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1. Introduction

The purpose of this report is to describe a program written to
cimulate the Honeywell Time Sharing System (Version 8) operating
on the Honeywell 635 cuomputer.

The model includes, in great detail, sections of the TSS Allocatnr
as well as the TS$ Executi e, the Derail Processor and Line Service.
The program simulates the behavior of Subsystem programs and the
effects of the scheduling policies of TSS.

The simulation pProgram bejng described here is writter in the
Simscript I1I programming language. Simscript is a high level, event
oriented simulation language wilh several features that are very helpful
for this particular use.

The program was written and developed at the Systems Engineering
Laboratory at the University of Michi{gan and was debugged and validated

on a Honeywell 30J0 system at the Rome Air Development Center, Rome,

tew York.
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2. Event and Routine Summary

(adori

As mentioned before, Sinscript {s an event oriented language and

IR T

hence the program is made up of several small events and routines,

3

é each corresponding to a subroutine or block of code of TSS. To ease

g understanding and debugging the names of all routines and events have
3 been preserved from the actual system program listings as far as

3‘ possible.1

1 The events and routines in the simulation program can be classified
3 into six categories. The following is a list of the categories and the

' routines comprising each one with a brief description of their funcrions.
A 2.1 Initialization

; INIT - Reads input parameters and values. Infitializes data structures.
% Schedules events for termination and diagnostic printing.

MAIN - Starts simulaticn.

- 2.2 Diagnostic and Qutput

PDIAG - Controls printing orf diagnostic infarmation as per inout

parameters.

REINIT - Reinitializes statistic counters after given simulation

perfiod.

CORSAMP - Samples values of program size, hLole size and used core for
E . collecting statistics.
MQPRINT - Prints memory queue.
CQPRINT - Prints processor queué.

STERM - Terminates simulation.

1

In certain cases where two names have the sane first four characters,
the names have been transformed due to a Simscript requirement that the
first four characters of all names be unique. ¢.g. ALLCCl and ALLCC2 are
renamed as 1ALLCC and 2ALLCC.

Y
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OUTPUT - Prints simulatzon results and statisiioa.

1

el i B4 )
2 TE VIR f\

2.3 Allocator Routines

ALLOCI - Main entry point to the TSS allocato:

allocator process (PAP).

o

s

allocation and swap.

~3

fence jor urgent user and TSS -

SPMACT - Special memory act

area size.

Prints debugging anc di

simulation terminates abnorrally,

AP - Mermory allocator process.  Selects

rograms for regular and force swaps, handle

gnostic |

= Swap ded

aread size -ontrel.

i processsr for or

WS ALOT PTO e s,

allocatien for pragrams and ~anages ~e-er. -an

MBD - Mezory hufter deallocator.

available storage pool in merory map.

Satd7 = Swan oyt reul ine,

SWIN - Swap in routine.

SWPLD ~ Schedules courtesy

ALFMP - Adjusts subsvster status for kevd

KIG3RT - Schedules kevbo.rd

START - Introduces n(w subsvstems intc th

- Memerv map verftication frovess.

for swap.

Checutien,.

-

propracs

Processers,

muldates s

the proces of
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.
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subsystem attributes.
SACT -~ Takes subsystem accounting for statistics.
ATCHG ~ Changes subsystem state times.
EXENTR ~ Entry to allecator via an interrupt.
EXEACT - Accounting routine after return from subsystem dispatch.

: 2,4 Derail Routines

KONDRL ~ Keyboard input derail.

KOTDRL - Keyboard output derail.

DRLDIO ~ Disk I/0 derail.

DRLRET - Subsystem return (termination) derail.

2.5 Courtesy Calls

KIUCC - Keyboard I/O courtesy call.

pIOCC -~ Disk I/0 courtesy call. t
1ALLCC - Swap out courtesy call.

2ALLCC - Swap in courtesy call.

2.6 Line Service

LINSV - Controls TSS action during relinquish to GCOS and TSS idle.

Also schedules new program arrivals inio TSS.

3. Data Structures

Three major TSS data structures are modelled in the program exactly
as they appear in the real system. These are the processor and memory
queues and the memory map. In addition, th: model also has a disk 1/0
queue and & queue of scheduled courtesy calls. The purpose of these is
discussed below. Finally, a program in TSS is modelled by means of an
entity called a UST. (The name UST was chosen because the entity

closely resembles an entrv in the User Status Table.)
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3.1 The UST Entity

Each active program in the system is represented by a temporary
entity called a UST. An entity is created when a new job arrives and
is destroyed when it terminates.

The UST entity has a number of attributes some of which are similar
to those ‘ound in the TSS user status table and others which contiol
the activity of the program.

The following is a list of the attributes cf the UST entity. The
aiiributes on the left are those that also appear in the TSS user status
table and have the same names as the original variables. (Note: The
digits 1 and 2 appended to a variable name signify the upper and lower
halves of that word respectively.) The attributes on the right are
used to control the simulation of the program that the UST represents.

A description of each attribute is given in Appendix 1.

UST Attributes

FK19 CHKCPU
FL18 JOBNO
FL19 KILL
FL21 NXTDIO
FL22 NXTKIN
FL23 NXTKOUT
FL24 OUTCC
FL34 DIOIAT
LSIZE
LSPTS KIIAT
5
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LSTIO KOIAT
LTC21, LTC22
LTC31, LTC32

3 LTCW

i

LTIN

Wi

LTMO
LTM1
LTM2

LTM3

i)

LIM4

LT™5
3 LTMWY !

The UST entity contains the entire description of a program in the

; system. It is filed in the different system queues in exactly the same
zz manner gs the entries in the TSS user status table are linked into queues.
% Usually, attributes of entities are referred to in Simscript by the
expression:
12 attribute (entity pointer)
.E ‘ to denote the particular entity whose attribute is being examined. However,
g ) the entity pointer can be omitted and the default global entity name

'UST' is assumed. Throught most of the program such a scheme is used to
refer to attributes since the global variable 'UST' always contains the

pointer to the UST an which the allocator is presently working.
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3.2 _The Processor Queue - CPUQ

The TSS processor queue consists of a linked list of user status
table entries. 1In the program, this queue 1s modelled as a simple
ordered Simscript set called CPUQ. UST entities are filed last in the

set and the first entity is always picked For allocation.

3.3 The Memory Queue -~ MEMQ

The TSS memory queue is a linked list of UST entries ordered by
inrreasing program wizes. This is modelled in the program as a set
MEMQ whose members (UST entities) are ranked by low LSIZE atcributes.
When new UST's are filed in MEMQG, Simscript automatically links them so

that the increasing order of the LSIZE attribute is preserved.

3.4 The Memory Map

The memory map data structure is almost identicai to its TSS
cointerpart. The map consists of a doubly linked list of blocks
eact of which represents one program present in core.

The memory map corsists of five vectors: SJOB, SHOLE, SUC, PRED
and ID’7TR. Each entry in the map is represented by a corresponding
element from each of the above vectors. The vectors have the following
functions:

SJOB(I) - contains the program size of the program (in units of
1024 words).

SHOLE(I) ~ contains the size of the "hole" (unused portion of core)
following the program in core (in units of 1024 words).

SUC(I) - poincer to the entry in the map succeeding this entry.

PRED(I) ~ pointer to the entry in the map preceeding this entry.

IDPTR(I) - contains the identification number attribute (JOLNO) of

Spni s e A T T T L e,
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the UST entity that corresponds to this entry in the memory map.

