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ID
T:SYSLOAD - Display system load (M:DISPLAY)

PURPOSE - DESCRIPTION

This routine returns execution time multiplication factor (ETMF), 90% response point
and the number of active users in the caller's registers 5, 6 and 7,

USAGE
B T:SYSLOAD - from ALTCP as a result of a CAL1, 8 instruction with an FPT code of
of X"13',

INPUT

C:ETM Current value of ETMF,

C:RT90 Current 90% response point (computed by PM performance measurement

routine).
S:CUIS Current users in system.

88



SECTION IA
PAGE 17
UTS TECHNICAL MANUAL 3/27/72

ID
T:WTERLOG - write error log CAL processor (in RDERLOG)

PURPOSE

To permit users access to the monitor ERRLOG routine,

USAGE

B T:WTERLOG - from ALTCP as a result of a CAL1, 6 with an FPT code of X'01',
Ré - contains word O of the FPT

0 7 15 31
X'or' Address of Message Buffer

DESCRIPTION

This routine basically sets up a BAL to ERRLOG specifying the user's buffer as the message
buffer. The buffer is checked via T:IACU in MM to insure that the page belongs to the
user, If it doesn't or if the buffer indicates a message word count (in word O byte 1)
greater than 10, return is with CC2 set, Otherwise return is to CAL+1 with CC1 reset,
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ID

Associate and Disassociate CALs,

PURPOSE

To provide a mechanism for a user or shared processor to control the association
and disassociation of shared public libraries or a debugger with his program,

OVERVIEW

The associate CAL logic, entered at T:ASSOCIATE in UCAL, obtains the name
specified in the FPT and verifies it is a library or debugger, then associates
the request by setting the appropriate user and processor tables and using the
T:REG entry to SSS to report the associate processor event,

The disassociate CAL logic, entered at T:DISASSOCIATE in UCAL, resets the
appropriate user and processor tables thus disassociating the user from the specified
library or debugger.

USAGE

The FPT and associated tables bf the associate and disassociate CALs are described
in the UTS/BP Reference Manual, 90-17-64. Upon entry at T:ASSOCIATE or

T:DISASSOCIATE, ALTCP provides:

R6 = Ist word of the PLIST -
R7 = Pointer to the PLIST+1, the requested name

INPUT and OUTPUT

Tables used as described in Section V of the UTS Technical Manual. There is no
input or output unique to these routines.

INTERACTION

ENTRY MODULE PURPOSE

T:PAC MM Set access on newly associated or disassociated
library or debugger.

T:GNVNPI MM Get virtual page for debugger's initial data

to be read into during association.
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ENTRY MODULE PURPOSE
T:REG SSS Report E:AP to request processor via swapper

mechanism,

CCORST UCAL Exit through TRAPEXIT with the appropriate
CCISET condition codes set,
CC2SET
CC3SET

DATA BASES
Described in Section V of the Technical Manual.

SUBROUTINES

GETNAME  Picks up the specified name from the FPT and attempts to match it
with an entry in the P:NAME table. If unsuccessful, it returns
control to the user via CC1SET.

Access: BAL, RO GETNAME
In: R7 = Pointer to name in FPT
Out: R4 = User number

R5 = Processor number
R8 and R? = Processor name

R15 = User's flags from UH:FLG

GETTYPE Given the processor number, returns the type, library or debugger.
If neither, returns to the user via CCI1SET.

Access: BAL,RO  GETTYPE
In: R5 = Processor number
Out: R2 =1 if Library

2 if Debugger
ERRORS

Condition code settings on error conditions are described in the UTYBP Reference
Manual 90-17-64.

RESTRICTIONS

The debugger associated must be DELTA. If another debugger is written and
associated, great care must be taken to insure it responds properly to the special-
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casing of DELTA which is found throughout the monitor.

DESCRIPTION

T:ASSOCIATE is the entry point for the associate CAL logic which first obtains the
processor number and type of the request via the subroutines GETNAME and GETTYPE.
If a library or debugger is already associated, its use count in PB:UC is decremented
and an abnormal condition indicated. The processor number of the request is set

into UB:ASP or UB:DB, depending on type, and its use count incremented. If the
request is a library, control is transferred directly to the logic which forces a swap
by resetting the ready-to-run bit in UH:FLG and reports an associate processor event
via T:REG. Otherwise, if the request is a debugger and a library is already
associated, the library remains in core; DELTA will automatically be associated
when required (trap condition, break key, etc). The DELTA virtual context page

is obtained at J:EUP + 1 if not already in the user's map, and PPSWAP and INIT are
set into UH:FLG to indicate to the swapper to bring in DELTA's initial data. The
address of the vector supplied in the FPT is set into J:DELENT (equated to J:INTENT)

and DELA set into UH:FLG. Then control is given to the logic which forces the swap.
Upon return from T:REG, new access is set via T:PAC to reflect the association, and
control returned to the user with appropriate condition: code settings.

The logic entered at T:DISASSOCIATE first gets the requested processor numberand type
in exactly the same manner-as T:ASSOCIATE. If no library or debugger is associated,
CC2 is set and control is returned to the user via CC2SET, If the associated library or
debugger is not the one requested, CC1 is set and control returned. If the request is to
disassociate a debugger, DELA is:reset in UH:FLG, and J:DELENT zeroed. In

either case, the use count PB:UC and PB:REP of the request are decremented, then a test made
for the following condition: Both a library and debugger associated, the dis-
association of the library request. In this case, the library was in control, and
DELTA's use. count must be incremented to insure its association when required.

In any case, the appropriate entry in either UB:ASP or UB:DB is zeroed, then control

is passed to the T:ASSOCIATE logic if condition mentioned above is fulfilled, to
properly set DELTA's processor tables and the user's flags. Otherwise, T:PAC is

called to reset the access to reflect the disassociation, and control is returned to the
user.
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ID
PERFORMANCE - System Performance Measurement

PURPOSE

To provide performance measurement facilities in the system.

USAGE

The CONTROL processor can be called by a user to display system tables and values
computed by the performance measurement (PM) package. Details regarding usage of
CONTROL are available in the System Management Guide (901674) Chapter 5.

OVERVIEW and DESCRIPTION

- The performance measurement package consists of two modules — PM and PMDAT. The
PM module contains a number of subroutines which are BALed to by various monitor
routines in the process of evaluating system performance. PMDAT contains the tables
and data bases used to perform the above function.

Reference is made to the System Management Guide (901674) for key concepts in per-
formance monitoring especially interaction time, response time, task turnaround time.
Als o of inportance is the concept of distribution tables and buckets. PM contains 3
'filters' which are 14 half words each, with values that progress linearly or exponentially.
The linear table contains Imeurly increasing values from 5 to 65 in increments of 5. The
exponential table has values from 1 to 10, 000 in exponential increments i.e. 1,2, 5, 10,
20, etc. The special linear has values from 1 to 13 in unit increments. A value to be
distributed (e. g. inswap time) is first scaled down and then compared against the filter
specified in its distribution table. Each value in the filter is compared to the value being
distributed. The count is bumped in bucket 1 if the scaled data is less rhcm the first filter
table value. Count is bumped in bucket 'n', if scaled data is less than n® filter value but
greater than the (n=1) value.

