j 

72 | j 
{--- Offspring Control List ---] 

TA] | i 
| mr rr rn rr nnn | 

76 [7 Cifspring Count j 
{sets tss rt sssssssssssse sss} 

100 

Symbol Definition Macro: TCSDFS 
Hacro Source Filename: TCRDF .MAC 
Macro Library Filename; EXEMC .ML3 
Giobal Definition Files EXEDF .MAC 
Object Library Filename: EXELIB.OLB 

Figure B-1Ll 
TC3 

T.aOFF 

TeRREL 

TeUCBi 

TeRDOCT 

PAGE B-23 

T.SRCT
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The task header contains the context of the task. The most 
important thing to ramember about task ueaders is that they are 
destroyed wnen a task ils checkpointed and recreated when. it is 
Saapped in. Therefore, ACP’S cannot store the address of the 
header (or the LU? tabie) for later use. 

RSX-114 Guide to Writing a Device Driver, pages C-9, C-10. 
These sections document the macro HURDFS. This macro 
is used to deciare tne task header symbolic offsets. 

RS5X-114 Crash Dump Analyzer Manual, pages 8-4 to 5B-6. 
These sections document the macro HDRDFS. This macro 
is used to declare tne task header symbolic offsets. 

RSX-11M@ Systen Logic Manual, Volume 1, pages 8-49, 8-50. 
These sections document the macro HDRDFS.j Tfhis macro 

is used to declare the task header symbolic offsets.
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} Current Stack Pointer 
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| wana ee ee ee 
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"abn Sst vactoc Address 
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| task SST vector Length | 
| Powerfail AST Block Address { 
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| gvent Flag Save Address 
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} Pointer to Number Windows j 
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| | DSW H 
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i rCS Impure Pointer | j 

| port ttt n rn nn nnn | 
7 Fortran [moure Pointer i 

| dork Area Extension Fointer | 

Figure Bp-i2 
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oD SD Ss SRD OD en ee De es  -ee - ee ee oe 

) Mailbox LUN. | Swapping fhe | 

1 RecfRef Ast 3lock Address. 
<P <n OOD -CEb ED CUD RD Cp OD ee ee ee ee a  - S e -  e  e 

i 
i 
i 
i 

i 
/ / 
/ Reserved / 

/ f 
i 
| | Pointer to Guard Yord 

j seam amm ce> se May ste “tts ny unm temp vey ah <p si, om tang ty, sms sap ely sb et sah <n dia sn sta ian dn sty stay | 

i Number of LUN’s i 4.L0N 

/ / 
/ LUT Table / 
/ : / 

Symbol Definition Macro: dDRDES 
Macro Source Filename: HDRD® .MAC 

Macro Library Filename: EXEMC .MLS 

Global Definition File: EXEDF .MAC 

OCboject Library Filename: EXELIB.O0LB 

Figure B-12 

TASK HEADER 
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APPENDIX C 

FCS-11 SOBULES 

The File Control Services are a set of routines which are 
linked to a task to perform various I[/0 services. The routines 

are typically called via macros. The documentation for FCS is 
found in the ITAS/&SX-11 1/0 Goeration Reference Manual. 

| There are two levels of FCS rcutines. The upper level 
routines are called directly by the user’s task or via the FCS 
macros. These routines are named “"eXAXXXX°. The lower level 
Coutines are intended for FCS5”’s own use and are not expected to 
be called directly by the user. These routines are named 
"eeAKKX”. ThiS appendix describes each FCS module, its entries, 
and their calling parameters and function. The appendix also 
discusses the FCS data structures and some basic internal 
concepts. | 

Cel FCS CONDITIONALS 

Fach FCS module is assembled with the prefix file 
PCSPRE.MAC. The file establishes various symbolic definitions 
and common macros and defines the assembly control flags. FCS 
is very neavily conditionally assembled. The symbols used and 
their default RSX-114 values are as follows: 

RSSANIT ANSI magtape support. This variable is set to zero 
for no support and to one if ANSI magtape support is 
desired. The default for RSX-1L1M is zero unless the 
ANST oretix tile, ANSPRE.AMAC, is. uSed for assembiys. 

"@f support. This feature is used. for f/f 

: that support clock sizes greater then 512 
py¥ytes. The variabdiea is sat to zero for ne support 

and to one if support is desired. The defauit for 
RSX-114 ais zero unless the ANSI prefix file, 
ANSPRE.AAC, is used for assembly. 

por » ~~ wyoet yr a 3 ’ Ly, 

“S5sa8k 320 50u 

RS3DP8 210 DPB format. This variabie is set to zero for
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old style aif’s and ¢€o one for the news gio DP 3 

rorcmat. at this. time, aii systems. (including. 

25X~-ilM}> use the new. format. 

Sxtended instruction Set (C&S) Support. TALS 

Variabie is sat to zere if no £15 instructions 
should be used by FCS anc to one if EIS instructions 
are allowed. RSA-11M aiways sets this variable to 
ZEeT Os. 

EXtened parsing support. This variabie is set if 

extended parsing support for VAXK/VHS systems is 
desired. R25X-1L1M always sets this variable to zero. 

Force local definition of symbols. This variable is 
Set to zero if global definitions for f£&CS variable 

should be used and to one if iocal definitions 
should be declared in FCSPRE.MAC. RSK-11M sets this 
Variable to one. 

RSX-11M PLUS support. This variable is set to one 
if FCS should be assembled for an RSK-114 PLUS 
Systeme RSX-11M always sets this variabie to zero. 

Multiple buffering support. This variable is set to 
zero if FCS supports only one [/0 block buffer and 
non-zero if multiple I/0 buffers are supported. The 
Symbol RSSMBF is equated to this symbol. RSX-1i™ 
always sets this variable to zero. 

Named directory support. This variable is sat one 
Or two for named directory support. This is a 
feature of the SCS-11 version of FCS. RSX-11§6 
always sets this variable to zero. 

Type of open. This variable is used to control the 
type of assembly desired for the module CPEN. If 
set to zero, the normal OPEN routine is assembied. 
Otherwise, a value of one (OPEFNB.MAC) assembles the 

open by FNS and a value of two (OPFID.HAC) assembles 
the open by FID module. This variable is not set in 
FCSPRE.MAC. 

ssembie for SsYSLI8 of Tesident library. rais 
ariabile is set to taro if FOS snould be assembled. 
or Diacament in S¥YSLiB.0LE ofr one if a resident 

iprary snouid be Buiit from CS. kS4-118 aiways 

ets this Variabie to one. THis causes “BCS to 
ssempied using the PSECT $5ekESL. 

SCS-il support. This variable is sat to one if FCS 
Should be assembled for the SCS-11 operating system. 
RSX-1LIM always sets the variable to zero.
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Ra yet Type of file T/G. This variabie is used to. control. 
the type of assemply desired: for. the GET and 2UT 

moduies. IF set to zero, the moduies. support odoth 
Sequential and random I/O. If set to one (PUTSQ, 
GETS), the modules ara restricted to sequential 
i/7O. This variable is not set in FCSPRE.MAC. 

RSSSPL Automatic spooling support. This variable is set to 
zero if no automatic spooling support is desired and 
to one 1f it is supported. R2SK-11M always sets this 
vatiable to zero, support of automatic spooling 
Ceguires the IAS spooling mechanism. 

RSS¥MS YVAA/VMS support. This variable is set to one if FCS 
sSnhouid be assembled for VAX/V¥4S operating system. 
RSX-11M always sets this variable to zero. 

R5$11N RSX-11™M support. This variable is set to zero if 
IAS support is desired and to one if RSX-11M support 
is to be generated. Naturally, RSX-11M sets this 
variable to one. : 

Figure C-1 summarizes the default conditional Switch 
settings for the five operating systems supported by FCS. In 
general, RSX-11M sets the FCS conditional symbols to assemble 
the simplest version of FCS. It is unclear what will happen if 
some of the more useful features (RSSEIS, RSSSPL, RSSMUL} are 
turned on and used in an RSK-114 system. 

| RSX-11M { RSX-11M+ { SCS-11 | VAX/VMS | LaAS/11D j 
| ----~--- pn we ae $n ne op ee oe fe ee ee fp + + | 
}] kS$S114 j 1. i 1 ] i j 1 ] 0 | 
}] RSSMPL j 0 ] 1 j 0 j 0 ] 0 i 
1 RSSSCS | 0 ] 0 | 1 | 0 I G i 
i RSSYMS 1} 0 . j 0 i 0 j 1 i 0 j 
|] men nnn Fm nn ne = p+ pe Se See | 
1] RSSANI fj 0 | 0 ] 0 i 1 | 1 ] 
1 RSSBSF | 0 i 0 j 0 { 0 i 0 i 
1 RSSDPB ] i j 1 i 1 ] 1 j 1 ] 
i RSSEIS | 0 | 0 i 1 ! 0 ] 1 i 
i RSSELP { 0 j 9 i 1 j 0 i 0 i 
] RSSLCL I 1 i 1 j 1 | 1 | 1 l 
i a55M00 ] 3 Q. i . I Q | 1 | 
} RSSNAM | : 9 i 2 | 3 { 9 i 
i «x5GR250 | A 1 1 i i i 9 : 
i ASS55P0 | 9 y) j G 3 i i i 
$n ee pe ee a es fp a  - $e ae ee ee + 

FIGURE Cel 

FCS DEF AULT CONDITIONALS
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Cea2el File Descriptor S8locx 

<To be written>d 

Ceaze2 Filename Blocx 

<To be written> 

C.2e3 Dataset Descriptor 

<To be written> > 

Ceo224 SSFSRIL Ragion 

<To be written> 

Ce225 $SSFSR2 Ragion 

<To be written>
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j ----~------ ------ anne enn j 
e2 4]. Record Size 1 £.R5i2 

i Se A SS AP DY AS-D ED SA SD A AO A SS DD SE - OS GD D “  O<D O j 

04. ] { £.HIBK 

lm-- Highest YBN Allocated ---] 
96 | | 
J rr rrr terre | | 

1000 | F.EFSK 

j--- EOF Block Number -——] 
12 | i 

14 j First Free ay te in EGF Block. i F.FFSY 

15 6] Device Chars i Record Access ] F.RACC F.RCTL 

20 | Block 1/0 Buffer Descriptor | FsBKDS/F.NRBD 
22 | Gser-record Burfer Descriptor | 

24 | Block 1/0 Status & AST Addrs | F«BKST/F.NRBD 
26 | Next-record Buffer Descriptor 