R S T e P T v—'

3 : The first entry in the memory map ic always a dummy entry which A

belongs to no program but is kept merely to hold the hole size at the

X et g

3 top of TSS core. The variables HEAD and TAIL point to the first and
last entries in the map respectively. A possible memory map configura-

tion is shown in Figure i below.

: I SJOB SHOLE suc PRED IDPTR

: 1 0 10 3 0 0

2

3 10 2 7 1 56

4

3 H

; 6 1l 15 0 7 67

: 7 22 0 6 3 24

Figure 1. Memory Map Configuration

In the example of Figure 1 the values of HEAD and TAIL would be

1 and 6 respectively.
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3.5 The Disk I1/0O Queue - DIOG

Since no data is obtained on the service itime >f the Jdisgk urits the
programn uses an artificial disk 1/0 queue to simulate the handling of
disk I/0 operations.

The disk I/0 queue is a fifo quene and is modelled with ¢ single
exponential server. Tre formula for obtaining .e exponential server
rate from the measurzd values of the disk 1/0 queue and disk 1/0

operation ar:ival rate is described in Reference 1.

3.6 The Courtesy Call Queuc - CCQ

The courtesy call queue is strictly for the 'rnal use of the
model and does not exist in the real system. The purpose of this
queue is tce accurately simulate the arrival of scheduled courtesy
calils when they interrupt the executien of a subsystem program.

In the actual svstem 2 courtesy call would generate an interrupt to

TSS. In the model, this interrupt is generated with the help of the

The CCQ consiste merely of a list of all future courtesy calls
ordered by lncreasing arrival times. ¢<hen 2 new courtesy call is
scheduled it is entered in the queue at the appropriate position
depending on lts arrival time. When a courtesy call arrives, it is
renmoved from the CCQ. Note that at this time it should be at the
head c¢f CCQ and the simulation time will be equal te its arrivul time.

When the TSS allocator dispatches the CPU to a subsystem, it
checks to see if a courtesy call would be e rext event to interrupt
the subsystem. This is done by checking the arrival time of the [{irst

entry in the CCQ. If that is the case, an interrupt and consequent

e e S .:ﬂ
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entry inte the allocator is scheduled immediately following the

courtesy call. |

4. Input Parameters

The input to the simulation program is divided into three categories
as follows. For each category the input parameters are given in the
order in which they must appear in the input stream. The designations
(R) and (I) specify the mode of the variable as real or integer
respectively, All time values are in milliseconds and all memory values

are in units of 1024 words unless otherwise stated.

4.1 Diagnostic and Control

These input values control the execution of the simulation program

&
E
£
£
i
H

and the printing of diagnostic comments. The form of messages printed «

bl

is described fully ia Section 5.6.

STOPTIME ~ (R) Value of simulated time at which the simulation is

L anwen ey

to be terminated.

DEVS ~ (1) Event diagnostics switch. If this switch is set to 1,
a message is printed. Jf no diagnostics are required this switch must
te 0.

DRS - (I) This switch {s similar to DEVS but is for allocator
routines.

DQS -~ (I) If this switch is non-zero, the MEMQ or CPUQ are

displzvod whenever that queve is changed.
DMS - (I) If this switch is non-zero, the memery map is displayed
every time it is changed.

nSeS - (1) If this switch is nen-zero, a message is printed every

10

el
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;
time the TSS swap area size is changed, and a sample of core utilization :
; s
? is displayed at every call of routine MMV,
o §§ DUS - (1) If this switch is non-zero a message is printed for
-0
1 %? every urgent user detected und every force swap performed.
F B
2 ; DKS - (I) If thie. switch ir non-zero a message is printed for
i %
é ~ach key I/0 derail and courtesy call.
;k¢
L DSS - (I) 1If this switch is non-zero, & message fs print_d -t the

: atart and termination s every subsystem.

DBEGIN - (R) Simulation time at which diagnostic printiag is *»o

Dt

begin.

DDUR - #{R) Duration of diagnostic printing.

-
g

- STREAM(1) . . . STREAM(10) -~ (I) These ten integer nimbers are used

as seeds for the ten Simscript pseudo-random aumber generators.

ANTw DR, SRR ST AN I C IR

4.2 TSS Param.ters

These input values consist of various TSS parametcrs that are use
by the allocator for de:ision making. These paraneters are descrs:.d

more fully in Reference 2, TSS Executive SMi). The values of each

parameter in the system can be obtained from the listing of the

comnunlcations region, TSSA. ’
AMFTM - (R) Maximum core fence maintenance time.
LNSF - (I) Number of swap files.
TASWT - (R) Minimur memory allocation wait time to cause further

memory allocation and swap actions.

TAMIS

(R) Maximua high priority service program size.

TALPP - (R) Large program penalty facvor.

TASWF ~ () Factor for program vrgency calculation.

TAST»)

(R) Damper for urgent user size increases.

11
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TLTLM - (R) Maximum time between line service calls.

TAMIT - (I) Minimum memc.v size increase increment.

TAMMS - (T) Maximum TSS uwup 122 size. (In the rezl system this
is total TSS memory size.,

AMTQ - /R) Minimum .ore residency time before cousideration for
force swap.

TAGMI - (R) Minim.m tim between reques*~ ‘or corm size increases.

TATHC

(R) Maximum ti. » for core size change to stay pending.

TATMD - (R) Delay before scheduled size reduction is completed.

TAMAW - (R) Delay befc:2 infceming user "NOT ENOUGH CORE TO RUN
JGB".

TLNLM - (R) Minimum time between periodic line service functions.

TASMS - (I) Minimum TSS s+ap area size. (In the real system this

is total TSS memory size.)
TAMRI - (R) Minimum time between size reduction ccnsiderations.

TAPMR -~ (R) Value of TAPMU above which memory reductiosz in not

requested.
TASRI -~ (I) Memory size reduction amount.
TASCF - (R) Minimum intervai between v gent user size increa-es.
ASD3I - (R) Minimum in interval between entries to SDP3 for scasn

of urgent users.

TCDEL ~ (R) Time slice fcr each subsystem dispatch.

4.3 Driving Data

The data under this category consists of the data collected from
the actual system that is to be used to drive the model. All this data
is obtained from the real systems i= ng TSS accounting records and the

programs mentioned in References 3 and &.
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INITCORE - (I) Initial TSS swap area size.

INTMEAN - (R) Mean interrupt interarrival times (cpu time/interrupt).

MNDELAY, MDELAY - (R) Lower and upper limits for a uniform
aistribution of time delay after each interrupt.

DIOMEAN - (R) Mean disk I/0 service time (real time).

e ZL

OUTMEAN - (R) Maan duration of a kevboard output operation (real

¥
s time).
3 ¥
X ; USTIAT - Distribution of subsystem interarrival times (real time/
‘2N subsystem).
NOKIN - ({) Distribution of keyboard inputs per subsystem.
i NOKOUT ~ (I) Distribution of keybecard output per subsystem.
; NODIO -~ (I) Distribution of disk I/0's per subsystem.
I3
f SWAPDUR - (R) Discribution of swap channel service time (real time).
G CPUDUR - (K) Distribution of cpa time used by subsystems.
3 - LIODUR - (R) Distribution of keyboard input durations (real time).

SIZEDIST ~ (1) Distribution of zubsystem prougram sizes.

The Znput data must be terminated with the number 9999. The
program uses this as a check to make sure the input data had the correct
number of data elements.