Analysis of system performance boils down to examination of four critical parameters:
a) Response time distribufion curve with 90% of the users interactive

b)  Execution Time Multiplication Factor (ETMF) - A measure of the system's response to
compute bound tasks. It is the amount of time that a program takes to execute,
assuming that it would take one unit of time if running alone. Details of how this
is evaluated are in routine T:SYSTEMLOAD.

c) Percent of unoverlapped 1/O time - Measures the system's ability to schedule so
that an executable user is always in core.
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d)  Number of users in core - Is related to the system's ability to overlap computing
with svapping, System throughput and response are degraded if only enough core is
available for a single user.

DATA BASES
Counter names and usage:

Most of this information resides in PMDAT and is used, but never modified by CONTROL.

Name Description Use
C:SIT Sum of all interaction times READREQ routine in PM computer
interaction time and keeps a run-
ning total
C:.CIT Count of number of interactions Incremented by 1 during READREQ
since system startup routine in P7
C:CITI Count of interactive interactions Incremented by 1 during READREQ
ones with CPU time < QMIN routine in PM
C:SRT Sum of system response time READREQ routine in PM makes
the calculation and keeps a run-
‘ning total
C:TINC Total number of 2 ms tics remain= | CURNTIM routine in PM uses it
ing (initial value = 30) to compute current time of day.
Incremented by clock 3 pulse in-
terrupt.
C:TIC Current block 3 counter —2 ms Accumulated by clock 3 counter
tics since system startup zero interrupt. CURNTIM routine
in PM, uses this value.
C:IDLE Total time in idle This is incremented by clock 4
while in the 'idle loop' in SSS
C:IDLES Time with swap in pro- Incremented by clock 4 while in
gress and users in COM or BAT the 'idle loop' in SSS
queues
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Name

Description

Use

C:ADLEW

Time with file or tape 1/0O and no
simultaneous swap or user program ex-
ecution. e.g. core is filled with I/O
bound users.

Incremented by clock 4
while in "idle loop" in SSS

C:IDLESW

Time with file on tape 1/0 and
concurrent swap 1/0 but no user
program in execution although users
appear in COM or BAT.

Incremented by clock 4
while in "idle loop" in SSS

C:STT

Total turn around time=-system total
and individual processor totals

READREQ routine in PM
keeps a running total
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Name Description Use
C:ST Total think and type time — system | READREQ routine in PM keeps a
and individual processor totals running total
C:SCO Total CPU times for on~line user; PMSC routine in PM does the
system and individual processor summing
totals
C:SCB Total CPU time for batch user; PMSC routine in PM does the
system and individual processor summing
totals
C:SCI Total CPU time for interactive READREQ in PM increments , this
interactions by 1 for compute times < QMIN
C:SC Total CPU interaction time,CPU READREQ sets up the totals
time used by each processor also
C:CTW Count of number of terminal Incremented by COCWR routine
writes in COCC
C:CO Count of number of characters Incremented by COCOP routine
output to all terminals (output interrupt handling routine)
in COCC
C:ClI Count of number of characters Incremented by COCIP (input
input by all terminals interrupt handling) routine in
COCC
C:COS Count of number of out swaps Incremented by OSWAPMEAS
routine in PM
C:NSP Count of number of times suffi- Incremented in PROCSOUT rou-
cient core was not found, using tine in SSS
all available means
C:NS Count number of times no swap Incremented in PROCSOUT routine

possible due to insufficient core
(after swapping max number of
users and unused processors)
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Name Description Use
. : . Calculated once per minute by T:
C:RT90 70% point of response time SYSTEMLOAD routine in PM-and
distribution averaged with the last value.
C:RECYCLE | Number of times a recycle was Incremented in various 5SS
scheduled due to change in events. | routines where checks are made
Recycle increases overhead time. to see if right action is being
Recycle implies more than one taken,
pass through queues for either a) ex-
ecution, b) inswap, c) outswap
C:RTRW Total number of 1/O actions to Posted in the FRONTEND routine
RAD and tape of IOQ.
C:S5COB Sum of on-line and batch compute | Calculatedby T:SYSTEMLOAD in
times PM.
C:SRT System response time total READREQ routine in PM keeps a
running total.
C:CAL Total number éf'CALs, issued CALPROC increments this,
C:CsC ‘Count of numﬁéf of symbiont COOP, INSYM and OUTSYM
| and cooperative reads and writes routines maintain running totals.
C:ET™M Execution Time Mult‘iplicaﬁon Calculated once every minute by
factor . T:SYSTEMLOAD in PM.
C:MSO Total CPU time for monitor services | PMSC routine in PM keeps a run-
' on-line ning total.
C:MSB Total CPU time for batch monitor | PMSC routine in PM.
services
C:NOPROC | Number of times processor not in PRCAY routine in SSS.
core
C:NOQ Number of times no queue éntry GETQ routine in IOQ bumps this
available counter value each time a queue
is not available.
C:PROCREQ | Count of number of times processor | PRCAV routine in SSS increments

required
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Distribution Table Description and Names

Each distribution table contains either:
a)  Asingle distribution for all of the system
or
b) A distribution for all of the system, a distribution for each of the measured
shared processors, and one for user programs or non-shared processors.

The order of distribution in a table is determined by the entry number of the processor
in P:NAME. The first distribution is for overall system response. The last distribution,
in a table with more than one distribution is for user programs. The processor distribu-
tions fit in between,based on processor index. For example:

P:NAME Index Description
0 Distribution for all on-line
5BASIC 1 Distribution for on-line Basic
5DELTA 2 Distribution for on=line Delta
4EDIT 3 Distribution for on-line Edit
7FORTRAN 4 Distribution for on-line Fortran
7METASYM 5 Distribution for on-line Metasymbol

The maximum number of processors that can be currently measured is 10. In addition,
before a processor can be measured, its processor number should fall between limits

BGNPMPRC+1 and ENDPMPRC.
The user index is ENDPMPRC+1, so users fit into the last slot.

Distribution Table Format CH:XXX
The table is 16 halfwords long.

Data: 14 halfwords and 14 halfword buckets
Scale: First halfword. Specified the divisor for input data
Units: Byte 0 of second halfword
1 =seconds
2 = milliseconds
3 = count
Filter #: Byte 1 of second halfword. Specifies which filter table to use.

1 =log scale 1,2,5,10,20,50,...1K, 2K, 5K, 10K
2 =linear scale 5,10,15,...65
3 =special linear scale 1,2,3,4...13
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Scale

Units

F'wer

Bucket 1

Bucket 2

? Bucket 14 %

3/27/72

Subscript 'p' indicates that a distribution is included for each shared processor, as
well as for the system,

Distribution Scale, Unit Distribution Significance
Name Scale Factor
CH:DCP Log, 1 milliseconds Compute time per interaction
(by processor)
CH:DIT Log, 500 - seconds Time per interaction
CH:DI1 Log, 1 “seconds Processor and JIT inswap time
CH:DI2 Log, 1 seconds Inswap time for rest of the user
CH:DI3 Lég; 1 seconds Time between end of JIT inswap
, to end of user inswap
CH:DLIp | Linear characters Number of characters per input
transaction (by processor)
CH:DLOp Linear characters Number of characters per output
Special transaction (by processor)
CH:DOS linear, 1 users Numbers of users swapped out per
outf swap
CH:DOT Log, 1 seconds Outswap time distribution
CH:DRT Log, 1 milliseconds Response time distribution
CH:DT, Log, 500 seconds Think and type time per inter-
action (by processor)
CH:DTTp Log, 500 seconds Task turnaround per interaction
(in processor)
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Section

SUBROUTINES IB.O1

Name Pureose BAL from

ACTIVATE Evaluate numerator for ETMF SSS IB.01.01
calculation
Response time calculation

COMPTIM Evaluate compute time used READREQ 18.01.02
in PM

GETINDX Fetch processor ¥ or user index  Various PM  18.01.03
(the displacement into the dis-  routines
tribution table)

OSWAPSMEAS Compute inswap times for SSS I8.01.04
ISWAPSMEASI Processor and JIT and for rest
ISWAP$MEAS2 of user. Compute outswap

time for user.