30 1 Buffer Size/Next Record Addr. F.eOVBS/F.NREC 

32 «1 End-of- ~b lock Value | F.EOBS 

34 Dereressbeecereseeeseestana F.CNTS/F.RCNY 
36 _ Record Number _ F.STBK 

40 | Sxtend Quantity F-ALOC 
42 j File Access } LUN Numb er 1] FeLUN F.FACC 

44 i Dataset Descriptor Pointer 1 €.DSPT 

A6 i Default Filename Block Adar. 1 F.DFNS 

50 } Bookkeeping } EF N 1 F.BKEF F.BKP1 
j 2D lb 2 ID ah ED BR OR ae <0) ee om a OD ee i) 2 ae A ib SD a -e <  e aee a i 

S20 OG. Scoror aorcd } F2fkRR 
{ SS GD AUD ED SED TURD GED SnD TD ee ee A ee es Oe ee ve = q



FCS-11 MUDULES 

S44. 7. guffer Count 1 Mul. Suf. doe | &.MBCT F.MBCL 

j------- ee ee me me ne nn i 
56 } Reserved } Mule. Gut. Sat i F.MBFG £.8G8C 

| ttt rt ene eee aieneininieaein ements i 
50 ] vevice buttec 31ize $.2%BS2 

aaah anette haere tien eetentiaeteae irene j 
62 | Block Buffer Size }] F.j£BESZ 

| Sukastenenntentenintetetesieeencnientenneninen ~~ i 

o4 | | S.BKVB/F.VBN 
j--- YSN Number --~ | | 

65 =| { 

| men rn ren eer eee | 

TO ] B lock Buffer Descriptor { F.BDB 

| mmm rr rr rrr tn nner i 
J2 1 spooling Device ] F.SPDV 

| warn nn rn renee j 
74 J Reserved l Spooling Unit |] ¥F.SPUN F.CHR 

| wr rn nnn ttn sere j | 
76 | Control Bits }] F.ACTL 

| wt rr nnn ern enna | 
100 j Sequence Number j F.SEQN 

|) ====> SSS SS =SSSS SS SSS SSSSSSS=== j 

192 Start of FNB F.LFNB 

Symbol Definition Macro: FCSBTS, FDOOFFS 
Macro Source Filenames *¥CSMAC.MAC 

Macro Library Filename: RSKMAC.S#L 

Global Definition File: FCSGSL.~2MAC 

Cbject Library Filename: SYSLIS.0L3 

Figure C-2 
FDB
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09° 4. 1 NeFID. 
— -—— j 

Q2 | f#ile-IdD j. 
|--- 

—<= j 

94 | } 

ft rt re er nr e enema } 

06 | i N.FNAM 
i--- -—~ | 

10 | Filename ] 

|--- --~ | 
12 j i 

| emt rr rr rn ttn j 
14 j File type i N-FTYP 

| mr rn rrr rrr ---] 
16) J Version }] N.FVER 

{wr a rn an wn oe ee we j ; 

20 | Status |] N.~STAT 
| ie SA ED CED GE GD EDS DD AMR “ny Sim TOD NS ED NN ED <b RD END EDN END ENS AD “Ue ttn ly Ao ae j 

22 j Next File 1 N-NEXT 
| ------------ --- $+ - ---- --- ------ 1 | 

24 j 1 N.~DID 

|--- ---| 
26 ] Directory ID i 

|--- ---]| 
30s | 

] pm rn rrr rrr rt nnn 
32 | Device Name 1 N.DYNS 

| ea a rt nn eee teen ] 
34 ] Sait jumber } NUNIT 

| <= Se mee ee aoe cee ee mes co coe nan ey ae ee ee ee ee ee ee ce ae ew wameaeess j 

Symbol Definition Macro: FCSBT$, NBOFFS 
Macro Source Filename: FCSMAC.MAC 
Macro Library Filename: RSKMAC.5#&L 

Giobal Definition File: FCSGBL.MAC 

Cbject Library Filename: SYSLI8.0LB 

Figure C=-3 

£NB 

PAGE C-7
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05 | Device String Length {| N.DEYD 

| er rt rr rn enna | 
02 | Device String Address_ { 

 acentastetntteteteteeaineenbeeteteteeaeinnn inane 1 
Q4 j ‘Directory String Length ] N.DIRD 

| -------------------------------| 
95 | Directory String - Address { 

12, i Filename string Address J 
A OD AE ED EP OD ED ~<A YD URED ED -SR SD CORD. ee ED Ey ee ee <P ee ee en 

a 1 SD <> SD “Ee WOR SED iD ee 2D i ED -OD < -e -e -  e e a  ~D we ee aD oe -e e 

oymbol Definition Macro: FDSOFS 
Macro source Filename: FCSMAC.»MAC 
Macro Library filename? RSXMAC.SML 
Global Definition File: FCSGEL.MAC 
Cbhoject Library Filename: SYSLIB.OGLB 

Figure C-4 

DATASET DESCRIPTOR
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90 «(| | i 
{--- 1/0 Status Block ——— | 

Q2 | j 
| tt rrr nnn rn ne - j 

64 =] 7 1 B.VBN 
|--- Virtual Block Number ---] 

06 =] ] 
] oe ae cee a se ae ae OO en ee a PO OD Ow ee ee Oe De ee ee a em a a _ i 

10 ]j : Address of Next buffer j] BeNXBD 
| | men nt rr nn nnn >] 
12 | Buffer Status j Empty i BeBFST 

| rr rn en rr nn |] 
14] Empty i 

| mer rrr nnn —— | 
1606 Of Start of I/0 Buffer / S.BFHD 

/ ° / 
/ ° / 
/ / 

Symbol Definition Macro: BDOFFS 
Macro Source Filenames FCSMAC.MAC 
Macro Library Filename: RS XKMAC.SML 

Giobal Definition File: FCSGBL.MAC 
NMoject Library Filename: SYSLI3B.OLB 

FIGURE C=5 
S$FSR1
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Symboi Definition Macro; FSROFS 
PE SHAC *#AC 
SAMAC.SMI he 

Source Filename: 

Liptary citename:; 
” wy st Y Daye rer: A 3. Jetinition 241483 TeSGBL. 4ac 
TW Aaa es a a ee ee Ya TR “fF. 3 

my germ rs ~ a 
rPiGuRad Lwb 

we 2ryFeocyr 

wpywt OMe 

HODULES 

99 | | 
{j--- Allocation Listhead -—— | 

02 | | 
| rn en nr ee nnn ---— | 

04 |] First Address in FSR1 i 

leaner adesteterentennnneteeeieeteieeeinas === j 
06 |] Last Address in FSR1 i 

| rn rr tn ern rere ] 
10] File Usner UIC i 

J tn tr rt nn ern enn j 
12 | Default File protection j 

| ] maw nn wn wn nn nn rn nnn nn nee —— |] 

14 f / 
/ Seratch Area and @I10 DP / 

/ / 
fn rn rn rr nn nn re nn | 

44 j | 
je-—- Scraten [/0 Status Areag ---/j 

465 | i 
| mann rr rt nn rn nn -| 

50 f | / 
/ Default Directory Information / 
/ / 
| ween rr nnn nnn nn nen am | 

100 j Default Buffer Count i 

] ett en tn enn -——— | 
102 |] bef ault Task Uic j 

AeBFSR 

AwEFSR 

A»O0aUI 

AFIDPR 

A-DPS 

Ae LUST 

AeDFBC 

AeDFUT 

PAGE C=-10
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C.4 FCS MODULES 

The remainder of this apoendix covers each FCS source 
module. *or each module, the calling labei and inputs and 
outputs are detailed 

Ce4e1 ANSPAD 

This routine pads the rest of tne buffer for magtape ANSI 
"D" formate It is only generated if magtape support (RSSANI) is 
selected. | 

Entry: «2eAWNSP 

Input: RO = FDB address 

Starting address in buffer to pad 
Byte address beyond end of buffer PlEoBa (RO; 

r
o
 

o
d
 

futput; c 0, If buffer padded 
1, If buffer not padded Wo

tt
 

RO-R4 preserved, R5 destroyed 

Conditionals: RSSANI 

Ce4e.2  ASCPPN 

This coutine translates. an JIC string in the form of "O200,2103" to the oinarcy equivalent. 30th the group and owner aumpers are assumed to. be octal unless followed by a operied. In tnais case, the numbers are transiated as decimal. The output is. stored in ".8YTE owner, group" form.
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23 = Address to return the Dinary UIC 

QCE2) = Size cf GIO string 

22) = Address of UIC string 

SGutput: C = 0, string converted and value stored 
= l, UIC string syntax error 

Ail registers preserved 

Conditionals: None 

Ce4.23 ASCRSO 

fhis routine converts an ASCII string to RAD5O0 and stores 
in the specified location(s). 

Entry: SGR5 

Inputs: R2 = Address of ASCII string 

R3 = Size of ASCII string 

R4 = Starting address to store RAD5O string 

The storage area must be praviously zeroed. 

C Butput: Cc Oy” Conversion complete 
ly, Conversion failed, nonalphanumeric character 

R4 = Address of last word written in RAD5SO 

-RO,R1 preserved, 22,283,785 destroyed 

Conditionals: RSSEIS 

Ce424 ASSLUN 

fnis routine assigns the lun in F.LJN of the 08 to tne 
device specified by the filename block. Tf no device is 
Specifisa, the oreayviousiy assigned device is used. [ff no device 

WaS assigned, the defauit device (SY¥:i) is assigned. 

e davice characteristics are 

® iow byte of the the davice 

in F.2CTL and. the device 

Onee the device is assigned, th 
stored in the FDB. Specifically, th 
Characteristics (€8.CH#1) is stored 

buffer size (U.C#4) is stored in F.ViSZ and F.bBFS. Aiso, the 
true device name and unit are stored in the filename biock.
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entr Ys eA SLUM ys eau 

MeUNITCS1L> = BDevica unit number 

NeDVNMNCRL) = Bevice name or 0 if none 

Oy Assign successtui Gfutputs Cc = 
| = l, Sad device name 

F.RCTLOROD) = Device characteristics 
®.Y38SZ(20) = Device block size 

F.28BSZ(R9) = Device block size 

If entry at -ASLUN, all registers preserved 

If entry at .sALUN, RO,R1 preserved, R2-R5 
destroyed : 

Conditionals: RSSANI,RSSSPL,RSS11M 

Ce4.5 BDBREC 

This routine sets up the block buffer header and the FDS 
for tne next virtual block 1/9. 