Figure 2 shows a sample input data set.
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16 10800000 2 D 0 0 6 3 0 n |
20 9%279 TR98S N532C 32328 52
30 221548 2434 14915 §3203 54
40 20000 4 5000
sa 7 58 1000
50 20 3300090 15
49 3n 7 !
QL 77 L31S 1192 .53 2741 ,SR
n Q1 11500 ,c49 14647
120 <595 33450 ,9095 39720
1o 00 829 0 754 | .45 2
122 L9511 2 .56 ¢ ,a5g |
130 .921 17 ,994 |® ,°R8§
140 008 3a |,0 150 4
150 6 0 ,321 0 ,884 | .RN§ 2
155 W95 @ 027 = .83 |0
17C «087 R .97 2¢ 272
120 .3%1 3% ,973 3§ .995
19 0 G ,340 0 5%1 1 .81 2
2¢0 LET8 2 (837 & ,042 !
210 L0946 18 o2k 29 LG5
22°¢ Q57 23 .97 35 1%
230 L9910 142 993 S5 [
247 2 27,5 .8185 85,3 13 o
25¢ L8773 33°,4 .32¢ 4
78T C 4 (131 12,3 ,237 5.1
272 .557 59,8 78S 97
2an 1,0 3eclT %
2¢1 0 0 391 2275 ,023 5832
iz2 S0T 17070 516 18930
310 753 32380 ,7%R 35230
129 WS37 53435 ,951 55347
330 1.3 282321 =
340 01 .2%4 1,153 2 190 3
3s? L1 T I LT3 |
3&¢ 934 15 ,%85 17T .75
372 L7122 0% 2% Jen
38T <%0
sgan  DATA P25 weucu ;135
Figure 2. Sa

080CN01 0 3600009
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14000 50199 33009 150090 3909
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5 29,3 2297

S 337~ .71 5733 .13 7323 ,747 ~4ig
eQ5 23910 1€k 23707 L nex 27120
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8% 3 808 4 %1t 5 .73 S5 .41 7
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871 53 281 A4 ,892 5 .91l § ,223 7
.334 11 .44 17,954 (3 ,952 14 o83
22 .97e 24 .81 25 ,°84 27 ,°38 39
58 .9°8 111 1,0 173 =

LTIT 3 L7718 4 .21 5 .834 6§ ,957 7
S oSS 1,923 12 932 13 .<4. 14
21 .953 "5 ,256 2¢ ,95% 39 955 3|
40 .S%81 55 .84 52 ,38S 83 988 00
°5 1101 ,=eg 2023 1,0 4585 +
2.8 .218 247 ,3C06 221.6 .534 327.8%
31.8 .383 49,5 1,9 729 =

385 22,5 577 33.5 .64~ 30.%

o5 L8972 472.,2 ,%13 230 ,932 1479

<234 £347 ,326 11339 ,370 13250
L8386 72419 (<4 24730 ,738 23550
A51 38127 ,865 41955 .15 457719
LS53 81385 ,365 76390 ,e71 TR3INO

2T1 4 35 5 364 5 ,378 7 ,364 7
AT 12,395 13,01 14 ,e22 15
12,967 18 89 27 "4~ 9|

T4 .91 25 1.0 28 «

12 14,00

mple Input Data Set
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5. _Output

The normal simulation output consists of five categories as

described below.

when the diagnostic switches are set on.

5.1 Input Echo

The final section deals with output messages printed

The first part of the output consists of an echo of the entire

juput data except for the distributions in Section 4.3.

5.2 Memory Statistics

The mean and standard deviarjon of the following TSS swap area

statistics are printed.

Simscript every time their values are sampled in routines

Program sizes in core.
Hole sizes.

Total swap area size.
Total used ccve size.

Percentage core utilication.

values in this section are accumulated automatically by

5.3 Overall Mean Rates

' and CORSAMP.

This section contzins the mean rate of occurrence per hour of the

following TSS events and prorcsses.

1

Keyboard inputs.

Kevboarc¢ outputs.

Disk I/0's.

Swap outs {total).

Swap outs (due to keyboard 1/0).
Swap outs (due to key ocutput oniyv).
force swaps.

TSS swap area size increases.

4w [




VAT R

9. TSS swap area size decreases.,

10. Tocal subsystem CPU time, L}
11, Subsystem starts.

12. Subsystem terminations.

13. Dispatches of the CPU to subsystems.

DA TTPL ST b LA LR R L

14. VUrgent users detected.

15. Eutries to Processor Allocator.

LT SR T I

16. Entries to Memory Allocator.

17. Allocator idles.

18. lnterrupts.

19. Total core swapped.

These it:ms are accumulated explicitly in the program and converted

to hourly rates in routine OUTPUT.

5.4 Typical Subsystem Behavior 1

This section contains information on the tehavior of a typical sub-

system that executed during the simulation period. These statistics are

collected at each subsystem termination as in the real systeam -or the

TSS accounting records. (See Ref. J3j. .
1. Subsystem interarrival time. %

2. Keyboard input interarrival fime.

% 3. Keyboard output interarrival time.
4., Disk I/0 interarrival time. é
5. Program size.
6. CPU time (sampled).
7. CPU time (used).
8. Response time (K19).

Response time (individual).
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10. Time spent in each time state:

(a) Non-useful core residenecy.
(b) Swap.

(c) VUseful core residency.

(d) Out of core.

—~
1]
~

Awaiting memory.

~
"
~—

Awalting memory after beingy force swapped.
11. Kevboard inputs.

1Z. Kevboard outpuzs.

13. Disk 1/0'c.

14. Force swaps.

15. Total swaps.

Items 1 through 6 are obtaired from the samples of the input

distributions and are useful for verifving that the input distributinns

were correct.

Items 6 and © differ because the fcrmer is the sampled ti

the lacter is computed only on those subsvstems that terminate durin

18
the simulation period.

Item 8 is the response time as ccmputed frem the TSS accounting
records in Reference 3. This response time is the tetal respanse tice

divided by the total number of reybeard i{nputs and ocutputs. The

"individual” response tizme consists of sacples of response time taken at

every courtesy call for a keybeard operation

130,

5.5 System Queve Data

This section gives informatien on the average number of subsvstems

in each svstem queue as well as the average number ~f subsvstems

ot
~
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. BEGINNING @F SIMULATION AT 0.

: ST@PTIME DEVS DRS DQS DMS DSCS DUS
! 10800000.000000 0 0 0 0 0 0

LN ST I }"‘"‘:4_‘ 2ot vy

DKS DSs DBEGIN DDUR INITIME
0 0 12800001,000000 O, 3600000,0000C0

RANDOM NUMBER SEEDS
57839
B4934
62192
72206
58023
34548
54886
88730
75442
78955

AMFTM LNSF TASWT TAMIS TALPP TASWF TaslID
20000.0C0000 4 3000,000000 36 4 ,008000 1000,000000

TLTLM TAMIT TAMMS AMTQ TAGMI TATMC TATMD
563.000000 7 58 7000,000000 14000,000000 60000.,000000 30000, 000000

TAMAW TLNLM TASMS TAMRI TAPMR TASRI TASCF
150000,000000 3000.000000 20 300000.000000 75 5 30000,000000

ASD31 TCDEL INITC@RE INTMEAN MNDELAvV MXDEL Av DIGMEAN
1000.,000000 25.000000 40 30,000000 7.000009 16,000000 R8,209999

QUTMEAN
2200.000000

SIMULATION TERMINATION AT 10800000.000

CORF STATISTICS MEAN STANDARD DEVIATIGN
PROGRAM SIZES 7.677 4,59893

HOLE SIZES 4.980 9.!1604

SwAP AREA SIZE 48.785 8.08320

TGTAL USED C@QRE 26.746 12,83447

PERCENT C@RE USED 54,265 24.29143

Figure 3. Sample Simulation Output
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OVERALL MEAN RATES (PER WZUR)
XEYBOARD @UTPUTS 2338,00
KEYBOARD INPUTS 1665.50