PMSC Update appropriate counters ACCT IB.01.05
for (batch and on-line)compute
times and monitor services. Eval-
uate denominator for ETMF cal-
culation.

RDMSGSIZ Distribute number of characters COC IB.01.06
per input transaction.

READREQ Evaluate: COCRD IB.01.07
a) System response time
b) Task turnaround time
c) Think and type time
d) Compute time per interaction
Set up J:TIC, J:T for use by
other routines
e) Distribute the computed values

SWAPRCRD Get * of users swapped out at  SSS IB.01.08
last swap
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Name Purpose BAL from Section

T:SYSTEMLOAD To evaluate system load: CLOCK4 I1B.01.09
a) Calculate the 0% point
of response~time distri-
bution
b) Calculate ETMF
c) Adjust batch quantum in
steps of 12 1/2% to fall
within minimum and maxi-
mum values and meet bias
requirements

T:DSTRB Distribute performance statis- Various IB.01. 10
tics. Increment appropriate PM routimes
system and user distribution
buckets. Other routines in
PM branch and link to this
routine to distribute values
they have evaluated and bump
appropriate buckets,

WTMSGSIZ Distribute output message CcOC 1B.01. 11

length. Set turnaround time
if first write,
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D
ACTIVATE

PURPOSE

a) To evaluate the numerator for ETMF calculations.
b) To evaluate response time for interactive users.

USAGE

SSS enters ACTIVATE just before a user is about to execute. The count of high
priority users ready to run is decremented and a BAL to ACTIVATE is executed to
evaluate response time, if user is interactive.

Return is via R5,

INPUT

a) User number in R4

b) User state in R3

c) Time at end of message saved in EOMTIME by COC.

d) Time at which EXU state entered, recorded by ETMM in U:MISC,

OUTPUT

Q) ETMN - Numerator for ETMF calculation
b) Response Time - Left half word of J:TIC (for interactive user)
c) Extended value for EOMTIME

DESCRIPTION

Upon entry if the job is identified as a ghost, return is immediate. If not a ghost, a
BAL to CURNTIM gets the current time in R1. U:MISC contains the time set by ETMM,
when there we a change to this execute state, Hence the difference between the

time when state was entered and the time at which user is ready to execute gives the
time spent waiting in the execute state. This is added to the numerator for ETMF
calculations.

Following this, inspection of user state indicates whether or not he is interactive, If
so, response time is evaluated as (current time — EOM time). Response time is saved
in the left halfword of J:TIC. The available EOMTIME value is extended five bits

before returning.
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1D

COMPTIM

PURPOSE

Evaluate compute time for a user

USAGE

READREQ enters this routine to evaluate the compute time used during this read.

INPUT

a) Compute time at previous read from J:T or O if this is the first read
b) J:DELTAT - time in left

c)  J:CTIME - time in quantum

d) J:OVHTIM - current overhead time

e) J:PTIME - processor execution time

f) J:UTIME - user execution time

)] J:PTIME+T - processor overhead time

h) J:UTIME+1 - user overhead time

QUTPUT

New compute time in R1

DESCRIPTION

The READREQ routine in PM fills the left halfword of J:T with the total compute time
used at the end of each read request. The next time a read request is made, READREQ
takes what was filled the previous time in J:T and BALs to COMPTIM, It enters
COMPTIM with the complement value of previous compute time, in R1. To this
COMPTIM adds processor and user overhead and execute fimes, If‘so adds the
difference in time left and the time originally given him,
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)

GETINDX

PURPOSE

Obtain the offset into the distribution table, for a user or processor.

USAGE

RDMSGSIZ, WTMSGSIZ, READREQ, PMSC execute BAL to GETINDX before a value
can be distributed via T:DSTRB. The user or processor index (i. e. displacement) is
necessary to determine where in a particular distribution table there is a slot for the
processor or user.,

INPUT

User number in R1
BGNPMPRC, ENDPMPRC — Limits on processor ¥ for which measurements are to be made.

OUTPUT

Processor or User index in R2,

DESCRIPTION

On entry, the first check is lf TEL is in control. If so, TEL's processor number is
obtained (PTEL).

If not, check if DELTA is in confrol gef DELTA's processor number PDEL. After this,
checks are made to determine if it is a user being dealt with, or a processor. If it is not

a processor, a user index = ENDPMPRC + 1 is entered into R2, and a routine exit performed.
This index value, | ensures that the distribution is mude in the last dlstrlbuflon bucket
(reserved for users}, ;

the ‘w1‘m the set .
PRC Otherwise a bl(f
ed to fhe processor number.  This g-ris rhe processor dlSplace

If it is a processor, & chedk . is made to se
measurement limits NPMPRC and EN
of (~-BGNPMPRC+1 1<

ment in R2, before exit.,
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OSWAPSMEAS, ISWAPSMEAS1, ISWAP$MEAS2

PURPOSE

Compute inswap and outswap times.

USAGE

The '0' routine computes outswap time
The 'I' routine computes inswap time

SSS enters one of the three after issuing an SIO:
q) To swap out a user —~ OSWAP$MEAS
b) To swap in users JIT and associated processors — ISWAP$MEAS1
c) To swap in rest of user — ISWAP$MEAS2

Return is via R4,

INPUT
R3 = Start time for-1/O swap.

QUTPUT

CH:DOT, the outswap timé distribution bucket

CH:DI1, DH:DI2, the inswap buckets

CH:DI3, distribution for time between MEAS1 and MEAS2

C:COS is bumpqd if OSWAP$MEAS is entered (this.is the count of outswaps)
CH:SWAPT, time at end of swap N

INTERACTION B \

T:DSTRB is used to- :ompufeml ralue (R approoric  wckets,
CURNTIM is used 1 L _rent time (2 J on ).
Both routines are ré . PA{% ‘ )\L

i ,,/’; ¥
ROUE NES and BESCRIFION

Befcr™~ executing BAL to T:SIO (to issue an SIO to do a swap) SSS saves the current
. time in R3. One of the three MEAS routines is entered, after the swap is complete,
R3 contains the time at .:which the swap was started (2 msec resolution).
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This is entered after a user is swapped out. The address of the
distribution table CH:DOT is entered into R5. The count of
number of outswap is increment before branching to SWAPTIME
(described later).

This is entered after swapping in JIT and processors. The address
of CH:DI1 is entered in R5 before branching to SWAPTIME.

Entered after rest of user swapped in. Enter address of CH:DI2
into R5 and CH:DI3 into R15. Then move on to SWAPTIME,

Save time at end of previous swap from CH:SWAPT into RO. Save
time at end of this swap into CH:SWAPT. The time at which this
swap was started is available in R3. Difference in time gives the
time used for this swap (in R1). This value is distributed by BALing
to T:DSTRB. If user inswap is not complete (rest of user not yet
swapped in) return to SSS to complete operation. If swap is com-
plete the time at which procs and JIT were swapped in will be in
"RO. The time the rest of the user got swapped in is in R1. Difference
gives the interval between swaps. This is distributed into CH:DI3

~ via T":\DSTRB,‘f

OSWAPSMEAS
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ISWAPSMEAS]

ISWAP$SMEAS2
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D
PMSC
PURPOSE

Update appropriate counters (see OUTPUT) for batch and on=line compute time used
and monitor services. Calculate denominator for ETMF evaluation, s

USAGE

ACCT - The accounting routine, enters here after calculating the prodL;ct CPU time,
times the number of pages used. PMSC will not be entered if the user has
exceeded hlS run time limits (determined by checking J:MRT).