Entry: «2B8DRC 

Input: R90 FDB address 

i
l
 

Ri Buffer descriptor address 

Output: B.VYBNCR1) = Set to F.VEN(RO) 
BeBBFSCK1) = Set to F.BEFS(R0) 
FeNREC(CRO) = Set to start of I/0 buffer 

FeEQBBCRO) = Sat to end of 1/0 buffer 

RO,R2-RD preserved, R1 destroyed 

Saonditionais: Jone. 

This module contains routines used for large buifer 
support. This support is not enabled for RSX-11™M (RSSBBFDO). 
INSBB checks for a specified VBN in the block buffer. RSTEOF
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correctiy orocesses £0F*s. for iatrdqe buffer I/0. 

This routine sets up the registers tor block I/G, using the 

Dlock buffer definition in the *D8. 

Input: &80 = FDB address 

F.LBDBCRO) = Buffer descriptor address 

Gutput: Ri = Address of I/0 buffer 
QR2 = Buffer size (F.BBFS) 
RF3 = Carriage control, always set to zero 

RO,R4,25 preserved 

Conditionals: None 

C.4.28 CKALOC 

This module contains routines to allocate bliocks to a file. 

Tne routines are designed for internal FCS usage. 

The eeALOC and ..-ALC1 routines are used to allocate blocks 

if necessary. The desired allocation is compared to the current 

allocation and more blocks are allocated if necessary. 

Input: RO = FDB address 

PeEFSK( R20) specifies block to allocate to. 

Sntry3 ax Aull 

Tneut3 90 = £DB address 

“i = Hign YBN to allocate to 

R2 = Low YBN to aiiocate ts 

. Butput; C = 0, Blocks allocated, FeHISKCRG) updated 
ane = 1, Allocation failed, FeERR(RO) contains 

error code
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"eR. 

haa & 

FEY 

eetAlu 

eefATD computes 
Qtnerwise it subtracts. 

contents of R1,R282 and uses 

registers oresarved. 

routines 

Size, usin 
current. 

ys 

extend 

the 

and 

the. 

are 

ciock 
the resulting value. 

used ta extend. 
F.eaLOC if it is 

aliocation 

PAGE C15 

the file. 

mon-Zero. 

trom. tne 

ecakTi actually 
issues tne extend gI0 request. 

Sntrys eefATD 

Input: RO = FDB address 
Pil = High YSN to extend to 

R2 = Low ¥38N to extend to 

Dutput: C = 0, Extend successful 
= |, Extend failed 

All registers preserved 

Entry: .eEXTl 

Inputs RO = FDB address 
R1 = 0, noncontiguous allocation 

_ = |, contiguous allocation 
R2 = Number of blocks to extend 

Dutput2 C = 0, Successful extend, F.HI8K adjusted 
= ly, Extend faiied 

Conditionals: 

C. 4. 9 

This module closes 
and buffers 

attributes. 

CLOSE 

RQ preserved, R1-k5 destroyed 

RSSDP8 

an 

the 

reset. 

open file, writing 
rewriting file 

The FOB is 

input: @9 = FDS address 

DHutput: C = 0, successful completion 

= 1, error writing header 

All registers preserved 

any remaining 

header with the final recora
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. - ~ . se mate R r nee? > * Comgitionals: SSSANT, aSSBEE,ASSeBE,RSSSPL 

This module contains two commonly used routines. Thea 
first, eeFCSK, 15 used to properly set tne carry bit if an error 
code is set in F.fk2. 

Entry: e2°CSA 

Input: RO = FDB address | 

Cutput: C = 0, F.eERR(RO) is positive 
= 1, FeERR(RO) is LE 0 

All registers preserved 

Conditionals: None 

The second entry, .faATAL, is used by FCS to declare fatal 
errors. A BPT instruction is issued. The current version of 

FCS only uses this routine if an event flag directive fails. 

This module is used to issue the 10.APC function. it is 
nocmally intended for use with magtapes. 

Input: R80 = FDS address 
R1l = Function code 
R2 = Value 
23 = Parameter list addrass 

METPULS © = J, WeLation. successful 
= ly opecation failed, ¥*.22R(20) = error code 

oa fesmm rs 34 ~ ee. “* ey ye ; 3 [It .CTRKL, 3242 (TSgisters. sreseryse 

nU preserved, sx1l-xk5 destroyed
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THis moduie contains the internal FCS code for creating a. 

nea Ffiie on the disk. if cailed for a racord [/0 device 
(FD.eREC=1), the routine is etfiectiveiy a no-op. Otherwise, the 
I0.CRE function is issued. 

Input: RO = FD8B address 

Ri = FNB address 

Qutputs C = 0, file created 
= 1, operation failed, FeERR(RO) = error code 

RO,R1 preserved, R2-RS destroyed 

Conditionals: RSSANI 

C.4.13 DEL 

This module contains the internal FCS delete code. The 

file is removed from the directory and marked for delete. The 
FNB is assumed to contain the filename and file-ID. 

Entry: DELI 

Inputs; RO = FDS address 
Rl = FNS address 

Qutput: C = 0, delete successful 
= 1, operation failed, FeERR(RO) set 

RO,R1 preserved, R2-R5 destroyed 

Conagitionals: None 

fWhis Moduie contains the user interface for deleting a 
file. If the fiie is opened it is first closed. Then the FNB 
is set up using the dataset descriptor in F.DSPT(RG) and default 
filename block in F.DFN8(R0). Finaliy, the tile is deleted.
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= 0, delete successful 
= ly, operation failed, F.@RRCR0) set 

All cegisters preserved 

Conditionals: None 

C.4.15 DIDFND 

This routine begins to find the default task directory. 
The directory number stored in A.~DFUI of $SFSR2 is converted to 
RAD5SO and stored in the filename portion of the FN8. The 
routine continues at ..DiD. 

Entry2 .eDiIDF 

FDB address 

FNS address 
FSR22 address 

Inputs R90 
Ri 
R2 

Qutput: Binary UiC converted to RaDSO and stored in FNB. 

See DIFNG (next saction) for remainder. 

Conditionals: None 

Ce4216 DIFND- 

This module continues the directory lookup process. The 
file type is set to DIR (RADSO) and the version to one. A find 
is then performed on tne master file directory. If successiul, 
the resulting file-ID is set as the directory-ID and tha 
remainder of the FNR is cieared. 

Sntry? eeavilisy eedlD 

£05 address 

PUS address 

nput: gO 

RL el
i 

N | | N.FNAM(R1) = Directory name
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ti Saved &# 
Saved. &3. 

Agfurn adaress. Wi
 
a
w
 

e
o
 

Se
t?

 
S
o
 

Q
t
 

if 

ee DiDl saves 82,23 0n stack and falls. into. ..DID 

Cutput: C = OQ, directory found, %.DID setup 
= 1, no directory, Fetkk( 0) seat 

R9—83 preserved, R4,285 destroyed 

Conditionais: None 

Ce4.17. DIRECT 

| This module contains the code used to issue the directory 
primitives: enter filename in directory (I0-ENA), find filename 
in directory (CIO.FSA), and remove filename from directory 
C(ITO.RNA). 

Entry: .-eENTR, wzeFIND, «.RMOV 

Input: R80 = FDB address 
R1 = FNB address 

Filename biock satup for desired operation. 

GCutput: C = 0, operation successful, FNB filled in 
= 1, operation failed, F.ERR( RO) set 

RO,R1 preserved, R2-85 destroyed 

Conditionals: RSSANI,RSSDPB 

C24.13 DIRFND 

st halt of directory s: 

gd is turned inte a RADSO s 

- a Processing continues. in 
ine is nostiy concerned with named 

DEFPYD- at 223 

: de is disabled for 2SX-11M. 

BMatry2 .-eDikF 

~ Input: RO = FDS address
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4 — Zhat 34 
1 = *NSB address 
. — ms. oe: a + 2? opm 3 ; Sad 2 = Directory string descristar 

Gutput: C = 9, operation successful, dgirectory-ifd setup. 

= 1, operation faiied, *.nRK(RO) set 

RO=-R3 preserved, R4,Rk5 cestroyed 

Conditionals: S8S55NAN,k55SC5 

Gede19 DIRNAM 

This routine is only used for SCS-11. systems. it is a part 

of tnat systems directory processing. | 

C.24220 ODLFNB 

This routine is the user interface for deleting a file by 
filename biock. The FNB portion of the FDB is assumed to be 
setup with the filename, type, version (must be explicit), 
directory-ID, device, and unit. The file is first closed, 
removed from the directory, and then deleted. 

entry: .d0LFN8 

Input: RO = FDS address 

Dutput: C = 0, operation successful 
= 1, operation failed, F.AERR( RO) set 

All registers preserved 

Conditionals: None 

This routine contains code which bypasses the normai FCS 
filename parsing and uses the facilities provided by the 
operating system. Such support is oniy turned on if FCS is 

assembDied for a VAA/VMS system
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a OP Cdk Cette Zaz i L 

Tais moduie contains the EGF checking code for record 1/0. 
fhe 6 6Toutine ..S@#FR checks to see if the current virtual bilocx 
f.Y3N) is at or beyond the EDF block (F.EFSK). 

Entry: eeSkFB 

Inputs RO = FDS address 

Current virtual block number 
EGF block number 
Last byte in &OF block 

FeEPBK CRO) 
FePFFBY( RO) 

0, if before or at EGF block 
1, if beyond EOF block 

Cutput: C 

FD.EFS in F.~BKP1(R0) set if at or beyond EQF block: 

All registers preserved 

The routines .-EFCK and .eEFC1 check: to see if the currant 
record position is at or beyond the EGF position. The first 
entry calls ..SEFB to properly setup FD.EFS. eefFC1L assumes 
this bit is already properly set. If at the EOF block, the 
current cecord position is compared against the placement of the 
BUF within the block. 

Entry: eel FCK, 220 BFCI 

Inputs: RO = FDB address 

Qutput; C 0, if not at EDF 
1, if at EOF, F.ERR(RO) = IE.£0# 

RO,R2-R5 preserved, R1 destroyed 

Conditionals: None 

is module contains the user interface for extending a 
The fiie may Se opened or closed. 

Entry? .EXTNOD



a
t
t
a
 

. 
‘ 

MODULES PAGE C-22 

Input: 20 = FOsd. address | 
21. = Nur aber of biocks. to extend file by 

22 6 = LType of extend 

Q = Non—-contiguous 

1 = Cantiguous 

Output? C = 0, oparation successful, F.HTIBKCRO) adjusted 
= i, operation failed, F.#&RR(KRO) set 

All registers preserved 

Conditionals: Nens 

C.4224 FCSFSR 

This modules contains the FSR region declarations. SSFSR1 

is declared as a blank psect. The user is expected to expand it 

later. The S$SFSk2 region is declared to be of size S.FSR2. 