DISK 1/@85 12188.50

SWAP QUTS 1881.50

SWAP @UTS (KEY 1/2) 1827.00
SWAP @UTS (KEY BQUTPUT) 551,50
FARCE SWAPS 46.50

S17ZE INCREASES 4,50

S17E CECREASES 6,00

L E SURSYSTEM CPU TIME R52245.906 ™S,
SURSYSTEM STARTS 760.50
SUBSYSTEM KILLS 754,50
SUBSYSTEM DISPATCHES 69012.50
URGENT USERS 47.00

ENTRIES T® PAP 80558.00
ENTRIES T@ ™aP 9302.,00
ALLOCATPR IDLES 11545.50
INTERRUPTS &9003,00

TOTAL CPRE SWAPPED 13017.50 X

o R e G A e SN NS Y

SUBSYSTEM STATISTICS MEAN STANDARD DEVIATIEN
SURSYSTEM IAT 4737.04 §200.02
KEY INPUT IAT 178.42 1453.09
KEY @UTPUT IAT 242,71 1790.80
DISK I/¢ IAT 62.39 881 .83
PROGRAM SIZE 8.14 5,03
CPU TIME (SAMPLED) 1146.56 5179,26
CPU TIME (USED) 1080.62 5006.96
E - RESPGNSE TIME (R19) 3238.28 22184.43
. RESPENSE TIME (INDIVIDUAL) 1740.16 13153.81
[ TIME IN STATY
2 NZN-USEFUL CORE 8159,7¢ 31824,45§
5 SWAP 1607,56 4395.30
USEFUL CZ2RE 5053.05 2]368.11
UT @F C@RE 34956.78 150524.82
AWAIT MEM@RY 347.57 1776.40
i AWAIT MEM@RY AFTER FS 30.91 336.93
: NG, OF KEY INS 1.83 7.52
NP, OF KEY GUTS 3.10 11.25
NA., @F DISKX 1/2°S i5.43 195.43
N®. OF FERCE SWAPS .05 .43
Ne, 9F SWAPS 4,80 13.15

PP

Camesy g

: QUEUE LENGTHS MEAN STANDARD DEVIAT IaN
PROCESSAR QUEUE 1.11 1,17
MEMZRY QUEUE 11.23 2.91

3 DISK 1/0 QUFUF .40 .48

b USERS SWAPPING .35 .20

USERS IN CP@RF 3.4% 1,78

/ URGENT USERS .02 .16
USERS WAITING FAR CQ@RE .48 .54
4 USERS ELIGIRLE F@R CPU .93 1.06

Figure 3 (Contd.). Sample Simulation Output
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performing special activities.

1. Processor queue.

2. Memory queu-z,

3. Disk I/0 queue,

4. Number of users swapping.

5. Number of users in core.

6. Number of urgent users.

7. Number of users waiting for core.

8. Number of users eligible for the CPU.

The queue lengths are maintained and accumulated by Simscript
automatically, The other items are updated explicitly and accumulated

automatically.

Figure 3, on the following page, shcws a sample simulation

output.

5.6 Diagnostic OQutput

This section describes the types of messages printed when each of
the diagnostic switches described in section 4.1 are turned on.
1. DEVS - A message of the type
ecee AT cttett.t
is printed whenever an event is entered. eeee is the event name and
ttttt.t is the simulation time. For events that are associated with a

subsystem (e.g. derails and courtesy calls), one of the phrases

BY nnnn
FOR nnnn
OF nnnn
TO nnnn

are postfixed to the message as appropriate. nnnn is the subsystem index

number.

20
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This switch also causes the printing of the message
START AT  ttttt.t OF nnnn  SIZE = cccc
CPU = sssss.s

in routine START. ccce and sssss.s are the program size and cpu time
allocated to the new subsystem.

2. DRS - A message of the type

rrrr  CALLED

is printed at the beginning of every routine execution. rrrr is the
name of the routine. This message is not printed for routine START.

3. DQS - The MEMQ and CPUQ are printed whenever their members are
changed or rearranged. The UST's in the queue are print-3 in the order
in which they appear in the queue. For each UST the following line is
printed.

nnnn bl b2 b3 b4 bBS b6 b7 s

nnnn is the index number of the UST. bl through b7 represent the flag
word bits FL18, FL19, FL21l, FL22, FL23, FL24 and FL34 respectively.
s represents one of six states that the UST can be in. s takes on
values from 0 through 5 and represents the following subsystem states:

0 Non-useful core residency.

1 Swap.

2 Useful core residency.

3 Out of core.

4 Awaiting i.emory.

5 Awaiting memory after force swap.

4., DMS - The memory map is printed whenever it is altered. For
each entry in the map the following line is printed

nnnn pppp  hhhh

21
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;
;g } where nnnn is the UST index number, ;pp is its program size and hhhh is
; ‘ the size of the hole succeeding the program in core. The first entry in .
é § the core map, which is a dummy entry has an undefined value for nnnn
S
3 | and a program size of zero.
é ; 5. DSCS - A message is printed whenever TSS core size is changed.
. i The two possible messages are:
5 SIZE INCREASED T0 ssssK AT ttttt.t
g SIZE DECREASED TO ssssK AT ttttt.t
f where ssss is the new core size and ttttt.t is the time of the size
: change. In addition, whenever routine CORSAMP is called (at the start
'& of every subsystem) the values of total, used and percent core used are
i printed as follows: .
' AT ctttt.t TOTCOR = sss USED = ttt = ppp.p%s (MEAN = mmm.m%)
F 6. DUS - A message is printed whenever an urgent user 1is detected $
i and a force swap is performed.
: The urgent user message is:

nnnn  FOUND URGENT FOR sssss.s MS. AT ttttt.t

s where nnnn is the UST index number, sssss.s is the time elapsed since
; this UST was first discovered urgent, ard ttttt.t is the current
g simulation time.
; The force swap message is:

E nann FORCE SWAPPED AT tetee.t

L.__DKS - A message is printed at every keyboard input and output

derail and courtesy call. The derail messages are:

oo

nnnn  START INPUT AT tttt.t UNTIL ssss.s

W e e

nnnn  START OUTPUT AT tttt.t UNTIL ssss.s

22
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The courtesy call messages are:

7 nnnn  FINISHED KIO AT cttt.t .

where nnnn apd tttt.t are as before, and ssss.s is the time of the

2 &f{ﬁ“« ’%W

AT
;EE‘ ‘i
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scheduled courtesy call for the 1,0 operaticn.
8. DSS - Messages are printed at the stert and termination of
every subsystem. The start message is identical to that for DEVS.

The termination message is:

n

STOP AT tttt.t OF nnnn KIN = jii KOUT = 333

1

TOT RESP = sss.s C?U ALLOC = uvuu.y USED = wvvvv.v
vhere nnnn and tttt.t are as bafore, iifi and jjj are the total keyboard
inputs and outputs performed by the subsystem respectively, sss.s is the

total response time accumulated. wuuuu.u and vvvv.v are the CPU time

allocated to the subsystem and total time used by it and must always be

equal (See Sec. 8). :

6, Using the Program

The program was tested and run on a Honeywell 6000 computer under

the GCOS operating system. The use of this progs-m is covered in two

Aiwdre

sections, compilation and execution.