Return is via R10.

INPUT

R3 = Tics of compute time

R4 = {0 if execution time
1 if overhead time

S:CUN  User # }
JJIT' . To check if on=line or batch

OUTPUT , | |
C:SCO, C:MSO .- Compute hme swm, monitor service time if job is on-line.
C:5CB, C:MSB - Compufe time sum monitor service time if job is batch.
ETMD - De minator for{TMF calculation,

"' TERACTION

IDX - To obtain user or pro;essor index in R2.

1
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D
RDMSGSIZ

PURPOSE

To distribute the number of characters per input transaction.

INPUT

Line number in R2
ARS (actual record size) in R10
User number from LB:UN

OUTPUT
Entries into distribution table CH:DLI

INTERACTION
GETINDX To get processor number or user index in R2.
T:DSTRB To disiribute the nur‘nbe_r‘of input characters.

DESCRIPTION and USAGE

SECTION IB.01.06
PAGE 1
3/27/72

COC routine moves the input to a user buffer ahd BAL's to this routine. Tihe COC line
number and record size are available at entry. The ARS value is moved i:ito R1 in
preparation for distribution. A BAL to T:DSTRB, counts up the appropriate bi:cket.

Return via R4
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READREQ
PURPOSE -

1. To evaluate and distribute:
a) System response time
b) Task turnaround time
c) Think and type time
d) Compute time per interaction

2. To set up J:TIC and J:T for use by other PM routines.

USAGE

The COCRD routine is entered each time there is a terminal read request. On entry into
COCRD, the first move is to record performance data by a BAL to READREQ,

INPUT

COCLN Line number

EOMTIME Saved by COC when input complete
QUTPUT

1) Current time of read in RH of J:T

2) Compute time at read in LH of J:T

3) C:SRT,CH:DRT - Response time sum, distribution

4) C:JIT,CH:DIT Turnaround time per interaction sums, TT dlstrlbuhons
5) C:ST,CH:DT Think and type sums, distributions :

6) C:JIT, CH:DIT Interaction time sums and distributions

7) C:SCI - CPU time for interactive interactions

8) C:CITI - Count of interactive interactions

9 C:SC - Total CPU interaction time

10) C:CIT - Count of number of interactions since startup
11) CH:DC - Compute time per interaction distributions

12) Zero in J:TIC

~ INTERACTIONS
CURNTIM - To get current time (2 msec resohgtioE
GETINDX - To get processor number or user }jndéag l

1
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T:DSTRB - To distribute any one of the computed values into the appropriate bucket.

COMPTIM -  To evaluate compute time used in this interaction.

DESCRIPTION
A large number of PM calculations are performed in the READREQ routine.

There are two JIT locations reserved specifically for performance measurement purposes.
They are J:TIC and J:T. These cells appear as shown below, at entry into READREQ
and at exit from the routine.

ENTRY
J:TIC L. Turnaround time
: Response Time in mS L (0 if no writes)
JoT Previous read Previous read
compute time I current time
EXIT
J:TIC 0 L 0
J:T _VCerent read I - Current read
cyrrent time

——campute time

If there have been no* s, prior to this read, the RH of J:TIC is 0. The LH has
response time saved p .viously by the ACTIVATE routine. This value is distributed
into the CH:DRT table and the system response time counter is appropriately incremented.
Following this,turnaround time is evaluated if WTMSGSIZ was never entered (a write -
+has not been performed before this read). This is easily calculated since EOMTIME was
- set by COC when the input message was complete. Current time of read request is
obtai..ed via BAL to CURNTIM, The difference in times gives turnaround time. The
appropriate counter and bucket are incremented (Go8LT,;;CH:DTT)
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< Interaction Time >
I
Think and ‘Besponja CPU Time ! ! !
Type Time Time (intermittent) | ; ; —™
|
| | I
maont__| ||
urnaroun
= Time —™ ! |
(to first write) | | :
l | |
L
l l !

)\ A ) "R S S |
Previous EOM Program Write Current
Read (activation  Activation (if any) Read

character
received)
The terminal interaction concept used for per‘fofmand reasurements is as shown above,

Think and type time is now evaluated. It is the differ =~ between EOMTIME and time
of previous read (saved in LH of J 7. The approprlafe v nter and bucket are mcremenfe

(C:ST, CH:DT).

Interaction time is the difference between current read . ent time (held in Rl by a BAL
to CURNTIM at entry to READREQ and moved into J:TI€::# an XW operation) and the
previous read time wh ich is in the RH of J:T, Appropriate ‘¢dunter and bucket are in-
cremented (C:SIT, CH:DIT). Interaction compute time is evaluated by a BAL to COMPTIM
with the complement of previous read total compute time (LH of J:T) in R1. If compute
time is less than QMIN, it is an interactive interaction so C:SCI and C:CITI are incre=-
mented. C:SC, C:CIT are incremented irrespective of whether compute time is les: he
or greater: than QMIN. Compufe time per interaction is now distributed ar.é'the CH:D<

- bucket mcré;nented Ber eegoniting COMPTIM is called to get the current read toial
coﬂipufe tm?. This'is saved in ¥ of FT. The RH of J: T is plugged with the current
time that wds fetched when READREQ wos it

exit performed through R4. ’ T
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SWAPRCRD
PURPOSE
—rE—

Disff&fe the number of users swapped out.

USAGE

SSS executes a BAL to SWAPRCRD to record the number of users swapped out. Return
via R4,

INPUT

————

SB:OSN Number of users swapped out

OUTPUT
CH:DOS Distribution bucket

INTERACTION
T:DSTRB  To distribute the SB:OSN value into appropriate buckets

DESCRIPTION

The number of Q;ers swapped out is transferred to R1 from SB:OSN, The address of the
distribution bucket is entered in R5 and a BAL to T:DSTRB executed to distribute the

value in'R1:
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cuoh

users
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Addr
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AL, 4
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SB: oSN

DIST. BUCKET

FER #users
SWAPPE SwAP
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NSTR. BUCKET
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D
T:SYSTEMLOAD

PURPOSE

. a, Evaluate response time distribution

b.  Evaluate ETMF

c.  Adjust batch and on-line quanta based on system limits and system usage.
d.  Compute batch and on-line compute time averages.

USAGE

This routine is entered every minute by the CLOCK4 routine. The system load is
returned as output. Return is via R11,

INPUT

ETMN,ETMD -~  Numerator, Denominator for ETMF calculation
S:BQUAN, SL:BB, SL:QMIN, SL:QUAN =~ Batch quantum and system limits
UH:FLG - To check if job is batch or on-line

SB:HQ, UB:FL =~ Swap in queue and FLINKS

S:CUN =~ Current user number

OUTPUT

a. ETMF =1 + Total user time spent in SB:EXU state

Total compute time used

b.  90% point of response time distribution for interactions
c. DRTHEN (response time distribution) is updated

d.  Batch and on-line total compute times saved for time penod (currently set at
15 minutes) in C: SCOB

e.  Batch quantum is set based on current on-line/batch usage of system,

DESCRIPTION o

This routine is entered every_minute by the CLOCK4 routine to evaluate the system load.
The total number of interactidfls is accumulated in C:CIT. 90% of this value is evaluated
and rqsponse fime lshbuhon buckets in CH:DRT summed until the 90% point is reached.
The ¥alue in CH:DRT at fhe end of the minute is saved in DRTHEN, The 90% point of
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response-time distribution is saved in C:RT90. The number of interactions for the
previous minute is held in CITHEN,

Following this ETMF is computed using and zeroing ETMN (calculated in ACTIVATE)
and ETMD (calculated in PMSC).

