


































































































































































































































































































































































































































































































If the character is to be received, and it does not need special processing at this time, and
there is sufficient room to store the character into the input chunk stream, then the character
will be stored by SCNSER. If the character is stored, then the user’s program may receive a
software interrupt informing it that input is available. Finally, TOPOKE will be called, to
start echo processing, and SCNSER will return to the device service routine.

Echo processing is handled through XMTECH. When no characters are present in the output
chunk stream, XMTCHR jumps to ZAPBUF. ZAPBUTF is responsible for waking up the user’s
job if it was blocked in TO state, and for calling XMTECH to provide echo of the user’s input.
XMTCHR will only give a non-skip return if it cannot continue with the output stream due
to a characteristics change, or if we need to execute the monitor cycle, or if neither output

nor echo need to be done.

XMTECH will check whether echoing is needed or even allowed, based on such things as
whether a CTRL/R is being processed, or whether deferred echo is in effect and the program
has not asked for any input. XMTCHR is also responsible for most of special character
processing. This includes such things as the conversion of a space to a CRLF when an
automatic carriage return (ACR) setting is in effect, the conversion of lowercase input to
uppercase, and the input line editing features of CTRL/U, CTRL/W, and CTRL/R, etc.

The processing of such special characters is left to XMTECH, rather than being handled in
RECINT, so that a user who sets deferred echo will see the characters behave as expected
according to the I/O mode of the program which reads them, rather than the modes in effect
at the time they were received (possibly as typeahead) by the DECsystem—10. XMTCHR will
handle expansion of two-part characters, and the processing of break characters. When a
line break is examined for echo processing, either the user’s program or COMCON may be
notified of available input.

If the character requires echoing, it will be returned by XMTECH on behalf of XMTCHR. If
not, XMTECH will keep advancing the chunk stream until no more echo processing can be
done.

Finally, after XMTECH has requeued the user’s job, it calls TYI, as previously mentioned.
This routine, like all terminal input routines, will eventually reach TYICC4. This routine
checks for interlocks with XMTECH due to CTRL/R processing, and eventually will either
return a failure to its caller (if in asynchronous mode) or will return a character (possibly
with expansion in the case of two-part characters).

12.4.2.2 Complications

Control characters tend to need special handling. Some few of them need it at RECINT time,
but most can wait until XMTECH. Some of those which cannot wait are CTRL/O, CTRL/C,
CTRL/S, and CTRL/Q. Some which can wait are CTRL/R, CTRL/W, runout, and carriage
return,

When a rubout or similar editing character is processed, it would like to be able to leave a
hole in the TTY chunks. Since this is not feasible, however, it marks the deleted characters
with the bit CK.NIS (not in stream). Both XMTECH and TYICC4 w111 skip over any
characters so marked is though they had never been present.
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When a carriage return is processed, it might want to become a CRLF. Since it is in the
middle of a chunk, and might have other characters following it already, this cannot be done.
Instead, it becomes a the meta character MC.NL. This meta character will be expanded as a
two-part character into a CRLF, as was desired.

When an eight-bit ASCII character is received for input to a program which is running in
seven-bit mode, it must be translated to the appropriate seven-bit fallback representation.
This usually involves expansion into two or three characters. Similarly, output from a
program using eight-bit I/O which is destined for a seven-bit terminal must be expanded.

In order to see how control characters, two-part characters, and other special characters are
handled, look at the tables CHTABL, METABL, CHREQYV, and METEQYV. Also examine the
routines TPCOUT, TPCECH, TPCINP, and TPCCOM.

12.5 Pseudo-Teletypes (PTYs)

For detailed information on the purpose and use of PTYs, see the Monitor Calls Manual
Here, we only note the distinction between the different kinds of PTYs. There are old-style
PTYs, the newer or full-SCNSER PTYs, and the latter are frequently given special handling
when they are in use for batch processing, so we can say that batch PTYs are a third kind.

The old-style PTYs are not capable of supporting terminal types, eight-bit ASCII, or indeed
most of the special features which distinguish a terminal from any other bi-directional I/O
device. Routine PTYPUT in SCNSER handles input destined for a terminals which are °
associated with old-style PTYs,

The full-SCNSER PTYs are capable of supporting anything which a normal user terminal
can support, with the exception of image mode 1/0. Packed Image Mode (PIM) I/O is
allowed, however. This flexibility of full-SCNSER PTYs makes them quite useful for virtual
windowing programs, but the fact that they will support CTRL/S and CTRL/Q , along with
TTY STOP mode, can sometimes get a user into trouble.