024225 FINIT 

This module contains the FCS initialization code. 
Specificaliy, the size of the $SSFSRi region is calculated and 
the default JIC is sat from the task’s UIC. 

Entry: .FINIT, ..FiINI 

Input: R1 = Address of S$SFSR2 region (.-FINI only) 

Qfutput: FSR regions initialized 

All registers preserved if antry at ef INIT 

R0,R1l preserved, R3-R5 destroyed if entry at ..FINI 

7™ P a - 2F 7 G Conditionais: one 

This module contains the code for inputting a iogical 

record from the daevice/file. The nodule can be assembled for 

either sequential-oniy support (RSS5SEQ) or random/sequential —
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Support. cee tne 2S4-11/20AS 1/0 Gperations laference Manual, 
pages.3-i2 to.23-22 for further. details on calling. sequence and 
return values. 7 

antry: Get, .Gatsy. 

Input: RO = FD8 address 

0, record input 
l, Operation failed, F.ERR(RC) set 

Qutput: C 
ou

l 

All registers preserved 

Conditionals: RSSANI,R25SBBF,R85$5H1S,R2S55RSL,RSSSEQ,RSS11M 

C.4.27 GETDI 

This routine is the second part of the directory look-up 
process. It saves the current context of the FNB and calls 
either ..PDID or ..DIRF to set the directory-ID. The FNB is 
then restored. | 

Bantry: .e-GTDI 

inputs kG = FDS address 
Ri = FNS address 

R2 = Directory string descriptor address 

OCSP) = Directory lookup routine («-PDID/««DIRF) 
2(SP) = Return address | 

Output; Cc 0, operation successful 

= l, operation failed, F.ERR{RO) set 

All registers preserved 

Conditionals: RSSSPL 

Talis routine gets the default task directory-1D and stores 
it in the specified filename block. It sets-up to call --PDID 
and continues in ..eGTDI.
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Satrys TOLD 

Input; CQ = DB adaress 
Ri = FNS address 

Sutput: See ..STDI 

Conditionals: RSSELP 

C.4.29 GETDIR 

This routine look ups the specified directory and stores it 

in directory-ID in the filename block. It sets-up to call 

eeLDIRF and continues in ..GTDI. 7 

Entry: .GTDID 

Inputs k0O = FDB address 
R1 = FNS address . 
R2 = Directory descriptor address 

Output: See ..&TDI 

All ragisters preserved 

Conditionals: RSSELP 

C.4.30 MEKDL 

This module contains the internal routine to mark a file 
For deletion. While the file is deleted by this routine, the 
directory entry is not removed. 

SAtL ys. «8 AROL 

imput2 RO = FDS address 
Rl = *NB address 

Sutputs: C = 0, delete successiul 
= 1, delete failed, FeERR( RO) set 

RO preserved, R21-k5 destroyed



FCS$-11 MODULES PAGE C-25 

Conditionais: None. 

Tnis routine transfers racords to and from user buffers. 

It is designed to work correctly for odd address and odd byte 
counts. 

psntrys ..2MVRi 

FDB address 
Address of source 
Address of destination 
Size of block to move 

Input; R90 

R1 
R2 
R3 i

o
w
 

d
n
 

Address of last byte moved+tl 
Address of last byte stored+] 

OCutput: R1 

R2 u
e
d
 

RO,R4 preserved, R3,R4 destroyed 

Conditionals: None 

Ce4de32 ARKRDL 

This module contains the user interface for deleting a file 
Without removing the directory entry. 

Entry; .M@RKDL 

Input: RO = FDB address 

Qutput: C = 0, delete successful | 
= 1, delete failed, F.ERR( RO) set 

All registers oreserved 

Conditionals: None 

This module contains the code for accessing a file. It can 
be assembled into three different versions: normal open



a
e
 

FCS-il MUDULES PAGE C=-26 

(R2S5S$UPF=0), open by filename dDiock (RSSUPF=1}, and open ody 
file-!D (RS$SOPF=2). See the RSX-11/2AS 1/0 
Manual, pages 3-2 to 3-17 for further descriptions of the 

calling Sequenca and oscutputs. 

Pntry: .0PEN, .OPFNB, .OPFID 

Input: RO = FBS address 

9, operation successful 
l, operation failed, FeERR(RO) set 

Qutput: Cc 

All registers preserved 

Conditionals: RSSANI,RSSS8BF,RSSUPB,/RSSEIS 
RSSMBF,RSSNAM,RSSOPF,RSSRSL,RSS11M 

C.4.34 PARDI 

This routine continues the directory parsing process for 
the default directory. If the device and unit agree with the 
current saved directory-ID’s device, the saved default 
directory-{D is copied. Otherwise, the directory-ID is obtained 
and saved for later use. 

Entry: ..PDI 

Input: RO = FDS address 
Ril = FNB address 

O0(SP) = Directory lookus routine (..-DIDF/..DIRF) 
2(0SP) = Raturn address 

Cutput: C = 0, operation successful 
= 1, operation failed, F-ERRCRO) seat 

All registers preserved 

Tnhis routine is a short-hand version of the directory 
lookup process, specifically designed for default directorias. 
It sets up to call ..DIDF for directory processing and continues 

3 Uperations. Reference:
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in. «PDI. 

Gutput: 

oe lS UTD. 

RO 

PAGE C-27 

= FDS address 

R1 = FNB address 

snr. 
See2@ 22P Dl 

All registers preserved 

Conditionals: 

This module contains the logic for parsing the 
Specification. | | 

C.24.36 PARSDI 

ePRSDI, 

RO = 
Ri = 
R2 = 
R3 = 

c = 0, 

= iy, 

None 

directory 

22PSO0I 

FOB address 

FNB address 7 
DSD address or zero if none 
Default FNB address or zaro if none 

operation successful 

operation failed, F.ERR(RO) set 

All registers preserved 

Conditionals: None 

Directory processing in FCS appears 
it is examined. time 

are invoived? 

DIDFND 
DIFND 
DLRFND. 

ee UIDF 
e2DIDI 
»+ SIRS 
we ig rol 

LETDID 
-STOIR: 
22 PDI 
»2PDID 
»PRSDI 

someshat complex the 

The following routines and entries 

2eDID 

eer SDI 

For the three user-level entries (.GTDID,.GTDIR, and -PRSDI) the 
following flow occurs. Note, for ~PRSDI, there are three flows:



o
o
,
 

MODULES PAGE C=-238 

datasett(id, default-<"(ls 

eGTDID .GTDIR (1) (2) (3) 
eeaioL ee GTUL ea JIT RE Rone eer 

ear JID ea Dik aadidD- 2eDLiRF 

22 PDI 22JID aedlD 
ee DIDF | 

Cote 37 = PARSDY 

This module contains the code to parse the device name and 

assign the FDB’s LUN to the parsed device. 

Entry: .PRSDV, ~.PSDY 

FDB address 

FNS address 

DSO address or zersc if none 
Default FNS address or zero if none 

Input; | 

PO
 

AD
 

90
 

99
 

G2)
 

KI
 

be
 

o>
 

W
o
n
 

nu 

0, operation successful 

1, operation failed, F.&@RRCRO) set 

2 Cutput: 

Tf ePRSDY, all registers oreserved 

If 2eP SOY, 20-23 preserved, 84,5 dastroyed 

Conditionals: RSSELP 

This moduie contains the routines to compietely parse a 
file specification. The individual parsing modules (PARSDI, 
PARSDY, and PARSFN) are called for each component of a 
Specification. 

On 2 ee DALY LS 2 internal entry used to Parse ci @ 
ra nd | - 2 xz vo , -~ ’ cy any p 7 _ . oy + + . eh Lm : $ oe 

filename if no File-(0 nas Been set if parsing is neededs 1 

PBLLS into waePAKSe VEnmerwise Ene TouMzane ereay si eSe. 

nd oe At 2 Br 
antry: aawit 

adaress wd - 1s)
 — ct
 

és
 59
 

oS
 it re]
 

co
 

Gi
 

address c te er
 

ue)
 

we
 

e
r
 

os
 

x
 

p+
 i) ra
} 

wi
s 
O



FCS-11 MODULES 3 PAGE C=-29 

RO preserved, R2—-xk5 destroyed 

. 

The routines .FPA2S5 and 2eeP ARS parse. a compierea 

fications. 

Bntry: PARSE, .«229ARS 

Inputs 20 = FDS address. 
Ri = FN3 address. 

R2 = DSD address or zero if none 

R3 = Default FNS address or zero if none 

Output: C 0, operation successful . 
= l, operation failed, F.ERR(RO) set 

If sPARSE, all registers presarved 

If .ePARS, RO-R3 preserved, R4,8k5 destroyed 

Conditionals: RSSELP,RSSSPL 

C.4.39 PARSFN 

This module contains the code to parse the filename. 

entry: ear RS*¥N, oe PSEN 

Input: R00 = FD8 address 
R1 = FNB address 
R2 = BSD address or zero if none | 
R3 = Default FNS address or zero if none 

Outputs C = 0, operation successful 
= 1, operation failed, F.ERR(RO) set 

If .PRSFN, all registers preserved 

If ..PSFN, RO—-R3 preserved, R4,Kk5 destroyed 

This routine checks to see if the FDB is properly setup for 
~ ; record input and output. The file is checked to see if it has
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been opened and the proper {fo mode is checked 
(saquantial/srandom/svlack).. The module is assembied- into tuwo- 

Versions d@penaqing on the definition of #S5SEa. 

The routine ..PSCER checks. for ofoper candom ofr sequential 

T/Ge If random 1/0, it checks that the device is not sequential 
in nature. The routine ..PGCS checks for sequential I/0 only. 
The calling arguments to both are the same. 

Entry: .-ePGCR, ..PGCS 

Input; 80 = FDB address 

Outputs C 0, operation OX 
1, operation illegal, F.ERR(RO) set 

All registers preserved 

Conditionals: RSSSEQ 

Ce4.41 PNTMRK 

This module contains the user routines for returning to a 

previously noted position in a file and for getting the current 
position in the file. A file’s position is designated by a 
double-jsord block number and a singie word byte within the 
block. 

The ePOINT routine positions a file to a previous marked 

position. 