ETMF = CIMN +ETMD The value is saved in C:ETM

ETMD

C:SCOB is a 16 word table, with each cell containing a total of on=line and batch com-
pute times(except the first 2 HWDs) computed 1 to 15 minutes ago. The first word has
the index to the cell calculated 15 minutes ago and is decremented as each calculation is
made (replaced by 15 when 0), Thus C:SCOB and.C:SCO and C:SCB give compute sums
over the last 15 minutes (this time period can be modified by changing BBINT). The
swapper state queues are checked for any on-line compute bound users. If none, batch
quantum can be stepped up. If there are on-line compute bound users, the batch % is
calculated and compared against SL:BB. If it is less, S:BQUAN is added to the current
batch quantum and a check made to see if it lies between QMIN and (10 x QUAN), If
greater than 10 x QUAN, the batch quantum is set at 10 x QUAN, If less than QMIN
set it at QMIN. If there are no on-line compute bound users and batch bias (SL:BB) is
set to zero, batch quantum is set at SL:QUAN,
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D

T:DSTRB

PURPOSE

To distribute an input parameter (e.g. response time) into the appropriate distribution
table and increment appropriate system bucket.

USAGE

Any routine which calculates values relevant to system performance evaluation calls
to this routine to distribute the value. Before performing the BAL, the address of the
table into which the value will be distributed should be contained in R5. The value
itself should be in R1. Retum is via R4,

INPUT

R1 Value to be distributed
R5  Address of distribution bucket (CH:XXX)
R2 Processor number or user index into tables.

OUTPUT

Distribution bucket is incremented
R5: Halfword address of bucket to be incremented for processor or user distribution
(or zero if R2 =0)

DESCRIPTION
A distribution table is shown below. It is 16 halfwords long.

CH: XXX - SCALE TER
Table UNITS HFE
' g BUCKET 1
BUCKET 2
BUCKET 14
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The values of the scale units and filter used for each particular table are generated in
PMDAT. On entry, R5 points to scale factor which is picked up and used as input
divisor. After this the filter number is accessed and if valid the correct filter is
accessed. The values of the scale units and filter used for each particular table are
generated in PMDAT. On entry, RS points to scale factor which is picked up and used
as input divisor. After this the filter number is accessed and if valid the correct filter
is accessed. The value being distributed is compared successively against each filter
element in the filter until it is less than the element value. The count is bumped in
bucket 1 if the scaled data is less than the first filter element value.

Count is bumped in bucket n if it is less than the nth filter element value.

The first distribution is for system performance. If distribution is included for each
processor as well, there will be more than one such table. The index to these processor
distribution tables is calculated in GETINDX. The processor number is biased by a
value of BGNPMPRC + 1. Only those processors whose numbers lie between BGNPMPRC
and ENDPMPRC (which are values generated at SYSGEN) will be measured (non-zero
processor index). All others will come out of GETINDX with an index value of 0. The
last distribution, if more than one distribution is present is for user, The user index is
set at ENDPMPRC + 1 by PM.
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D
WTMSGSIZ
PURPOSE

1)  Count up the CH:DLO bucket (output message length)
2) Set turnaround time if this is the first write ofter a read.

USAGE
COC BALs here to distribute the length of output messages sent out.

INPUT

Line number in R2.

Count of output characters when request was made RS,
Current count of output characters in COCOC (COC tables).
EOMTIME used to calculate turnaround time for first write.

OUTPUT

Turnaround time in J:TIC if this is first write after read.
CH:DLO distribution bucket is incremented.

INTERACTION

GETINDX - Processor or user displacement into CH:DLO
T:DSTRB - To distribute the character count
DESCRIPTION

Things start moving when an output message is generated and handed to COC to perform
a write. COC moves the message into linked buffers and BALs to WTMSGSIZ to distri-
bute the output length. It enters with the COC line number in R2. The count of output
characters when the write request was-made is in R5. On entry an initial adjustment of
character count is made, to keep track of some characters which may not have got into
COCOC, Then the right halfword of J:TIC is tested for zero. If zero, this is the first
write, and furnaround hmg is comp : current time at write (CURNTIM) — time at
end of message (EOMTIME) This is stored into the right halfword of J:TIC, If this is
not the first write J:TIC is not changed. The address of CH:DLO is put into R5 and the
output characfer count distributed.
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Accounting
PURPOSE

The UTS monitor accounting procedures record the amount of resources provided to a
user of the system during a single job or on-line session.

OVERVIEW

When UTS recognizes a user ready to log on, the swapper sets the initial system
limits into his Job Information Table the first time it is brought into core. These
limits were provided by the :BLIMIT and :OLIMIT options during PASS2 of Sysgen.

After receiving an account/name combination from the user, LOGON (or LOGRT
in CCI for batch users) reads the :USERS file with the account/name as a key;

a successful read validates the user. Non-zero limits in the record from the
:USERS file, supplied by SUPER, replace corresponding system default limits in

the JIT. If the job is batch, CCI may obtain limits from the ILIMIT card to replace
those previously established.

While the user's job runs, UTS records the resources used while insuring none of
the specified maximums is exceeded; the job is aborted if any is.

Upon completion of the job, or when logging off, LOGON (for on-line and
batch users) writes the information accumulated in the JIT to a sequential record
in the :ACCTLG file, to be used as raw data for the installation's accounting routines.

REFERENCES

This document concerns itself mqsfly with where and how accounting information is
obtained within the UTS Monitor, without‘much attention paid to the processors
which take part in the accounting proces§r specifically LOGON, SUPER, CCI,
RATES. The P and Q sections of the Technical Manual are recommended for
additional information.

USAGE

Varies, documented by routine.

INPUT

Documented by routine.
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OUTPUT

:ACCTLG file in the :SYS, account
:USERS file_ in the :SYS account
JT qe[l‘;«;documented by routine.

INTERACTION

Varies, documented by routine

DATA BASES

Job Information Table, Section VA.
Administrative Data Bases, Section VN.

ERRORS

All aborts of a program for exceeding a system limit may be said to come from
accounting. In each situation, the appropriate bit is set in J:ASSIGN in the
JIT to indicate the type of max exceeded, and a X'04' set into byte O of
J:RNST. The user will be aborted when a non-zero run status is recognized by
the monitor.

DESCRIPTION

UTS accounting may be separated into three general areas: Time, file space and
simple accumulation. Of these, time is the only area which contains a routine
whose sole function is accounting; the other areas consist of short portions of code
in many routines.

UTS processor interaction with the occountgjpg process, occurs in two areas:

During the logon process when limits are estpblished, and during logoff when
the accounting summary is written to the :ACCTLG file,

Time Accounfing

The accounting of time in UTS-is dependent upon the hardware modification to
CLOCK4 to allow it to tick through the map whenever the map bit is set in the.
current PSD. Therefore, CLOCK4 ticks into one of two cells of the current user's
JIT:

J:DELTAT During user execution, and
J:CVHTIM During monitor services.
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Unmapped, CLOCK4 ticks into the corresponding cells in the monitor JIT, which
was placed by the initialization process at the physical location X'8C00', which
is the user JIT's virtual address. These cells are always > 0 to avoid the CLOCK4

interrupt in the unmapped monitor.