The batch PTYs do not do free CRLF processing or similar such terminal-specific formatting,
but since they are otherwise a full-SCNSER PTY, they do support most terminal functions.
In case of any doubts, search in SCNSER for references to the routine PTBTCH (defined in
PTYSER). This routine is used to confine the full terminal functions to full-SCNSER PTYs
which are under the control of interactive jobs. Search also for references to the bit LDLFSP,
which is the full-SCNSER PTY bit in the LDB.

12.6 Macro Interpreted Commands (MIC)

The MIC facility is a feature of TOPS-10 that allows a user to execute a command file at
the terminal. The commands are processed in a similar manner to BATCH commands with
several notable exceptions. The commands are processed for the user directly, not through
another job logged in on a PTY. The user sees the commands and their results printing
directly on the terminal. The batch controller (BATCON) is not involved at all. For a
complete description of the features and operation of MIC, see the documentation supplied
with it on the distribution tapes. This discussion is concerned with the special processing in
SCNSER to accommodate MIC.
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The MIC system revolves around a copy of MIC.EXE which is always running as a detached
operator job. That one copy of MIC controls all jobs that are using the MIC facility. In the
low segment of this MIC “master” is a process data block (PDB) for each job wanting to use
MIC. This PDB holds such items as the file from which to fetch commands, the arguments
from the DO command line, and information about labels with the file. The master responds
to the needs of the “slaves”, feeding them command lines from the appropriate files. The
command lines are sent directly to the terminal’s input chunk stream where they can be
processed by the usual means.

When the user issues a DO command, COMCON sets up and runs the MIC program. The
user enters a section of code different from that of the MIC master, setting up the PDB for
itself. Once the user exits from MIC, the master takes control. It will open the command
file. For each line in the command file, it resolves the parameters and then issues a TRMOP.
UUQ, function .TOTYP. This places an ASCIZ string directly into the terminal’s input
chunks. The routine in SCNSER to handle this function is TOPMTY. Characters are entered
one by one via calls to RECINM, which is in the receive interrupt routine. SCNSER then
performs the usual echoing, eventually notifying COMCON or the scheduler when a break
character is received.

SCNSER also watches for the ERROR character and the OPERATOR character when they
have been set. It notifies the MIC master job of any changes in state of the user terminal
or job in which MIC might be interested. When not servicing slaves, the master executes
a HIBER UUOQ. Thus, SCNSER takes care of notifying MIC of significant events simply by
awakening that job. This is handled in the routine MICWAK.

Note that there is nothing to prevent the user from typing during the processing of a MIC
command file. However, if the master decides to type while the user is typing, neither is
likely to get the intended results.

Scanner Service 12-13



Appendix A
EBOX/MBOX Accounting

A.1 Summary

A customer finds that 20% of his KL goes missing — lost or not charged. This appendix
describes the problem and questions the idea of accounting by time.

A.2 Introduction

We recently had a problem on-site in which it appeared that a great deal of computer time
was being lost in prime shift. That is, when we totaled over a prime shift the figures for
lost, null, and overhead, and added these to the time charged to users (from the accounting
files), we could not account for 20% of the elapsed time. Stated like that, that’s a significant
amount of the KL that was being lost or given away, and we were required to find it.

Note
The site was a 1090 with 512K of MH-10 Memory.

A.3 Explanation

The problem primarily comes down to EBOX/MBOX accounting and cache. This was noted
by Claude Barbe in “Copy’n Mail”, in which he concluded that:

Note
“EBOX/MBOX accounting is as good as your cache hit ratio”

Unfortunately even this is not quite true. When EBOX/MBOX accounting is used, use of
the system is measured by two hardware meters counting micro instructions (EBOX) and
memory references (MBOX). This is converted to time by the use of two divisors, which are
CPU-model dependent.

The MBOX counts all memory references, irrespective of whether the required data is in
cache or not. Its divisor is such that, if a program of the form JRST . is running, then the
total time charged (that is, null + lost + overhead + user) approximates, very closely, 100%
of elapsed time. JRST . is completely cache effective.
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If a completely cache ineffective program is running (for example, a large JRST . + 4 loop)
the time charged is around 18% of elapsed time.