6.1 Compilation

P TR 7 L LR

The program can be compiled by the CACI Simscript II.5 compiler for

3
g
3

HIS 600/6000 comp ters (USAF relecase 9). Compilation requires

approimately 61  words of storage and 7 minutes of processor time.

RN I

The following deck would compile the program in the source file SIM

and store the object deck in the file SIMOB.
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1600
1010
1020
1030
1040
1050
1060
107¢
1080
1090

1100

L T Yy v
B - R L
#s5,0,3 ,8,16,32
$ IDENT BFCAUMOL,MULLA J ,558102110001,UNIV. OF MICHIGAN >
$ PROGRAM RLHS,@NS,DECK

<>

LIMITS 13,61K,,10K

<>

PRMFL H*,R,R,SMSCP2.5/C@MPILER

$ FILE *1,X1R,20L

$ FILE *2,X2R,20L

$ FILE B*,B1S,20L

$ PRMFL C*,R/W,S,BFCAUMOL/SIM@B
$ SELECTA BFCAUMO1/SIM

$ ENDJ@B

To compile the program from TSS the following underlined commands

must be issued. 1t is assumed that the above lines are in the file COMP.

SYSTEM ?2CARDIN QLD CoMP

READY
RN

SNUMB # 1234T

To examine the output of the compiiation from TSS the foliowing

commands must be entered,

SYSTEM 2JBUT _123aT
FUNCTI@N?SCAN 74
F@RM? DUMP

EDIT?YES

7PRINT /%% ERR@R/;*

7DJNE

FUNCTI@N?DIRECT @NL

24




If no errcr ccriments are printed In response to che print command
it indicates thaz the compilation was error-frae.

6.2 Execution

To execute the program the following comnands are required.
Execution requires 25 ¥ words of storage and approximately fifteen
minutes of processor time for every hour simulated. It {s assumed that

the data to be used is in the file SIMDATA.

1000  #sS,U,J ,8,16,32
1010 § IDENT  BFCAUMOL,MULLA J ,558102110001,UNIV. @F MICHIGANM
< 1020 $ LOWLPAD
? 1030 $ @PTIPN FERTRAN
; 1040 § LIBRARY SL
f 4 1050 § SELECT BFCAUMO1/SIM@B
? ; ! 1050 § EXECUTE
1070  $ LIMITS 50,25K,-3K
1080 $ PRMFL  SL,R,S,SMSCP2.5/LIBRARY
1090 $ PRMFL  17,R,S,SMSCP2.5/ERRJRS
g 1100 $ FILE  B*,BIR
Z 1110 $ DATA  I*
: 1120 $ SELECTA BFCAUMO1/SIMDATA
1130 $ ENDJ@B

To run the program frow 2 terminal the following uaderlined
commands must te entered. Ir is assumed that the above GCOS commands

are in the file RUN.

% S R e
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SYSTEM 7?CARDIN @LD RUN

READY
*RUN

SNUMB # 5678T

To exdaire the output from the program on TSS the following commands
muyst be issued.
SYSTEM ?7J@UT 5678T

FUNCTI@N?PRINT 06

7. Detailed Program Description

The following is a detailed, line by line description of each routine
and event in the program. The order is as in the program listing in

Appendix 3.

7.1 PREAMBLE
8 - 11 Text substitutions for the compiler.
18 - 33 Random variable distribution entities. See Section 4.3.
38 ~ 49 Definition of UST entity and its attributes.
50 Definition of memory queue ordering on LSIZE attribute.
54 - 65 Definition of e2at routines.
66 PDefinitfon of CCQ sel and its limited attributes.
70 - 71 Definftion of memory map arrays.
72 - 91 Definition of global variables. See Appendix 1 for details.
95 - 134 Definitions of variables for automatic collection of

statistics and global counters.
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3
s B
§ 7.2 INIT
-
A 145 - 162 Read and eche input data from sections 4.1 anag 4.2.
F § (Diagnostic contral ané TS3 parameters).
2
¥ 163 Read input values for distribucions in Section 4.3.
£ (Driving data).
i 164 - 167  Read check and stop if it is not 9999.
2
%
T 172 Reserve array lecations for memory map vectorcs.
176 - 183 Initialize memory map. Link ail blocks in a doubly

linked list. C(reate dummy block as first cne in map.

187 - 189 Schedule the arrival of the first svbsvstem and I/0
interrupt.
192 ~ 195 Schedule entry to allocator termination of simulation,

and event to test diagnostic switches.

201 Call INIT to initialize program
. 202 Start sinulation clock.
- 7.4 PDIAG

212 ~ 215 1f the call is at the begiuning of the diagnostic perijod
N set all interny switches to the values read in INIT.
: 218 - 220 At the end of the diagnostic period reset all switches
:x to zero.

7.5 REINIT
- 226 - 233 Call Simscript generated routines o initistize counters
for TALLY and ACCUMULATE variables.
235 - 23 Reset all glebal counters to zervo.
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7.6 CORSAMP
246 - 253
254
255 - 256

7.7 _MQPRINT
262 - 268

7.8 CQPRINT

274 - 280

7.9 STERM
286

7.10 OUTPUT
291 - 292
296 - 304
308 - 331
335 - 364
368 ~ 380

1,11 SNAP.R
389 - 395

394

Scan through the memory map and add up the program sizes
in USEDCORE and both program and holesizes in TOTCOR.
Calculate percent core used in PERUSED.

Print core size and percentage used for diagnostics.

For each UST in the memory queue print the index number,

flag word bits and state number.

Do the same as MQPRINT for each UST in the processor queue.

Call OUTPUT to print simulation results and then teminate

the simulation.

Print time at which simulation was termfnated.

Print memory utilization statistics.

Print the number of certain TSS events that occurred per
hour during the simulation period.

Print statistics on an average subsystem the executed
during the period.

Print statistics on queue lengths.

Print next arcival time for each event in the program.
Print arrival time of derails for the UST that was being

served last by the allocator.




397 -~ 398 Print arrival times of all courtesy calls in the CCQ.

401 Call OUTPUT to print simulation results up to this point.
7.12 ALLOCI

409 -~ 410 Call LINSV or MAP if their respective flags are set.

413 -~ 414 Increment count of entries to aliocator and set allocator

flag.

41° ~ 417 Scan CPUQ for jobs that are n:t doing 1/0 and 10t

TP R SR S T M A SR T

swapping.
. 419 See if job found is scheduls¢ for force swap. If so call
SDP7.
i 420 If not call RCTSSX to dispat:h cpu to job.
f : 421 Reset the UST's new subsystem bit.
z , 426 - 428 If no jobs eligible for cpu, reset allocator flag and go
3 to LINSV.
7.13 MaP

i 436 Increment count of entries to MAP.
. 437 Reset map flag.
; 440 If special memory action flag is <+ cail SPMACT.
; 441 Set time of last entry into MAP
¢

443 If nc urgent user is waiting go t» 12.2A,

444 If urgent user can fit in current .o.2 fence go to MAP.3.

445 - 447 If he has been urgent for more thi AFIM ms. reject him
and clear the core fence.
451 - 452 Scan MFMQ for jobs that are not doin -evboard 1/0, not

in core and not swapping.