Entry: ePUINT 

Input: RG = FDB address | 
R1 = New ¥VBN number (high part) 
R2 = New YBN number (low part) 
R3 = Byte number within block 

hr oe y pou ge: Fe ee ; ~ 4 *% amy 4 . 2 we dy ae 9 3 Sutputs C = Oy. operation successful 
—_ a : ’ nt ag %, 3 et. _ > om oy = 

= l, 3peration failed, *.58R(20} set 

All cegisters praesarved 

fhe »4ARK routine fetrieves the current record pesition. 

The virtual block number is taken from the F.VBN doubleword. 

The byte number is calculated from the current position in the 

Dlock I/O buffer (%.NREC+F.Y5352-F ECB).
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———~, 

entry: HARK 

Inout: RO = £05 address 

B3N.numper (nich part) 3 

aN number (Clow part 
yte number within block 

Autputs: 221i = 

- R2 = 
R3 = 

RO,24,25 preserved 

Conditionals? None 

Ce4-42 POINT 

This module contains the internal code for repositioning a 
files If the desired block is different from the current block, 
the old block is written if dirty and the new block read. The 
cecord pointers are then set up for the desired position. 

Entry: ..PNTi 

Inputs R90 = FDS address 
Rl = New YBN number (high part) 
R2 = New VBN number (low part) 
R3 = Byte number within block 

Jutputs C = 0, speration successful 

1, operation failed, F.ERR(RO) set 

RO preserved, 21-R5 destroyed 

Conditionals: RSSANT,KSSBaF 

 C.4.43 POSIT 

This module contains the code for caiculiating the 
positioning intormation necessary for use with .POINT for a file 
@ith fixed—leangth. Cacoreas. 

satry: .PCSIT, ..esit 

t: RO = FDs address 

F.2RCNM doubleword set to desired record number
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Tutput: Cc = 9o0eration success 

= iy operation failed,. F.22R(20) sat 

li successtuli, foiilowine cegisters returned: 

Ri = YBa number (High part). 
R2 = YBN number (Clow part) 
R3 = Byte number within block 

If .POSsSIit, &O,84,85 Dreserved. 

If oe P SIT, KO preserved, R4, R5 destroyed 

‘a 

Conditionals: RSSEIS 

Ce4244 PUSREC 

This module contains the routines used to position a 
fixed-length file to a specific record. Besides the entry 
documented below (.P0SRC), the entries ..PSRi, ..PSKC, and 
eePSRG are aiso in this module. However, they are merely call 
other routines are are therefore are not documented further. 

Bantry: .POQSRC 

Input: R80 = FDS adaraeass 

F.PCNH doubleword set to desired record 

Cutput: C = 0, operation successful 
= 1, operation faiied, F.ERR(RO) set 

All registers preserved 

Conditionals: None 

Ce4e45 PPNASC 

ry 9 of 

ib TNis routine Cransiat 
entation. 

Bntrys .PbPAse 

input: R2 = String address to store ASCII UIC 
R3 Binary JIC (.8YTE owner,group) 

S$ 2 Dinary Sit inte its ASCIT string.
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fd = Conversion. Flags. 

0, Suppress leading zaros 
ly Output leading zeros 

output separators (£,3) 
l, suppress separator output 

ON
D 

je
 

ct
r 

ne
y 

i
o
u
w
u
j
u
 

>
 

~ 

Cutput?: String output 

R2 = Last byte output+i 

RO, RL, R3—2R5 preserved 

Conditionals: RSSEIS 

Ceo4e245 PPNR5SO 

This routine transiates a binary UIC. into two RADS0O words. 

Entry: .PPR50 

Input: Ri 
R2 

Doubleword address to store RADSO results 
Binary UIC (.BYTE owner, group) 

Qutput: UIC converted to RADSO 

RO,R4,25 preserved, 81-83 destroyed 

Conditionals: None 

Ce4n47 PUT 

This module contains the cede for outputting a logical 
record to the device/file. The module can be assembled for 
either sequential only support (RSSSEQ) or random/sequential 
Support. see the RS54-11/1AS I/0 Uperations Reference Manual, 
pages. S-25 to 3-28 for further details on calling sequence and 
Taturn vaiues. 

Entrys PUT, .PUTSa 

Input: RO = FD8 address 

Putput: Cc 0, record input 

l, Operation failed, F.ERR(RO) set
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 vonditionais: 

C.4.48 RDRN 

This routine inputs the next virtual block, writing the 
current one if it is dirty (FD.8KT=1). 

Entry: eeRURN 

Inputs R80 = FDS address 

Output? Cc = 0, Operation successful | 
= 1, operation failed, F.ERR(RO) set 

RO preserved, R1I-EK5 destroyed 

Conditionals: None 

Ceo4049 RDAAIT 

This module contains the routines for reaading the next 

Virtual block. ee RAAT increments the olock number (F.¥BN) and 

fails into .-RWAC. [t also checks for record-oriented transfers 
and handies them correctly. . 

Entr V3 oot WAT 

Inputs 80 = FDB address 

See e2RWAC for remaining description 

The routine eeRHAC reads the current virtual block. it 

only expects to be cailed for block i/%. 

Input: 20 = ©9358 address 

Block number 

Address of buffer neader 

Number of bytes to read 

F.VBNC(RO) 
F.B08( 20) 
F.BBFS(RO)
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0, operation successful 
ly operation tailed, F.stRR(R20) sat 

C3
 

{2
 

rn 
a a i
 

er
 

6
6
 

©}
 

i
t
a
l
 

Address of start ot bisock 

Address of last oyte+t 

pe fan ze ‘ Pe NREC CRO): 
ae ti

ed
 

RO preserved, R1-x5 destroyed 

Conditionais:. 2: Us en
d 

4
 

di
r oi
 

oo
 

"é}
 BF, RSSMBF 

C.4.50 R0WRIT 

This module contains the common routines for READ/WRITE 
I/tc. The routine ..RWCK checks that block 1/0 is alilowed. It 
checks that the file is opened (F.BBSD nonzero), READ/HRITE wmode 
is set (FD.RWM=1), and the device is block oriented (FD.REC=0). 

Entry; ..2WCK 

Input; RQ = FDB address 

0, Block 1/8 allowed Output: C | 
| 1, Block 1/0 not allowed, F.ERR(RO) = IEsILL 

Al registers preserved po
d 

The routine .e-WTRD actually issues the block [/0 requests. 
The block number is bumped after the I/0 completes. 

Input; RO = FDB address 
R4 = [/0 function code (1I0.#VB/IC.RYB) 

F.VBNCRO) 

F.BKDS( RO) 
FeBKSTCRO) 
F.BKDNC R90) 

Block number to read/write 
Buffer descriptor 
I/8 status block addrass 
1/0 done AST address i

o
u
u
e
 

a 

O, operation successful. 
Ay ODeLration failed, Fasan(x0} set h

o
l
 

RQ oreserved, 21-25. destroyed 

Conditionals: None



asa ah 

dioc: ij/Q aede. See the RSZ-LL/TAS 
“y 

nab Manual, pages 3-25 to 3-31 #for 
Seaguence and return values. 

entry?) 

Input: 8&0 = FDS address 

Dutput: c = 0, operation successful 
1, operation failed, F. 

All registers preserved 

Conditionals: None 

C.4.52 RENAME 

This routine is the user interface 

Only the file’s directory 

further 

PAGE C-36 

routine is the user interface for reading a Diock via 

1/0 Operations Reference 
details on 

ERR{(RO) sat 

for renaming a 

internal to the file naeader is untouched. 

Entry: .RENAM 

ERR(RO) set 

Input: PFO = FDB address (oid filename) 
RI = D3 address (new filename) 

Cutput: C = 0, operation successful 
= ly, operation failed, F. 

Ail registers preserved 

Conditionals: None. 

ff 4 oa 3 ep ayy 
te ® ae S53 aer ADR 

This routine correctly sets up the 

lscates mode [/G. If calied for sgove 

Entry: «.RTAD 

be | 

moG 

ecord pointers cDB Cr 
@, it is a no-on. 

calling 

file. 

entry iS manipulated, the filenane 

for
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Inputs 20 = £038 address. 

GCutputs F.YS8D(320) = Set to record size, address 

RO,81,R83-R5. preserved, £2 destroyed 

Conditionals: RSSANI,RSSB8F 

This routine resets a FDS so it can be usSed for another 
open. If record 1/0 was used, the block buffer is returned to 
the pool. Locations in the FDS that are assumed to be zero if 
no file 1s opened are cleared. 

Entry: .eRFDS 

Inputs RQ = €DSB address 

Cutputs FDB reset to non-opened state 

RO preserved, Ri-Rk5 destroyed 

Conditionals: RSSHBF 

C.24.55 RWBLK 

This module contains the’ routines used to issue the 
read/write requests for record 1/0. The routines are used for 
both record and block oriented devices. The only difference 
Detween the eantries is the I/0 codes usade. ..R8LK uses I0.RVB. 
o243LK uses [D.WVB. 

The carriage control and YBN are always stored in the 
constructed Qi0. When issued to record devices, QI0 parameters 

4 and 5 are typically ignored. Similarly, block i/0 devices 
ignore sarameter 3. The {[/U status biock is assumec to. be at. 

tae beginning of tne buffer header, which is assumed to be 
immediately in. front of the data bufiter. 

No implicit wait for I/2 compietion is Gade. The carry bit 
Sill pe set oniy if the G10 directive fails. 

ENtry> eeRSLK, 2+ ABLK
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Input: &0 = £28 address 
Ri = Atdaress. of date buffer 

R2 = Size of data butiter 
R32 = Carriage contrei character 

FeY¥SN(RO) = 3Block number 

Dutput: R21 = Address of I/0 status block 

RO oreseryed, 22-85 destroyed 

Conditionals: RSSMBF 

C.4.56 RWFSR2 

This module contains a collection of routines to allow the 
user to read and write fields in $5#%SK2. The routines (.RDFDR, 
eNDFDR, -RDFFP, .WDFFP, eRFOWN, .~WFOWN, »~RDFUIL, and «WDFUI) are 

described in the RkSk-11/1AS 1/0 Operations Reference Manual, 
pages 4-2 to 4-6. 

C.4.57 RYLONG | ° 

TALS routine is used to perform block I/02 transfers shen 
tne pyte count is greater than one Diock (512 bytes). This 
routine is selected by the ° READ/. WRITE routines when. 
appropriate. Otherwise, ..-HTRD is used. 

BNtrys eeRWLG 

Input: RO = FDS address 
| R4 = I/0 function code (I1TO0.-RYB/I0.HV8) 

FDa setup for block I/0 request 

Cutput: C 0, operation successful 
ly o0eration failed, F.SRRCKO) sat i

o
 

conditionais? None
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This routine truncates a file to its EOF spesition and 

cioses the file. 