Before control is transferred to a user by the scheduler in the SSS routine T:SE, the
address of either J:OVHTIM or J:DELTAT is stored into the address field of X'55',:
the CLOCK4 location. Which address is determined by the setting of the slave
bit of the PSD in the user's environment: J:DELTAT if slave, J:OVHTIM if

master.

When a slave mode user program issues a CAL, ENTRY switches the address field

of X'55' to J:OVHTIM to accumulate monitor overhead. This cell is always > to

zero so the timer zero interrupt will not occur while in the monitor. Upon
completion of the CAL processing, control is passed to T:SSEM in the scheduler which
calls the routine ACCT, entering at T:ACCTOV, to transfer the accumulated

monitor overhead time to the appropriate cells in the JIT. T:SSEM falls into T:SSE,
which sets J:DELTAT into X'55', then determines whether a user other than the current
user is to run next. If no other user is selected, control is returned to the current user
at the CAL+1, Otherwise T:ACCTEX in ACCT is called to transfer the time difference
between J:CTIME and J:DELTAT (the amount of time used when slave mode) to the

appropriate JIT cells.
Subroutines (Time Accounting):

T:ACCTOV

Overhead time, accumulated from the time ENTRY changed the clock, is retrieved
from J:OVHTIM which is then zeroed. R4 is loaded with 1 to indicate overhead
accounting, and T:ACCT is callqd Upon teturn from T:ACCT, the address of
J:DELTAT is set into X'55' and control re q‘\"'ed to the calling routine.

Calling sequence:

BAL, 11 T:ACCTOV
T:ACCTEX
The positive difference between J:CTIME, the amount of time allocated to the user,
and J:DELTAT, the amount remaining, is obtained, R4 is set to zero to indicate
execution time decounting and T:ACCT is called. "Upon returning from T:ACCT,

-control is returned to the calling routine.

Calling sequence:

BAL, 11 T:ACCTEX
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T:ACCT

The address of the appropriate accounting statistics to update is determined by byte 1
of J:RNST. If a user is running, the address is J:UTIME, otherwise J:PTIME is used.

J:PTIME Processor Execution
+1 Processor Overhead
+2 CPU Time * Core size
J:UTIME User Execution
+1 User Overhead
¥2 CPU Time * Core size
: - ]

R4 contains the index, O for execution time and 1 for overhead, and R3 contain the
positive time in 2 msc tics to be accumulated; R3 is added to the appropriate cell.

The negative of the time is added to J:UTIMER for the M:STIMER routine, and also
to J:MRT if the latter is non-zero. (A zero J:MRT indicates the user is not to be
aborted for max time). If J:MRT becomes negative thereby,

0 ———P»J:MRT
X'80' —®J:ASSIGN
X'4! —»J:RNST (Byte 0)

To indicate the user is to be aborted for exceeding his maximum run time. Ifa
command processor is not in control (SJAC not set in UH:FLG) control is transferred
to T:TELDELCCI in STEP to abort the user. Otherwise T:ACCT proceeds normally.

If maximum time has not been exceeded, or a command processor is in control, the
positive overhead time (if overhead is being accounted) is added to J:CTIME and
J:DELTAT. Then the positive time in either case is multiplied by the number of
pages currently required to contain th§usér, (from UB:PCT), and the product stored
into the appropriate cell of J:UTIME JﬁTME Control is then transferred to
PMSC in the performance measurement, rorffmes which will return to the original

caller of T:ACCT,
in:  R3 Positive time in 2msc tics
R4 0 for executiaon time

1 for overhead time

Calling sequence:

BAL, 10 T:ACCT .
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Granule Accounting

Monitor routines which perform granule accounting are CLS, DLT, OPN, and WRTF,
The following JIT cells are maintained by granule accounting:

PRDCRM Permanent RAD Space Remaining
PRDPRM Permanent PACK Space Remaining
TMDCRM Temporary RAD Space Remaining
TMDPRM Temporary PACK Space Remaining
TMPDCPK Peak Temporary RAD Space Used
TMPDPPK Peak Temporary PACK Space Used

Subroutines (Granule Accounting):

cs

Gets granules for additions to directories, CLS decrements PRDCRM/PRDPRM for each
granule it gets. No maximum test is made for granules obtained by CLS. CLS also

rel eases random file granules, incrementing either PROCRM/PRDPRM, or TMDCRM/
TMDPRM,

bLT

Releases granules, After each granule is released, PRDCRM/PRDPRM is incremented
for files for which the CFU FUN is IN or INOUT. For files with FUN of OUT or
OUTIN, and SAVE previously specified in the DCB, PRDCRM/PRDPRM is incremented
and TMDCRM/TMDPRM decremented, as the file was assumed permanent when written.
If SAVE was not specified, TMDCRM/TMDPRM is incremented as one might expect.

OPN

Gets granules for random files, At OPNB&NE the number of granules required is com-
pared with either PRDCRM/PRDPRM or, T 'M/TMDPRM depending on SAVE being
specified or not in FIL1 of the DCB, Ifwgréal’ , “an /O error 57 results, Otherwise the
number of granules required is obtained and the number subtracted from PRDCRM/
PRDPRM or TMDCRM/TMDPRM. In the case of temporary files, TMPDCPK/TMPDPPK

is updated accordingly.

WRTF - | : o

Gets granules, .. WRTF decrements‘PRDCRM/PRD; ' for each granule of permanent
file storage it wntes, permanent being defined by 'the FUN in the CFU being IMN
“or INOUT, - or SAVE specified in the DCB, WRT)c cecrements TMDCRM/TMDPRM
for temporary file granules, in which case TMPDCPK/TMPDPPK i is updated appro=
priately.
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After the counters are decremented a check is made to see if the counter has turned
negative; if so, the appropriate bit is set into J:ASSIGN in the JIT to indicate the
type of maximum exceeded (X'10' if permanent, X'20' if temporary) and X'04' set
into byte 0 of J:RNST, The user will be aborted at IOSPRTN in CALPROC while
exiting the CAL,

Simple Accumulation

The following JIT cells are maintained by the monitor as follows: -

JJIT + CIC: Initially zero, incremented in IORT following each
) successful read of the C device.
+ CPO: Initially zero, incremented in IORT each time a card
image is punched.
+ MPO: Established during LOGON, compared with CPO in IORT
each time CPO is incremented to check for max.
+ CPPO: Initially zero, incremented in WRTD for each page
output by a processor, as determined by PUF in J:RNST,
+ MPPO: Established during LOGON, compared with CPPO
in IORT at PMAX to check for max,
+ CUPO: Initially zero, incremented in WRTD for each page
output by a user program,
+ MUPO: Established during LOGON, compared with CUPO in
IORT at PMAX to check for max.,
+ CDPO: Initially zero, incremented in WRTD for each page out-
put through M:DO.,
+ MDPO: Established during LOGON, compared with CDPO in
IORT at PMAX to check for max. _
JB:JIT+ BANSVT: Initially zero, incremented in OPNTP after a tape is
successfully mounted,
+ BACNST: Initially zero, incremented in OPNTP before a scratch
tape is mounted, ’
+ BAMNST: Established during LOGON, compared with BACNST
in OPNJP after BACNST is incremented.
J:CALCNT: Ini tially* Zero, incremented each time CALPROC is entered.
J:INTER: Initiglly zefo, incremented in COC each time a read
is compl€ted from a user's console,
J:JIT + NDRW: - Initially zero, incremented in IOQ for each I/O
; ‘ operation to RAD/PACK,
+ NDTW: Initially zero, incremented in I0Q for each non-RAD