454 If such a jeb was not force swapped te 1o MAP.S and try

to swap him in immediately.

o
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£ §§ 455 Otherwise remember the first job we find eligible for
%:i swap in.
% 459 - 460 If no swap candidate was found and no special memory
% action is waiting return to ALLOCI.
; § 461 - 463 If special memory action waiting. call swap decision
z % processor.,
B £ 467 If swap candidate was found call MBA to aliocate storage.
i g 270 - 473. If allocation was unsuccessful cail swap decision processor.
3 % 476 if successful, call SWIN to swap him in.
E 4§77 - 478 Return to MAP to allocate storage for the next program. ]
] § 481 - 484 If urgent user got core, destroy the core fence.
: % 485 ~ 487 If he is in the MEMQ and still needs core call MBA 1o
4 % allocate it. Otherwise go to MAP.3 to look for znother
'; : swap candidate. » :
3 H 3
% 7.14 SDP :
] ; 496 - 497 If more swaps are in prcgress than there are swap files, ;
f § go back to ALLOCI.
! 498 Reset the pointer to job to be swapped.
7 % 501 - 502 Scan the MEMQ for jobs that are doiag keyboard 1/0 and
; % are in core and not swapping.
S 504 - 505 I1f{ the size of such a job exceeds the required size set
3 § AMN]1 to that UST.
: ? 509 - 510 If no swap candidate was found call SDP3. 3
3 ‘ 513 - 515  Call SWOUT to swap out job found. %
1 ' 3¢ Repeat SDP for more jobs tu swap out. :
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7.15 SDP3

526 - 529 Enter only if last entry was at least ASD3l ms. ago »r
five unsuccessful attempts wire made previously.

530 - 535 Reset counter, entry time, nurmber of urgent users found,
memory rneeded, largest urgent user wait tinme.

539 - 543 Find user that needs memory and has been waiting at
least TASWT ms.

547 - 550 Calculate job wait factor depending on size of program.

551 - 552 See if wait factor calculated is less than time

waited. If so he is eligible to be urgent.

e e 4 ST AL § U T T Ll ot ,JWMWWWEB}MWWWmemxmﬂ Vbl

555 - 560 If he was force swapped, reset the force swap bit and

change his state from "waiting memory after force swap"

to "waiting memory"”, but do nct consider him urgent.

3 563 - 564 If he was found urgent, increment urgent user ounts.
3 566 - 567 If USWITCH is set print urgent user message.
568 - 569 If he is the longest waiting urgent user, set ITALUT

to his UST.
572 - 573 Record number of urgent users detected in this pass

through SDP3. <Call SDP4.

7.16  SDP4

- 581 - 582 If no urgent user was found call SDP6.
i 583 - 589 Call SDPS 1f (i) longest wait time is less than TASID

‘: ms., (if) it has been less than TASCF ms. since the é
i? last size change, or (ifi) a size change request is *

already scheduled.

4 592 - 298 Calculate a new (larger) size for TSS swap area.
1 599 Increment slze increase requests.
3 31
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' 600 Set special memory action flag. .
f 601 Call SDP5 to set up core fence.
] .
g 7.7 SDPS
3 610 If core fence is aiready up call SDP6.
4 ) 611 - 013 If urgent user size is greater than TSS swap area size
% 7 call MBA3 to increase size.
{t : 614 - 615 Set core fence size (2AURWT) needed to LSIZE of urgent
é ! user.
% ﬁ 616 Set time fence was established.
E 618 Call SDP6 to force swap jobs.
_ 7.18  SDP6
‘ 627 1f special memory action waiting go directly to scan for

force swap jobs.
628 ~ 632 If an urgent user was found ang swap files are not full

begin scan for fnrce swaps. Otherwise return to ALLOCIL.

45 633 ~ 635 Scan CPUQ for a job that has been in core more than AMTQ
4 ms.
i 636 If tu2 job is not new and is not already scheduled for a

force swap, set the force swap bit,

637 ~ 638 If the job is doing I1/0 return to ALLOCI.
, 639 - 640 Otherwise call SDP7 to force swap it immediately.
643 Return 1o ALLOCI,
7.19 spe7
652 - 659 Cail SWOUT to swap jub out. Increment force swap

counters for UST and system. Move UST from CPUQ to
MEMQ. Print diagnostic messages for QSWITCH and

USWITCH.
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7.20

670

673

676

678

683

684

690

695

696

699

703

714

715

719

729

SPMACT

- 672

- 679

- 688

- 691

- €97

- 706

7.21 MBA

MBA

- 726

- 731

Return to ALLOCI.

If no size change is scheduled, clear flag and return.
If size decrease is scheduled go to SPM.3.

If size has been increased less than TAGMI ms. ago,
ignore this request.

Print diagnostics for increase.

If new size requested is current size or less than 3K,
ignore it.

If there is no hole at the tail end of core large enough
for the reduction, or the request has been pending
longer than TATMC ms. or less thaa TATMD ms. go to

SPM.5 to see if request should be ignored.

Print diagnostics for decrease.

Update memory map entry.

Clear size request and request flag.

Set time of last change or change attempt.

Ignore request if time since last request is greater

than TATMC.

Clear success return flag.

Increment count of entries.

Check memory map for a hole big enough to satisfy
request.

If search was unsuccessful and program will not fit in

TSS size, call MBA3.
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734 - 737
738 - 740
744 - 759
760
761
7.22 MBA3
770 - 772
773 - 775
776
71
778 - 780
781 - 783
7.23 MBD
793 - 797
800 - 807
808
809

If allocated job was the urgent user, clear the core
fence.

If he is not the urgent user, make sure he does not use
up the core fence set up for the urgent user.

Build and link new entry into the memory map.

Set flag to indicate that allocation was successful.

Call MMV to verify memory map is still good.

If urgent user has waited more than TAMAW ms. for core,
return.

If 2 size increase is already scheduled, return.

Set new requé;t to size of program.

Set the special memory action flag.

If urgent user needs more than TAMII plus the current
TSS swap area size, return.

Otherwise set the new size request to TAMII more than

the current size but not more than TAMMS.

Scan memory map for the job with the same pointer as the
one to be deallocated.

Remove the entry from the core map and relink preceding
and succeeding entries.

1f the deallocated program was large: then 2K, set the
MAP flag.

Call MMV to verify the memory map.
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§§ 7.24 MMV

F 823 - 832 Scan every entry in the memory map and add up each

program and bole size in TOTCOR.

825 - 827 Print diagnostics when MSWITCH is set.
833 Sample value of CORSIZE for statistics.
837 - 839 Compare TOTCOR with the current TSS swap area size. If

they are not equal print an error message and stop.
844 - 848 Scan the MEMQ for jobs waiting for core (i.e., not doing
1/0, not swapping, not in core and not new subsystem).
849 - 853 Scan the CPUQ for jobs eligible for the cpu (i.e., not
doing I/0, not swapping, not scheduled for a force swap

and in core).

' 7.25 SWOUT

A ARTRATTRN 9 RN TR e IO AR S Gl

861 Clear "in core" bit.
: 862 Set "swapping out™ bit.
% 863 Increment swap count.
% 864 - 865 If keyboard I/0 is in progress, set "roadblocked" bit,
; and clear "scheduled for force swap" bit.
% 866 Call SWPLD to swap out.
i 7.26  SWIN
i 875 Set "swapping in' bit.
876 Call SWPLD to perform swap in.
877 Increment zount of jobs in core.

7.27 SWPLD “

IR ATV E N IR

883 DIR specifies direction of the swap to be performed.

(0 = in, 1 = out.)

Lo
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886
887
888

890 - 891

892
893

894

7.28 SSFINI
902

903 - 904

905

908 -~ 911

914 - 920

921

7.29 BUFDMP

930

931 - 932
934
935

937

R - <aen =T - - [ S LR

Increment subsystem's swap count.

Change subsystem state to "swapping".

Increment count of jobs swapping.