Entry? .eTRNCL 

Input: 80 = FDS address 

FeEFBK, FAFFBY set to EGF position 

Output: C 0, operation successful 

1, operation failed, F.e#£RRC RO) set ou
l 

All registers preserved 

Conditionals: None 

This module contains the user interface routines for 
issueing the directory primitive functions: find filename 
(.FIND), enter filename (.ENTER), and remove filename (.REMOV). 

The calling Sequences and return values are documented fully in 
the RSX-LI/IAS I/O Operations Reference Manual, pages 4-12 to 
4-14. 

Entry: .fIND, -ENTER, .REMOY 

Inputs RO = FDS address 
R1 = FNS address 

Dutput: C = 0, operation successful 
= 1, operation falled, FeERRC(RO) set 

All registers preserved 

Conditionals? R5$0Au 

Thais routine provides extended file iookup abilities for 
SCS-11 systems. [t is not compiled for RSX-11E systems
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PRIS. module contains routines used to issue 910”’s for FCS 
ang «8it for their complation. Tne first routine, ..23i10N, 

issues a WIG and falls into ..WAIT. It watches for errors due 
to insufficient pool and will loop, waiting for a significant 
event if this happens. 

Entry: ..@I0w# 

©¥D8B address 

1/0 function code 
Input: R90 

R4 

Scratch DPS setup in SSESR2 

Cutput: C = 0, operation successful 
= 1, operation failed, F.ERR(R0) sat 

Ri = I/G status block address 

RQ preserved, R2-R5S destroyed 

The routine ..~WAIT stores the I/0 status into F.ERR(RO). 

It waits for I/G completion by waiting for a non-zero I/O status 
Value. If the I/0 status is zero, it falls into ..#AEF and then 
repeats. | 

Entry: WAIT 

Inputs RO = FDB address 
Ri = I/0 status block address 

Output: C = 0, I/0 completed successfully 
= i, 1/0 failed, FeERR(RO) set from status block 

All registers preserved 

The routine .eWAEF waits for the FDB’s avant flag, 
FeEFN (RO). If no event flags was specified, event flag 32(10) 
is used. The flad is cleared after the wait completes. 

op - . ia ager 
73 Pw ty F ie fs fe 3 aes tr fo Pe ee eed 

inputs 8&0 = FOS address 

Yutput; Event flag cleared 

All registers preserved
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Conditionals? None- 

This routine is the user interface for waiting for U/0 
compietion when operforming odlock I[/0. I[f an 1/9 status block 

nas been specified (*.BKST nonzero), the routine ..WAIT is. used. 
Uthearwise, the routine ..WASF is called. 

Entry: WAIT 

input: Rv = FDS address 

Qutput; 1/0 wait completed 

All registers preserved 

Conditionals: None 

C.4.63 8WATNOD 

This routine checxs the I/0 status for errors due to 
insufficient pool (IE~UPN) and deers a wait-for-significant 

event if true. Otherwise it merely returns. 

Entry: HAND 

Input: RO = FDB address 
R1 = I/0 status block address 

futput: C = Oy IE.UPN occured, sait completed 
= ll, Error was not IE.~UPN 

All registers preserved 

Conditicnais: Ncne 

Ce 4.5 + ZATSET 

Tais routine waits for I/0 completion and sets up the 
Fecord pointers based on the contents the the second I/0 status 
word.
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"ntry? e2tAd 

inputs 809 = FDS address 

R1 = [/0 status biock addrass 

{/0 status is assumed te be at start of buffer 
descriptor. 

Cutput: C = 9, I/0 completed successtuliy 
| = l, 1/3 fallied, F.aERSCRO) set 

FeNRECCRO) set to beginning of data 
F.EGBB CRO) set to and of data 

RO,R1,R3-KR5 preserved, £2 destroyed 

Conditionals: RS$588F 

Ce4.65 WRITE 

This routine is the user interface for writing a block via 
block I/0 mode. See the RSX-11/1aS 1/0 Operations Reference 
Manual, pages 3-31, 3-32 for further details on calling sequence 
and return values. 

entry: WRITE 

Input: RO = ~€DB address 

Jutput: C 0, operation successful 
= 1, operation failed, FeERR(RO) set 

Ail registers preserved 

Conditionals: WNone 

C24265 ATWAIT 

“his geduia contains the routines for writing the sext. 
Virttuai Diock. 228 THH GutDuts the YSH and reaturns #itin the. 

Cecord buffers set up for the next PUT. 

antrys «.28THWA 

Input: RO = FDS address | -
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YENCRD) 
x 7 aDatR oy 

F.SBFS(RO) 

Block number : 

hdd ress of butter header 

Numbec of bytes to read n
t
 

oe 

0, operation. successful 
1, operation failed, F.~ERR{RO) sat 

Cutput: ¢ 

Address of start of block 
Address of last byte¢41 

FeNREC(R0) 
FeSCBS(R0) u

u
 

RO preserved, Ri-k5 destroyed 

Conditionals: x55388F,R8S5S5MBF 

C.4.67 AICI 

This module contains the routines used to build and issue 
internal FCS QI0’s. They use the Q10 DPB in SSFSR2. The 
routine ..X9I0 sets up the Standard parameters and issues’ the 
Gig. directive. It assumes the 1/0 parameters have already been 
set. This routine gets the [/G status block address and AST 
address from the FDB. | 

Input: kG = FDS address 
R3 = Directive code, size 

R4 = I[/0 function code 
RS = DPB address © 

Gutput: See .«.Xail balow 

An aiternate entry is e-XQ@Ii. fhis routine is passed the 
I/G status block address and AST address. It gets the lun and 
event fiag from the FDB, sets up the DPS, and issues the I/0 
request. 

Bantry? eeXGIil 

Tnput: 20 = *D6 address 

Ri = 1/9 status olock address or zero 

RZ = [/0 Bone AST adagress or zero 
23 = Directive code, size 

a4 = 1/760 function code 
R5 = DPS address 

Qutput: C = 0, operation successful 
=], 210 directive failed, F.ERR(RO) set from
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Si = 1/0 status bicck address 

80,284 oreserved, #&2,23,85 destroyed 

The routine .-IDPB8 initializes tne DBDPS8 in $S$FSR2 and 
returns the address of the parameter area. 

entrys e«.I[DP3 

Input: Nona 

Butput: 85 = Address of parameter area 

RO-R4 preserved 

Conditionals: None 

C.4.68 XQroy 

This routine is the user interface for issuing a QI0 
Cequest using the lun and event flag from the FDB. 

Satry: «Xi 

Input; RO = FDB address 

R1 = 1/0 function code 
R2 = Size of parameter list or zero if none 
R3 = Addrass of parameter list 

Qutput: C = 0, operation successful 
= 1, Operation failed, F.ERR(RO) set 

All registers preserved 

Conditionals: None



APPENDIX BD 

FILES-11 er6"s 

This section documents the various Q10”’s used by Files-11 
CFILACP and MTAACP)). The material is taken from an article 
written by Andrew Goldstein of Digital in November, 1976 and 
from examination of various source modules. 

Del FILES=-11 @I0 DPB 

Ali FL1ACP Qi0 directive parameter blocks have the same 
format. The following diagram illustrates this format (note 
only the parameter fields are different from all other @I0”’s): 

i Size | j 

| mm rr nnn en nnn | prem tr tet tnt tener ——j 
j Function Code i Modifier 1 Q.IDFN Q.IDFN 

| nn rn nnn nn nn | enn nn = = -- i | 
j Reserved j | LUN i Q.ITOLU 
j wr nn nn rn nnn en = == |j sao DU SE SEND SO SE SOA GS SD SO Ne AED Abt SD AMD “sp ND “end aD mb a agp j ; 

i Priority a | EFN { Q.i10PR Q.IO0EF 
j a. aD 2 a ee ee ee a ee ee ee ee 9 ee es a ee ) > SUED WEDD 20s AUD alee AS i 

j 1/0 Status Block j @.1058 
j ---~~+-- ~~ - -j | 

l | AST Address i Q@.IDAE 

| FID Pointer ij Q.IOPL 
j 0 D0 a ee ee SO -  E SO  OD S D e  AEDND S AEND-D A SO <4 MEN “HN NN sD ln I ER Ue { 

i Attribute List Pointer | j 
i 0 a Se AS eS ee EO AS A SD Ena SD SS SS ne e-em Mae ame sue see ae am we on me eee een en 

i. &xtend Control j Deita Size (aigh) i 

po ot —— ee -— - —j 
i 

| Access Control i Window Size i 

i FNS Pointer. ]
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for a specific vdurpose. if Pach oarameter field is used 
tne particular 310 does.not requica the field, it must. not be 

specified (set to zeros). FLILACP range checks all parameter 
Tieidse 

De2 FILES-11 Q10 PARAMETERS 

This section will discuss the six parameter words in a 
files—-11 G10. While none of the parameters require the FCS data 
structures, it is obvious tne fieids are set up for use in the 
FCS environment. 

Dezel Parameter Word #1 - FID Pointer 

This word contains the address of a three word block in the 
issuing task’s space. This block is or will become the file ID. 
Tf the word is zero, no file ID is specified. 

In the FCS environment, this word sill typically contain 
the address of the filename block. The file ID block has the 
following format: | 

j Ae AA A NY EN SO SO NG ME NCO “ND SES “ED “CD SD TS Mn SER A A ND A A en“ MD. OD <c ne em am ame i 

j File Humber | 

i File Sequence Number | 

{ Reserved j 
| ---- ---- ------ +--+ +--+ - + e+ ++ |j 

The file number is used by FLIIACP as an index to the file 
header block in the index file. The file sequence number is 
used to maintain header integrity. Each time a header block is 
used for a new fila, the file sequence number is incremented. 
The finai word has no current meaning. 

This word contains the address of an attribute List in the 

Z5suing task’s space. This List controis which file attributes 
are to be read or written by FLLACP. if no attribute list is 
specified, the word is zero. 