I/0 operation,
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Setting Initial: Limits

Limits in the user JIT are initially set up during SWAPIN inS$ when the JIT is brought
into core for the first time, They are established as follows:

Batch On-line JIT CetF
SL:BTIME SL:OTIME (* 30000) = MRT
CL:BLO SL:OLO = MPPO
SL:BPO SL:OPO = MPO
SL:BDO SL:ODO = MDPO
SL:BUO SL:OUO = MUPO
SL:BT SL:OT = MNST
SL:BPS SL:OPS = PRDCRM/PRDPRM
SL:BTS SL:OTS = TMDCRM/TMDPRM

CCI and LOGON (Section PA and PC) alter PRDCRM/PRDPRM during the logon process.
The record from the :USERS file contains the SUPER=-specified granule limits and the amount
used by that account/name to date. If limit is zero, the JIT default (from SL:OPS or
SL:BPS) is used. The algorithm used for adjusting the max disc available is:

LIMIT - Accumulated Usage ——3 Space Remaining
JB:JIT + BAMNST is also obtained from the :USERS file record at this time.

Upon processing the !LIMIT card, CCI will override JIT maximums as follows:

Option JIT Cell

TIME MRT

LO

PO

DO

uo

TSTORE fq DCRM/TMDPRM
PSTORE PRDCRM/PRDPRM
SCRATCH , MNST

Production of the :ACCTLG Redérd

The routme ACC,TSUM produces the accounhng record for rhe ACCTLG flle during
i PRy AF 'LOGON time of each job, items:such as the date, time, perqu§nf
"remmmng RAD and DBK Pack space are saved i in: ﬂae Assign-Merge Table. This" Loy
information is (mompulared, if necessary) then inserted into the accounting recbrd i
The dynamic |fems in the record are mostly obto"hed from the JIT. They are as follows:
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1. Start date and time: From AssigngMerge Table
Finish date and time : Vias#A:TIME CAL ot LOGOFF
Processor Execution Time: J:PTIME
Processor Service Time: J:PTIME:1
User Execution Time: J:UTIME
User ﬁefwce Time: J:UTIME+]
_Yome * Core: (J:UTIME+2) + (J:PTIME+2)
Aﬁum of cards read: J:JIT+CIC
Number of cards punched: J:JIT+CPO
Number of processor pages printed: J:JIT+CPPO
. Number of user pages printed: J:JIT+CUPO
11,  Number of diagnostic pages printed: J:JIT+CDPO
12. 1/O CALs: J:CALCNT
13.  Physical tape accesses: J:JIT+TPACCESS
14, Physical RAD accesses: J:JIT+DCACCESS
15. Physical DISK accesses: J:JIT+ DPACCESS
16, Tapes Mounted: JB:TMTS
17. Tape drives allocated: sum of JB:M9T and JB MT
18. Number of save tapes used: J:JIT+NSVT
19.  Number of scratch tapes used: J:JIT + CNST
20. Packs mounted: JB:PMTS
21, - Number of spindles allocated: JB:MSP
22, PEAK core size: JB:PEAK
23. PEAK temporary RAD granules used: J:JIT+TMPDCPK
24, PEAK temporary DISK PACK granules used: J:JIT+TMPDPPK
25. Permanent RAD granules used: PRDCRM at LOGON-PRDCRM at LOGOFF
26. Permanent DISK PACK granules used: PRDPRM at LOGON - PRDPRM at LOGOFF
a positive value indicates the number of granules used.
a negative number indicates the number of granules rel eased.

ACCTSUM also updates the granule accounting in the record in the :USERS file in
the same manner,
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ID
LNKTRC - Load and Link

PURPOSE

The purpose of LNKTRC is to process the load and link (LDLNK) and the load and
transfer control (LDTRC) CALs. LDLNK saves the user's program and transfers to a
specified program. LDTRC restores and returns to the saved program. Common pages ~
are not released and may be used to transmit data between the programs.

OVERVIEW

In order to release the blocking buffers from the DCBs back to the pool, M:TRUNC CALs
are executed specifying each of the user's DCBs. Tests are made to insure that it is
valid to LDLNK from the calling program. It then creates a 'n' Star file into which it
writes a record of JIT information, a record of DCBs, and a record consisting of the rest
of the user's program. It releases core and builds an exit environment in the temp stack
consisting of the FPT information (name, etc) of the load module being called. It then
exits to T:ASP which brings the load module in and executes it.

LDTRC releases blocking buffers (M:TRUNC) and insures that it is valid to LDTRC from
the calling program. It then closes the DCBs and releases core. If the requested name
is a saved 'n’ Star file, it is restored in memory and the file released. It sets the return
PSD in the stack. It associates a core library, if necessary, and if a shared processor

(APR) must be restored, it sets up an environment and drives to T:ASP. Otherwise it
returns to the LDLNK CAL+I1,

At exit time, STEP recognizes from the N in the low byte of J:RNST that LDLNK's were
performed. LEXIT, the load and link exit cleanup routine, is called. It releases core,
reads those Star files that still exist andicloses their DCBs and releases the Star files. It
then returns to STEP.

USAGE
For LDLNK and LDTRC _
register 6 Ist word of FPT -

address of word 1 of FPT
op code from first'byte of FPT
(02 for LDLNK ‘and 03.for E)TRC).

7
-8

For LEXIﬁ?

e ;o
register 8

*,N (1, 31) where N is‘onedjess
- files created '(from';kl:RNS'l').;{; °

»than-tbé-pumhgr of load and link E
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OUTPUT

LDLNK: Register 8-contains name of the file the program was saved under when
LDLNKing to another program.

»

DATA BASES
The f?rsf record of the 'n' Star file which contains JIT information is as follows:

word 0  J:ANTENT
1 J:TIMENT

2 J:UTIMER

3  J:USENT

4 J:TCB

5 J:TREE

6 PSD

7 PSD :

8 *# of DCB pages

9 J:PLL

10 J:PUL

11 J:DLL

12 J:DUL

13 J:DDLL

14 J:DDUL

15 APR, APO, ASP, DB
16 User's Flags

17 ¥ of DCB pages

18 J:PLL+

19  pure procedure size (PUL-PLL+])
20 J:DLL

21  data size (DUL-DLL+1)

22 JB:TDP

23 dynamic data size (TDP-DDLL*
24  program size (TDP—DLL) e

Normally the second record contains fbe DEBS and the third contains the rest of the user's
program., Exceptions to this are 1) thgre may’be no DCB record, and 2) a shared processor
is associated in which case, if they.a# : ét, data is in one record and his dynamic
data is in the next. h

SUBROUTINES

VALID determines whefheg‘\iD&.Nﬁgf f.Df,w funqhons are allowed.«z\ fﬁ'ae following are

the restrictions tested fors . Y
1) A debugger must not be assoeiafed (UB DB=0)
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2)  If a shared processor is associated it must be a core |ibrary (bit 3 of P: SA(UB ASP))°

3) Data and pure procedure parts of the program must be able to be saved with one
write, This is tested for by insuring that:

a) If pure procedure count, JB:PCP =0 (insures that program not creafeﬁ by
overlay loader) then there must be a shared processor associated, i.e.
UB:APR # 0 or UB:ASP # 0.