So far this seems to agree with Claude’s statement. However, in attempting to map a
relationship between cache hit ratio and charged time during prime shift, we find that
similar cache hit ratios give widely differing charged times, and similar charged times come
from different cache ratios. Part of the reason for this is that a cache hit is two quite different

things.
The whole problem condenses rather neatly into two simple programs. Consider:
(B) (B)
SETOM  (T2) : MOVE T1, (T2)
ADDI T2,1000 ADDI T2,1000
AOBJN  T3,.-2 AOBJN T3, .-2

(outer loop control)

. Ndw, the program JRST . was 100% cache hit, charging 100% of elapsed time.

® Program (A) here is 100% cache hit, charging 74% of elapsed time.

¢ Program (B) here is 76% cache hit, charging 53% of elapsed time.

The obvious questions here are:

1. Why does A at 100% cache effective charge 74% while JRST . charges 100%?

2. Why is Program A 100% cache effective and Program B only 76%?

3. Why should Program A charge 74% but Program B charge 53% of elapsed time?

It is best to answer the second question first. All B’s (and A’s) instructions are in cache
since they are at a virtual page offset which does not clash with the page offset of the
memory reference, and therefore need never move. B is doing a read every third instruction,
which always fails to find a match in cache, since there is only space there for four memory
locations of page offset 0 (or whatever). The three instruction fetches +1 memory fetch give
us a cache hit ratio of three in every four, or 75%. Program A is the same but does a write
to memory instead, It appears that, because we always put the write in cache we score a
cache hit, whether or not it was first necessary to write away valid written data. Because a
cache hit is now two different things—no memory reference required on a read, on a write
it matters not—Program A is 100% effective, against Program B’s 76%. (Strictly, of course,
a cache hit can be consistently defined as the referenced data being put into or gotten from
cache with no regard to whether a memory referance was required, but that differs certainly
from my original conception of it).

The clue to the differing charged times came in the ratio 74% to 53%, which nicely matches
the ratio of read time to write time for MH memory, that is, 1.767 to 1.267. Observe what
happens with Program A in Figure A-1.

The SETOM requires that a valid written word in cache first be put in memory. We must
now wait for the memory cycle to finish before we can fetch and execute the ADDI and
AOBJN, and fetch the SETOM. All of these come from cache, and do not reference memory.
Execution of the SETOM then causes another memory reference, and so on.
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Figure A-1: Comparison of Program A and B Charge Times
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Program B is very similar but requires a read from memory. With the much larger memory
cycle time involved, we charge for an even lower percentage of the real time, only 53%.

Obviously, varying these two themes on the cache availability of the instructions, this
effectiveness on cache, and whether we read or write, allows for a totally variable charge
range.

A.4 Why EBOX/MBOX ?

If EBOX/MBOX accounting causes such problems, why use it? The answer is that it provides
beautifully consistent user accounting. Regardless of system load, time of day, or scheduling
vagaries, when a user runs a job it always costs the same amount. This is a good thing,
and compares favorably with KI accounting, which may in extreme cases show a factor
of 15 difference in charges between a Sunday run and a prime-shift run on the same job.
Unfortunately, in being so consistent, EBOX/MBOX gives the internal accountants, that is,
the computer department in whatever form, a real problem. How do they charge for the
missing time?

It is my belief that all these problems are caused by the historical practice of accounting for
computer usage by time. The EBOX/MBOX meters provide a consistent, tidy account of CPU
usage in digital units, a measure of work done (Klergs?). This is rightly quite independent
of prevailing conditions. The real error comes in reducing it to time values. It is a matter for
site accountants to fix, by the normal in-house procedures for dealing with overheads, the
means of rating Klergs directly in cash terms, taking account of the probability range of the
site-specific percentage of “hidden” time taken by users. They must avoid the unnecessary,
and demonstrably illogical, intermediary step of roughing it out in units of time before
converting to cash. Monitor and documentation should certainly avoid the same trap, and
refer to accounting units as such and never in time units. After all, no one would expect to
charge for line printer output on a time basis, using the optimum time required to fill a page.
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A.5 Conclusions

EBOX/MBOX accounting is beautiful and consistent.
2. There is a philosophical error in converting EBOX/MBOX units to time.

Sites selecting EBOX/MBOX should realize and utilize the consistent digital measure
of work done returned by the two meters, converting that measure directly into cash
independent of time.

4. Digital’s accounting and documentation should match this thinking and a write into
cache should only be considered a cache hit if no memory write-back is required.
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