File attributes are various fields in the file header.
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These fields are documented in apeendix F of the LTAS/RSA-11 1/0 
3perations Reference “anual (Aa-2515C- 

AN attribute iist consists of zero to six attribute 
entries, r£o0lleowed by 2 dyte of zero. sach attribute entry has 
tne following format: 7 

~ BYTE <Attribute typed,<N> 
2 ORD <Pointer to ’N*” byte bufier> 

The sign of the attribute type catermines the direction of 
the operation. If the attribute type is negative, the attribute 
is read from the file header to the buffer. If the attribute 
type is positive, the buffer is written to the file header as 
the new attribute. The magnitude of the attribute type and size 
of the buffer determine which fieids in the file header will be 
accessed. The following table lists all valid read attribute 
types, valid buffer sizes, and the starting offset in the file 
header. To write the attribute, make the sign of the attributes 
type positive. 

-01,902 Read file owner UIC (H.~FOWN).j The JIC is a binary. 
word. The low byte (H.PROG) is the owner number. 
The high byte (H»PROJ) is the group number. Note 

that the file owner UIC is independent of the 
directory UIC. 

-01,04 Read file owner UIC, protection (H.FOXN). The UIC 
ils returned as described above. The second word is 
set to the file protection code (see attribute 
-92, 092) = 

“01,05 Read file owner UIC, protection, characteristics 
(H.~FOWN). The UIC and protection are returned as 

described above. The fifth byte is set to the 
user-Controlled characterics (see attribute 
-03,01). | 

~02,02 Read protection (H.FPRO).} The file protection word 
is a bit mask with the following format: 

Bit 15 12 ll 8 7 4 3 0 
| -wnan-a nn = | sana nanan ne | eo nnn anna nanan 
}. #orid |. Group. je Gunner i Systen j 

* ¥ 3 cb 4 

bi
 Rach of tne four categories above aas four bits. 

Bach bit has the following meaning with raspect to 

LLie@ access: 

c
k
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Sif 3 Z i 9 

] --<------—=-  oceiedeeieermetns ook (Reutenieaiaeteetneteteementen |------ { 

jf Debete jf Extend. i acite 1 Read i 

[rn ff tt rt ten | tt tr rn [tr nnn | 

A bit value of zero (0) indicates the respective 
type of access is ailiowed to the fiie. <A bit value 
ot one (i) indicates accass is denied. 

Read protection, chacacteristics (H.aFPRO). The 
protection is returned as described above. The 
third obyte is set to the user-controlled 
characteristics (see attribute -03,01). 

Read characteristics {(H.UCHA). The. user 

Characteristics is a one byte field containing | 
Various bit definitions. The current bits defined 
are listed below: | 

UC .CON 200 Logically continuous file. When the 
file is extended, this bit is 
cleared. 

UC.OLK = 100 File improperiy closed. when ever 
the file is opened for write, this 
bit is set. It is not cleared until 
the file is closed (deaccassed). 
This is tne famous iock bit. 

In addition to the user-controlled characteristics, 
the next byte in the header is the 
system-controlled characteristics. This byte 
camnot be accessed by an attribute field. The 
current bits defined in this byte are listed below: 

SC.MDL 200 File marked for delete. 

SC.BAD = 100 S8ad data block in file. 

Read record 1/0 area (U.UFAT). The first 7 words 
of this area are a diract copy of the first 7 words 
of the FDB when thea file is opened (ses Table Al, 
T/Q QGeerations seferance Manuai, otise 
Me oS . Th... ae 4 : op Poy Oe we ey a > aa . ~ P.fPBY. The Tamalning ¥ worGgs of SRLS. a3faa 3£e2 

; an ak c - ; pm che ipeumomyy 7 oe aes = moo - — 4: 

sot useéde. i 3do-not <now now this afea is detined 

in the casa of RMS~-11. 

Read Liiename (].°Nas). The fiiename is stored as 

nine (9) RAD5SO characters. 

Read filename, type (f-FNAM). The filename is 
returned as described above. The type is returned
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-06,92 

-06,04 

-O07, 02 

-li, 12 

-12,06 
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to the rcourth word (see attribute -06,02). 

Reag filename, type, version (I1.°NAM). The 
tiiename and type are caturned as described above. 
The version is returned to the fifth word (see 
attribute -07,02). 

Read type (I.FTYP). The type is stored as three 
(3) 2AD50 characters. 

Read type, version (I.FTY?}. The type is returned 
as decsribed above. The version is returned to the 
Second word (see attribute -07,02). 

Read version (I.F VER). The version is stored as a 
binary number. | : 

NOTE 

The filename, type, and version are set 
when the file is created. If the file is 
renamed by PIP, these fields are not 
changed. 

Read expiration date (I.EXDT). The expiration date 
is) intended to be the time the file becomes 
eligible for deletion. This feature is. not 
implemented. The date is kept in ASCII form in the 
format day, month, and year (2 bytes, 3 bytes, and 
2 bytes). 

Read statistics block. The statistics block is 
defined in Appendix H of the I/0 reference manual. 
No specific fields exist in the file header for 
tnis attribute. fTfherefore, it cannot be written. 

Read entire file header. Tne buffer size is 
aSsumed to be 1000(8) bytes. This attribute has no 

cocresponding write function. 

Read biock size (ANSI labelled. tape oniy). the 
Bicck Size is returned 4S a casitive 16-bit number 

Read user labei (ANSI labelled tape only}. TALS 
attribute allows access to the user label on an 
ANSI standard tape. "xx" is the length of the 
label (maximum 380). If the function is a read, 
user header labels are read if a file is accessed. 
If no file is accessed, user trailer labels are 
read. If the function is a srite, user header
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labels are written during a create. User traiier 

labels are written. ducing a deaccess. 

~15,xx PFead complete date information (disx files oniy). 
This attribute allows the ctavison, creation, and 

expiration tates to be read. Dates are stored and 
returned in the format day (2 bytes), month (3 
bytes), and year since 1900 (2 bytes). Times are 

Stored and returned in tne format nours (2 bytes), 
minutes (2 bytes), and seconds (2 bytes). “xx" 

bytes of time/day information are returned in the 
following format: 

00-01 Revision number. This number is 
incremented each time the file is 

closed after being opened for output. 

02-10 Revision date. 

11-16 Revison time. 

17-25 Creation date. 

26-33 Creation time. 

33-42 Expiration date. 

#16,16 Allocation control (disk files only). Used for 

file placement control, currently by RMS only. 

Processed only by create or write (i1.e., write 
attribute only). 

The magitude of the attribute type determines the maximun 

valid buffer size. <Any smaller size is legal. The sizes listed 
above are sufficient to handle the named attributes. The 

largest size for each attribute is also the largest buffer 
allowed. 

De2Ze3 Parameter Words #3 and §4 - Size/Extend Control 

These two ocarameters era used to specify now many oiocks. 
are to be allocated to 4 new File of adued ts an existing file. 
The words are also used te control the type of SDlock ailocation. 

The format of the two parameters is as foilows: 

-8YTE  <Delta size (high 8 bits)>,<Extend control> 
2 W#URB <Delta size (iow 16 bits)> 

The high bit of parameter word #3 (bit 15) controls whether 
the remaining fields are used by FILACP. If the bit is zero
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CJ}, no size change is desired. ff the bit is one (1), the 
LTamaining fields.are orscessed. 

The high byte of parameter sord 3 (extend controi). 
determines the type of allocation desired. The low byte of this 
aocd and parameter word ¢4 form a 24-bit number of opblocks to 
allocate (delta size). This number is the initial file size in 
the case of a create and the change in size in the case of an 
extend. | 

The extend control byte consists of a bit mask. The bits 

have tne following meanings: 

Bit 0 All blocks must be allocated contigously (EX.AC1). 

Bit 1 Allocate largest contigious chunk up to delta size 
CEX.AC2). This bit is not examined unless bit 0 is 
on (1). 

Bit 2 File must end up contigious at operations end 

(EX.FCO). | 

Bit 3 Use volume default as delta size (EX.ADF). 

Bit 4 Placement control is desired (EX.ALL). 

Bit 5 Unused. 

Bit 6 Unused. 

Bit] Enable extend (EX.ENA) (see above). 

DeZe4 Parameter Word #5 - Window Size/Access Control 

Tois word is used to specify the window size (Clow byte) and 
the access control (high byte). The word is processed if the 
high bit (bit 15) is one (1). If this bit is zero (0), the word 
is disabled. The format of the word is shown below: 

eBYTE  <Nindow size>,<Access control 

Tne Window size is. the number of napping entries the window 

is. to Roid: at once. This is. noct the. sindow size in bytes. If. 
tne Byte is zero, the volume defauit is used. 

Thea access controi byte consists of a bit mask: The bits 

nave the following meanings: 

sit 0 Lock file from further accesses for write and/or 
extend (AC.LCK).
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Snable- deaaccess. lock (AC.DLK}. om
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Bit 2 Enable Dbiock Locking (AC.L&AL). 

Bit 3 ®nable axplicit biock unlocking (AC~EXL}. 

Bit 4 Unused 

3it 5 Unused. 

Bit 4 Unused. 

Bit 7 Enable access (AC.ENB) (see above). 

De2e5S Parameter Word #6 - Filename Block: Pointer 

This word contains the address of a 13(10) word block in 
the issuing task’S space. This block.is the filename block. 
see Appendix 3B in the [/0 Reference Manual for a description of 
a filename block. If the word is zero, no filename block is 
specified. 

If the QIG0 function is a directory operation (IO.FNA, 
IO.RNA, IQ.sENA), the directory ID field (N.DID) of the filename 
block is used. Files-11 directories are merely files with names 
of the form [0,8] 99¢g000-D1I251 where €0,03 refers to master file 
Girectory and "gqg" is the group number and “ooo” is the owner 
number. The master fiia directory is the file with ID 4,4,90 and 
is also entered in tne master file directory. The directory for 
UFD £123,456] is the file (0,031 23456.DIR371 

D.3 FILES-11 Q10 FUNCTIONS 

This section wiil discuss the various functions processed 
by FIL11ACP. This functions are normally issued by FCS or RMS, 
however, the clever user can use them directly and save the 
overhead of the run-time systems. 

fhe following are tne functions implemented by Ff1iAce. 
mach function s followed oy a list of required and optional 

parameters. If 4a parameter is aot listed, if must be set to 
Zaloe Also, parameter 4 is not shown as it is a part of 
Parameter 3. 

TO.CRe Create File 

#1 -—- FID block pointer, FID value returned with ID
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1O.DEL 

IO.ACR 
TO.ACH 

-IO.ACE 

TIG.RAT 

19.7} wa 

LO.RNA 
TG.fNA 
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of file created. 

#2 - dreite attribute controi List fopti ‘onal)« 
#3 ~- Size/extend controi (optionai). 
#9 ~ Acca@ss control (may 5e non-zero but aust de 

disabied}). 

Delate or Truncate File 

#1 - FID block pointer (optional i£f file is 
accessed). 