Schedule swap in courtesy call. File the courtesy call
in CCQ.

Schedule swap out courtesy call.

Add program size to total core swapped out.

File the courtesy call in CCQ.

Increment count of subsystem terminations.
Decrement count of jobs in core. Change subsystem
state to "out of core".

Call MBD to releace core.

Remove job from whichever gqueue it was in and print queue

diagnostics if necessary.

If an output courtesy call is still pending for this

subsystem, cancel it.

Call SACT to take subsystem accounting and destroy UST entity.

For output operation, bypass this ‘routine and call
KIOSRT.

For input, move the UST from the CPUQ to the MEMQ.
Change subsystem state to "non-useful core residency".
Set "I/0 roadelocked" bit.

Print queues for diagnostic purposes.
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938 Call KIOSRT to start 1/0 operation.
) 7.30  KIOSRT
- 950 - 954 If keyboard I/0 is already in progress (FK19 = 1), it
? must be an output since the subsystem was executing. In
\ this case, cancel the output courtesy call.
955 Set "I/0 in progress" bit.
958 1f operation is an output:
959 Increment subsystem's count of outputs.
960 - 965 If no output is in progress collect response time value
since the last key I/0 courtesy call.
966 Set LTIN to the arrival time of the courtesy call.
967 - 969 Schedule the output courtesy call and file it ir the
ccqQ.
970 - 971 Print diagnostic message if KSWITCH is set.
975 1f operation is an input:
Increment subsystem's count of inputs.
976 ~ 981 If no previous output is in progress, collect a response
time sample.
982 - 986 Schedule input courtesy call and print diagnostic
message if KSWITCH is set.
7.31 START
992 Increment count of subsystem arrivals.
994 Call CORSAMP to sample values for memory map statistics.
997 Create a new UST entity.
998 -~ 999 Sample, assign and tally values for program size and cpu
time allocated.
37
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160 - 1006 Sample values for the number of disk I/0's, keyboard

inputs and outputs for this subsystem, and calculate

g i aalnliab it

the mean interarrival time between each. If zero
operations are szmpled the interarrival time is set to
RINF.C (Simscript coastant for the largest possible

real number).

N Ty A L LI S A LT 3&5;, g*mxrmzwmz

1007 Set time until next disk I/0, and key input and outputs

ipe

o

as half the interarrival time. The 1/0 operations are
equally spaced in cpu time throughout the subsystem

execution period.

Caak o oN o wwsEr

1008 Set '"'new subsystem" bit.
. 1009 Assign sequential index number. .
% 1010 Initialize LTIN, LTMWT.
. 1011 File the UST in the memory queue. :

1012 - 1013 Print message for diagnostics.

1014 Change subsystem state to "awaiting memory™.
1015 Print MEMQ if QSWITCH is set.
7.32 RETSSX

1026 - 1027 Set NXTCC to the arrival time of the next courtesy call.
1028 Set NEXT to the smallest of the following times:

Time until the next disk I/0.

Time until the next key input.

Time until the next key output.

Cpu time remaining for the subsystem.
Time until the next interrupt.
Subsystem quantum (TCDEL).

Time until next courtery call.
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= % 1029 Initialize DISPT to the time of dispatch.
4 g
g R 1030 - 1034 Reduce each of the above times by the minimum value.
: % 1038 - 1042 Scnedule the derail which was to occur next. In case
1 : TCDEL, NXTINT or NXTCC was the least time, schedule
£, %
3 :
3 : an EXENTR to re-ent>r the allocator via an interrupt.
; :
5 7.33 SALT
iy R
f 1052 ~ 1062 Sample each of the following values from the UST entity

and assign them to their respective global tallied
variables:
Time spent in each of the six subsystem states.
Keybocard inputs.
Keyboard outputs.
. Disk I/0's.
Force swaps.
Swaps.
1065 - 1067 Calculate response time by dividing total response time
accumulated by the total number of keyboard 1/0's. If

no key I/0's were done, response time is total subsysten

duration.

1068 Sample subsystem cpu time 2llocated.

1069 - 1072 Print message if SSSWITCH is set.

At

7.34  ATCHG
1080 - 1086 Add current time minus time of previcus call te ATCHG

for this subsysiem to the accumulated time for the

previous state (specified by LTCW).

1087 Set LTCW o new state (N).
1082 Update time of last state change.
39
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7.35 EXENTIR

1087 - 1098

1099
1100
1101

1104

7.36 EXEACT

1115

1116 - 1118

1119

1120

7.37 KONDRL

1128
1129
1130
1131
1135

1135

7.38 KOTDRL
1143
1144

1145

Move the interrupted UST to the last position in the
CPUQ.

Print CPUQ for diagnostic aid.

Call EXEACT to take accounting.

Re-~enter the allocator via ALLOCI.

Sample the arrival time of the next interrupt.

Increrent count of interrupts.

Add cpu time used by subsystem to totals for subsystem
and overall system,

If MAP was last called more than ASD3I ms. ago, set
MAP flag.

If LINSV was last called more than TLTLM ms. ago, set

-LINSV flag.

Set input operation flag.

Call EXEACT to take accounting.

Increment global key input count.:

Call BUFDMP to process input.

Reset time unti) uext input to mean input arrival time.

Return o> ALLOCI.

Set output operation flag.
Call EXEACT to take accounting.

Increment global key output count.
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3 1146 Call BUFDMP to process output,
(3
3 ‘i . 1149 Reset time until next output to mean ouiput arrival time.
3 & 1150 Return to ALLOCI.
3 £
] 5 7.39 DRLDIO
3 5
E % 1158 Set "disk 1/0 in operation" bit.
3 ¥
3 £ 1159 Call EXEACT to take accounting.
? 2
: : 1160 - 1161 Increment UST's and system's count of disk /0 operationms.
E :
- : 1162 Reset time until next disk 1/0 to mean disk I/0

arrival time.

»

. 1166 - 1168 I1f the DIOQ is empty, schedule the courtesy call for
é tnis UST and file it in the CCQ.

% 1169 File the UST at the end of the DIOQ.

? 1170 Return to ALLOCI.

7.40 DRLRET
1178 Call EXEACT to take iccounting.

1181 Check to see that the subsystem utilized all the cpu

time allocated.

1182 - 1183 If not, print an error message.
1184 Call SSFINI to terminate the subsystem.
1185 Return to ALLOCI.
7.41 KIOCC
1191 Save UST pointer in TUST and set UST to the subsystem

for which KIOCC was scheduled.
1192 - 1193 Print message if KSWITCH set.
1196 Set time of courtesy call in LTIN.

1197 Reset "data in transmission" tit.
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1200
1202

1203 - 1207

1208

1211

1213

7.42 DIOCC

1220

1222

1224
1227 - 1228
1229
1230

1234 - 1237

7.43 1ALLCC
1244
1247
1248

1249

1251 - 1253

TR T T T e - ot ro—— —T

If operation was an input:

Reset '"roadblocked" bit.

If program is not swapping out and not in core, move
the UST from the MEMQ to the CPUQ. Change state to
“useful core residency".

Print MEMQ and CPUQ for diagnostics.

If program is not in core, set MAP flag, and change
state to "awaiting wmemory".

Restore UST pointer and return.

Save UST pointer as in KIOCC.

Remove the UST from the top of the DIOQ. He must be
the one whose courtesy call is being serviced.

Clear "disk 1/0 in progress" bit.

Move the UST to the top of the CPUQ.

Print CPUQ for diagnostics.

Restore UST pointer.