b) If pure procedure count = 0, then dynamic data must be above pure procedure
(DDLL-1 = PUL) indicating that the program was created by the overlay :
loader and can be saved.

c) Program must not have executed virtual page CALs in the dynamic data area
(DDUL-BCP)+(TDP-DDLL)=PCDD to perform LDLNK,

d) Program must not have executed virtual page CALs in data area (JB:CMAP
‘from DLL to DUL must not contain FPMC, free page map constants),

MOVEFPT gets a blocking buffer from J:FPOOL, sets bit 2 of J:CFLGS to indicate the
buffer was obtained, and moves the user's environment and the CAL's FPT to the buffer
beginning at word X'100' in the buffer,

RELBUF insures that a blocking buffer was obtained (bit 2 of J:CFLGS) and that it is
valid, i.e., inthe context area, It insures that the stack is empty and then moves the
user's environment back to the stack. The buffer is released to J:FPOOL,

CLOSE closes all of the user's DCBs.
CLOSEREL closes and releases all of the user's DCBs,

TRUNK truncates all of the user's DCBs, In the general loop used by this and the above
2 routines: register 2 = -1 indicates truncate, = 0 indicates close and = 1 indicates
close and release, -

PROCFLG sets into regisrer 6 the numbets of the shared processors associated with the
user (the contents of the user's UB:APR, UB: APO UB:DB and UB ASP) and into register 7
the contents of UB:FLG. ,

RELCORE releases bny associated processors by decrementing their usage count and
zeroing the appropriate user tables (UB:ASP, UB:APR, UB:APO, UB:DB). In the case
of roots and overlays of shared processors (UB;APR and UB:APO) the free page map
constant (FPMC) is set into the user's Mm’?mdg%m JB:CMAP, It then releases all user
core excepl' Comon core, zeros J: DCBLf K, and 'séts page number of the beginning
of the user's program, BPU, into JB: TDP,. J DtL J PLL J: DDLL and BUP-1 to J:DUL. ..
cmd J: PUL
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ABORT is the routine that handles errors by exiting to T:ABORTM in STEP, It releases
the blocking buffer to J:FPOOL if one is present, LEXABORT is an entry point for LEXIT
for use when 1/O errors occur, It does an rel ease the blocking buffer,

ERRORS

00B501 - Otcurs when LNKTRC can't open the requested file due to insufficient

‘ » information,

00B503  Occurs when LNKTRC tries to open a non-existent file.

00B514  1/O error indicating LNKTRC denied access to file,

00B546  Insufficient information to open the file,

‘008561 Not permitted to LDLNK or LDTRC while running under a debugger (condi=

' tion 1 in VALID subroutine).

00B562-  Special processor other than a core library is associated,

00B563  Program created by LINK (Condition 3a and 3b in VALID),

00B564  Program doesn't own all virtual core from data through dynamic data
(Condition 3c and 3d in VALID),

00B565  DCB address in DCB name table not valid (TRUNK),

00B566  Couldn't find blocking buffer (MOVEFPT) or trying to release invalid one
(RELBUF).

00B567  Trying to perform exit cleanup when LDLNKs were never performed (LEXIT),

00B568  Illegal information encountered in transfer file,

DESCRIPTION

LDLNK (entry point is LNKO) calls TRUNK which truncates the user's DCBs, calls
MOV EFPT which gets a blocking buffer and moves the user's FPT into it, and calls
VALID which insures that it is valid to perform a LDLNK, It closes M:XX, opens it
sequential to the next 'n' Star file and increments n in the low order byte of J:RNST,
It sets up the JIT information record, as specified in the Data Base section, and writes
it to the file. It then writes the DCBs if any, If there is no shared processor (UB:APR)
associated, all virtual memory is obtained between data, procedure, and dynamic data
to make it contiguous, then the rest of the usét's program (data, pure procedure and
dynamic) except for common is written, If a shared processor is associated, it writes
data if any and then dynamic data if any. The file is closed and RELCORE releases
user processors and core, The exit routine, LIOLNK, is called to set up an exit
environment for T:ASP in the STEP module which gets the requested program,

LDTRC (entry point is LDTO) also first calls on TRUNK, MOVEFPT and VALID and closes
M:XX, It then calls on CLOSE to close the user's DCBs and RELCORE to release pro-
cessors qnd user core, If the requested:name is not in the form of a Star file'witha
valid 'n', LDTRC immediately calls thé exit routine, LIOLNK, to set up the file name,
etc, in an exit envuronment and go to %SP wbich in furn gets the pragram and goes

to it,

If the name requests an ‘n' Star file, |t is opened.  The JIT information record is read
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into the blocking buffer and the first 6 values'in it and the program area limits are
restored to JIT after checking the values obtdined to make sure they are reasonable,

If there is a DCB record, a page(s) is obtained and the DCBs read. If the JIT information
indicates no shared processor, APR, to associate, the rest of the pages-are obtained and
the last record read in. Otherwise, the data pages are obtained, the data record read, .
the dynamic data pages obtained and that record read, Before pure procedure is read -
(if no APR), the count of the number of pure procedure pages (JB:PCP) is zeroed. After -
it is read the "pure procedure must be swapped"”, PPSWP, flag in UH:FLG is set and the
count restored. This keeps the swapper out of trouble, JB:TDP, top dynamic pagg, is
restored from the JIT information, The file is closed and released and the PSD maVed:
from the blocking buffer to the user's environment. If a core library must be restored,

its number is set in UB:ASP, the Ready-to-Run flag reset in UH:FLG and an asseciate
processor event, E:AP, reported to T:REG, The system returns when the processor has been
associated, If there is no APR to reassociate, RELBUF is called to release the blocking
buffer, J:TCB is set into register O of the user's environment in TSTACK, the slave bit is
ORed into the user's environment to maintain security, J:DCBLINK is set up and a n

exit CAL executed, If an APR must be restored, the registers are set up, the associated
processor overlay APO, number is set into byte one of J:CFLGS, bit 0 in J:CFLGS is set,
and the exit routine L12 is called which sets up TSTACK and goes to T:ASP, Bit 0 of
J:CFLGS indicates to STEP the few special operations it must do (or ignore) for LDTRC
such as not setting up the start address in the PSD since we are returning to the location
already set by LDTRC,

L10LNK and L12 are the 2 entry points for the routine that LDLNK and LDTRC use to
exit, LIOLNK sets bit 1 of J:CFLGS to indicate to STEP that CDLNK or LDTRC is
going to a new program rather than restoring an old one and sets the name, account,

and password into registers., L10LNK then transfers to L12, L12 calls RELBUF to release
the blocking buffer, A second environment is set in TSTACK, the registers (containing
name etc,) are set into the stack and a self-destruct (T:SELF DESTRUCT wnth register
11 = T:ASP) to T:ASP accompllshed

LEXIT is called by STEP when 'n' is not zero in J:RNST at job step, It closes and
releoses any LDLNK files and closes the DCBs in them, Upon entry, LEXIT first checks
that 'n' is not zero, All user pages are released except context and two DCB pages are
obtained if not already present A blocking bvjﬁer is obtained from J:FPOOL and the
M:XX DCB closed. An 'n' Star file (first whete n =0) is opened. If the file was not
previously released by performing a LDTRC, I'He JIT ‘information record is read into the
blocking buffer to obtain the number of g pqges in i'he DCB record. The DCB record is
read, if present, and the DCBs closed. } ’kSE Thls 'n' Star file is closed
and released and this process continue e i
and 'n' Star fifes released. The buffer £
and confrol returned to STEP through T:SELFDIES TRUC."T."‘
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