#3 - Size/extend control. If not present or 
enabled, file is deleted. Dtherwise, the, 
Cemaining 31 bits specify the size the file is 
to be after truncation. 

Access Fiie for Read Oniy 

Access File for Read/write 
Access File for Read/Write/Extend 

#1 - File ID pointer. 
#2 ~- Read attributes control list (optional). 
#5 ~ Access control. 

Deaccess File 

#1+- File ID pointer (optional). 
#2 - Write attribute control list C€optional). 
#5 - Access control (may be non-zero but must be 

disabled). 

Extend File 

#1 - File ID pointer (optional if file aready 
accessed). 

#3 - Size/extend control. 

Read Attributes 

#1- File ID pointer (optional if file aready 
| accessed). 

#2 - Read attribute control list. 

Write Attributes 

fio —- ile 15 pointer foptional if file aready. 
accassed).. 

#2 ~ atite attribute controi iist. 

find Filename in Directory 

Remove Name from Directory 

Enter Name into Directory 

#5 =- Access control (may be non-zero, but must be
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disabied).. 
85 - Filename block pointer. 

The following tapie summarizes the opticnal 
Barameters for each I[/0 request. The key to the tabie is as 
rollogs; 

If the entry is blank, the parameter must be 
will 

be 4 

* = Required parameter. 
0 = Gptional pacameter. 
A = Qptional it file already accessed. 

D = May be non-zero, but must be disabled (bit 15 
0). 

zero 

PAGE D-10 

required 

t/a 
be in error. Parmeter 4 is a part of parameter 3 and is 

not listed in the tabie. 

| ----------] -----] ----- | -----1 -----1 -----| 
i Function | Pi73}P241P3i41P28 5 | P 6 ij 

|---------- | ----- |----- | ----- |----- i----- | 
f I0.ACE | * | 0 ] i o* 4 | 
|---------- | -----j-----i----- | -----1-----i 
} IO.acR | * | DO f Pp* | i 
| ---------- |-----1 ----- | -----1 -----1----- | 
| io.acw of * | 0 1] 1 * | i 
| ---------- | ----- |----- |-----1-----1----- 1 
| IO.cRE | * | 0 | OF Df 
i---------- |-----i-----1----- |-----1-----1 
{ TO.bal / O | O 4 i DB |} l 
|---------- | ----- {----- | ----- | ----- | ----- 1 
{ 1O.0EL ; A 4 i oO | j i 

| ---------- |----- |----- | ----- | ----- 1----- 1 
[| IO.ENA | i ioi* | 
| ---------- | -----]-----] ----- 1 -----] ----- 3 
] IO.EXT i aA |} i* | / i 
| -----~----~ j----- {----- 1 ----- | -----j-----| 
1 TO.FNA | i i i Db J * | 
| ----------j-----] ----- | -----1 -----1 ----- | 
} IO.RAT 4 A 4 * | i 
| ---------- | ----- | ----- ] ----- | -----] ----- | 
| T0.RNA l bod * | 
|---------- ] ----- |----- 1----- | ----- | -----1 
{i [0.aAT f A $ * | |. | | 

PLACEMENT CONTROL 

One undocumented feature of Files-11 is piacement control. 
This feature allows the create or extend functions to specify an 
exact or approxomate position to allocate the desired biocks.
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a 

Placement control is implemented by an attribute list entry. 
The placement attribute is valid. for either the I0.CRE or IQ.EXT 
functions and if used, must be the first attribute in the 
attribute list. The format of the Dlacement control attribute 
DLlock is as foilows: 

«BYTE <Placement control>,90 
e WORD <Hign order bits of YBN or LBND 
2A8URD <Low order bits of Y¥8N or LVB> 
«BLES 4 (Gptionali, see below) 

| The placement control byte consists of a bit mask. The 
bits have the following meanings: 

Bit 0 set if block specified is YSN, otherwise LBN is 
| assumed (AL.~YBN). 

Bit 1 Set if approximate placement is desired, otherwise, 
* exact placement is assume (AL.~APX). 

BIT 2 set if starting and ending LBN information is 
desired (AL.LBN). | 

Bit |. Unused. 

Unused. 

3 

Bit 4 Unused 

Bit 5 

6 Unused. 

Bit 7. Unused. 

If AL.LBN is set, the control block aust be 16(8) bytes 
longe FILACP will return the starting LBN in the first two 
optional words and the Last LBN in the last two optional words. 
Otherwise, the attribute size must be 6 bytes. If AL.¥BN is 
Specified, AL.APX must also be set and the attribute will 
allocate the new blocks as close to the specified block as 
possible. This is useful if file extensions are desired tto be 
as close to the previous as possible. 

Another undocumented feature of Files-11 is block-locking 
Support. this feature was implemented to support RMS, however, 
it can be used for FCS. Locking only occurs for access to 
Shared files and AC.LKL set in the access control byte. For FCS 
users, tnis can be done by setting the FA.~LKL bit in the F.ACTL 
field of the FDB before opening a file shared. From then on»
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” 

whenever a user feads or writes a4 bDiock, the system will insur2 
no other user can have accesses to it. ff the block is. locked, 
the second access will haye a lock error (IE.~LOK) returned to 
it. This feature, shen properciy used, allows muitipie readers 
and writers to the same file. 

There are two options for unlocking blocks. The simplest 
method is to unlock the block whenever a new block is read or 
written. This will occur when the AC.EXL bit is set in the 
accass control obyta. FCS users can anabled this feature by 
setting the bit in the F.ACTL byte of the FD. 

If the application requires multipla block locks, an unlock 
QIG is used to unlock blocks. To uniock a block, the [0.ULK 
function is issued with the following parameters. 

Parameter #1 - Always zero. 

Parameter #2 - Zero or number of blocks to unlock. 

Parameter #3 - Always zero. 

Parameter #4 - High part of YBN number or zero. 

Parameter #5 - Low part of VBN number or zeroe 

Parameter #6 - Always zero. 

lf ali the specified blocks are currentiy unlocked, an 
acror will be returned (ITE.~ULK). If no V¥8N and count is 
specified, all currently locked blocks are unleocked if all [f/8 
is completed. If a user is waiting for I/0, this could leave 
Some blocks locked because the I/0 was not finished. If a Y8N 
and not count is specified, the first lock-list entry with the 
specified ¥V8N is unlocked. Therefore, if the user issued two 
requests for the same YBN with different sizes, the first one 
encountered will be unlocked. The order of iocked blocks bears 
no relationship to the order the orignal reads/writes were 
issued.j Finaliy, if a VBN and count are specified, an exact 
match is located.
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SAMPLE ACP 

Included with the manual distribution is a sample ACP and 
its associated device driver. The kit also includes Sources for 
sample ACP enabling and disabling tasks. 

Eel SOURCES 

The software implements a UCP=stype aAcP. No systen 
modifications are required to run the sample ACP. the file 
ACPGEN.CMD is an indirect command file that will assemble and 
Laskbuild all sample software. The other files in the kit are 
as follows: 

COMACD.MAC - Prefix file used to define special symbols 
used by the ACP and its device driver. | 

NULACP.MAC - Source for sample ACP. The ACP performs no 
useful operations. However, it does demonstrate 
packet dequeuing, device sounts and dismounts, I/0 
process creation and termination, and data transfers 
from an ACP to a user task» 

NULDRV.MAC - Source for sample driver. The driver contains 
a loadable database supports two devices (ACO02, AC1!).- 
The driver demonstrates how ACP packets are processed 
and queued to an ACP. 

SHAGLE.M4AC - Source tor basic NULACP mount task. This tasx 
pertoras the Dasic staps required for anabling an ACP. 
it supeorts switches to. specify che AUP task name 
(/ACP=name) and volume control biock size (/¥CS=size). 

ne /PRM="string" switch can be used to pass an ASCII 
string to the ACP. 

DISABL.~MAC ~ Sourca for basic NULACP dismount task. This 
task performs the basic steps required for disabling 
an ACP. [t Supports the /PRM="string™ switch.
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T - Source for test package for sampie software. 

This. is. 3. Fartran orocgram that queries. the user for. 
the I1/G function to issue and can be usad to test the 
other software. 

The kit alse includes command files to link all tasks. The 
ENABLD.CMD file allows the default ACP task name and volume 
control block size to be set. The current defaults are "NULACP®™ 
ang 2 bytes respectively. | 

E.2 PROCEDURE 

The procedure for using the sample code is to execute the 
ACPGEN command file and generate the tasks. The Listings should 
then be printed and read. The ACDRY should be loaded using the 
MCR LOA command and NULACP mounted using the ...-ENA task. The 
NULTST task can then be used to issue 1/0 requests to the ACP 

and report success/ftailure.e When finished, the mounted devices 
can be dismounted with the ...DIS task and the driver unloaded. 

The sample ACP processes I/G packets by outputting an 
appropriate message to the console terminal and returning 
success to the user task. The software is intended to be used 
in conjuction with the manual, particularly, Chapter 3 which 
outlines the designed processed used in the deveiopment of the 
Sample ACP. The sources can also be used as a Starting point 
For a user~written ACP.
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This appendix describes various usSer-written ACP’s that 
nave been reported to the author. The author 
additions. Please send a 
following address: 

welcomes new 

description of your ACP to the 

Ralph Ww. Stamerjohn 
Honsanto, Zone TIA 
800 N. Lindbergh 
St. Louis, HO, 63166 

The submission should be typed and follow the 
the current submissions. 

Page if possible. 

format used for 
Please limit the description to one
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Adgress: Sonsanto, Zone TIA Phone: (3143) 694-4252 

800 N. Lindbergh 

DAPACP implements Digitai’s Data Access Protocol (DAP). The AcB 
is interfaced to FCS and allows RSK-11M utilities and languages 
to tranSparently access remote files on other kKSA-114 and 
DECsystem-i0 systems. For example, normal Fortran IVY Plus 1/0 
statements can be used to read and write remote files. 

ACP-Style: UCP, using pseudo driver as gateway 

I/O Functions Codes: Uses 31(10), subfunctions 
Seriail/Parallel: Parallel | 
Transportability: Requires memory management, f£1S 
Pool Utilization: Minimumal, uses internal ACP pool 

Mounting: Uses alternate task 
Dismounting: Uses alternate task 

FCS Support; Yas 
RMS Support; No 

contact Author; Yes 
Availablity: No, proprietary donsanto software 

References? Reports of the DECsystem-10/20 Fall ”’79 
U.S. DECUS Meeting, pages 57-65.