If there are more UST's in the DIOQ, schedule the first

one,

Save the UST polinter as in KIOCC:

Decrement count of users in core.

Clear "swapping out” bit.

Set MAP work flag on.

If UST was aot doing key I/0 and was ferce swapped

change state to "awaiting memory after force swap"”.
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1255

1258

1259

1260

1261

i268

1271

1272

1274

1276

1277

1278

1279

7.45

1288

1289

1290

1292

1293

1295

- 1262

7.44  2ALLCC

- 1273

- 1275

- 1280

LINSV

If UST was not force swapped and not doing key 1/0
change state to "awaitirg memory".

1f UST was doing key I/0 change state to "out of core".
Ca'" MBD to deallocate core.

Decrement count of jobs swapping.

Restore UST pointer. Remove the courtesy call from the

CCQ and destroy it.

Save UST pointer as in KIOCC.

Set “program in core" bit.

Clear "swapping in" and "scheduled for force swap" bits.
Move the UST from the MEMQ to the top of the CPUQ.

"useful core residency”.

Change state to
Print MEMQ and CPUQ for diagnostics.
Decrement count of users swapping.

Restore UST pointer, remove this 2ALLCC call from the

CCQ and destroy it.

Clear LINSV flag.

Clear "no usess" switch.

Reset time of last call to LINSV.

Test if at least TLNLM ms. have passed befeore last
entering the next section. If not, bypass the next
section and go to MSRK.

Update TLOLD, time of entry to this section.

Test to see if both CPUQ and MEMQ are empty. If so,

set MSRZ4C indicating no users.
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1296

1297

1301

1302

1306 - 1309

1312 - 1318

1319

1320 - 1325

1326 - 1327

1328

T LTRSS T T TS AP RTINS, Lo AR 5 Riad

If the current core size is not at the minimum go to
MSRKS to try to reduce it.

If core is at its minimum, go to MSR300 to relinquish.
Clear "nc users" flag.

If less than TAMRI ms. passed since the last time
througi the next section, skip to MSR300 to scan for
new subsystems.

Calculate percentage core being used and average it with
the previous value.

Find the largest program in the system.

If no users, skip to MSR250.

Skip memory reduction if either of the following is
true:

(1) Time since last here is less than TAMRI ms.

(i1) An urgent user was found since the last time
through here.

({if) The last size change was less than TATMD as. ago.
(iv) A program has been awaiting memory since the last
time through here.

(v) The percent core utilization (TAPMU) is greater
than TAPMR.

If current size minus TASRI {s less than the minimum
size, set change request to minimum. Otherwise ser
requast to reduction by TASRI.

If a change request is already scheduled, ignore this

one.
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§ ? 1329 If new size is less than largest program found, iguore
.z
f § 1330 If time since last changz is less than TASCI, fgnore
2y
% § this request.
E g 1331 Set special mmory action flag.
=5
E g 1332 Set TAHOL to the new requested core size.
7. ? 1333 Increment court of reduction requests.
i ? 1339 If the arrival time of the next UST is past, call
; START to create it.
1340 -~ 1341 Sample time of next UST arrival.
: 1342 Loop back to see if next arrival is also past.
i .- 1343 If either Allocator or MAP flags are set, return to
: ALLOCI.
1348 Increment count of idles.
1349 If MAP was last called zore than ASD3I =s. ago, »et
MPULE.
1350 - 1351 Set time of next courtesy call.
1352 - 1353 Schedule an entry 1nto the allocator at the arr:val of

the next UST, courtesy call ov TAGMI =ms., whichever is

g
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8. Error Messages

This section describes only those error messages printed by the
program., For Simscript generated error messages ser Reterence 3.

1. After reading the input data the program reads a check value
and compares it with a preset value (see Section 7.2). If this value
is not correct the program terminates with the following error message.

{ti##f ERROR ~ INPUT FORMAT INCORRECT

2. When the memory buffer allocater (MBA) is called to find
memory for a certain job, it checks to see if the program is already in
core. If such a call is made the error is considered fatal and the

following mescage is printed.

e R R Y P A O R A T

#### ERROR - MBA CALLED FOR UST ALREADY IN MEMORY

W

. 3. The memory map arrays (see section 3) are all dimensioned 50.
If more than fifty jobs are ever aliocated memory, the MBA process
prints the following message and terminates the program. In this case
the dimension figure in the INIT routine must be increased.

’ {HH# ERROR ~ NO MORE AVAILABLE BLOCKS FOR MEMORY MAP ARRAY

Y

4. The memory map verification routine (MMV) prints a fatal

message if the map does not verify. This occurs if the sum of alil

PR

R

programs and holes in the map does not equal the total core size. The

2 message printed is:
#it# ERROR ~ MEMORY MAP DOES NOT VERIFY
3 5. The only non fatal error occurs when a program terminates
3 without using up all the cpu time allocated to it. In such a case the
return derail (DRLRET) prints the following me<sage:
#4#f ERROR - nnnn ALLOCATED

CPU = tttt.t USED = ssss.s
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where nnnn is the UST index number and tttt.t and ssss.s are the

728
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allocated and used cpu times respectively.
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APPENDIX 1
: Variable Description '
E The following is an alphabetically ordered list of variable names
' used in the program and their functions. When a name is followed by
? (M/S) it means that its mean and standard deviation are automatically
' : collected by Simscript in the variables Mname and Sname respectively.
3 For certain TSS system constants, their values at the time this
program was debugged are given in parentheses. Most variabie and
; parameter names arc the same as those in TSS and can be found described
.} in Reference 2.
ALOCL - Number of entries to the allocator. .
p ALUTM - Time at which urgent user was last detected. -
" AMAP - Number of entries to MAP.
f AMAP2 - Number of times the core fence limit was exceeded.
AMBA - Number of entries to MBA.
4 AMBAG - Number »f times a hole fiL was detected by MBA.
N AMBAS - Number of successful allocations after hole fit detected.
- AMFTM - Maximum force fence maintenance time (20000 ms.).
AMNT - Pointer to UST for SDP,
: AMN2 - Size of memory requested from SDP.
3 ® AMTQ - Minimum core residency time (7000 ms.).
; APAPL -~ Number of allocator idles.
‘ APAP2 - Number of times subsystem selected for processor allocation. f
; ASDP - Number of entries to SDP because program awaiting memory.
} ASDP7 - Number of force swaps.
z
3
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ASD3C -
ASD31 -
a>h3T -

AVAIL -

ccqQ -
CHANGE -

CHECK -

CHKCPU -

CORSIZE -
CPUDUR -~
CPUQ -~
DBEGIN -
DBUR -
DEVS -
DIOIAT -

DIOMEAN -

DIOQ -

DIR -

DISKIO -
DISPT -
DKS -~

ms -~

revpEer L s aHgt

Counter to override timer for entry to SDP3.

Minimum time between entries to SDP3 (1000 ms.).

Time of last entry co SDP3.

Pointer to the list of available blocks in the memory map
arrays.

Queue of pending courtesy calls. Ordered FIFO.
Temporary variable to hold core size change in LINSV.
Check value (9999) to verify that data was read correctly
in INIT.

Allocated cpu time attribute of UST. Used to check used
against alloce :d cpu time.

Global sample of TACOR in MMV (M/S).

Inpur distribution of cpu time per subsystem.

Processor queue.

Time at which diagnostic printing is to start.

Duration of diagnosti~< period.

Diagnostic switch for 2vent trace.

UST attribute, disk I1/0 interarrival time.

Input mean of disk I/0 service time for exponential
distribution.

Disk I/0 queue. Ordered FIFO.

Argument for SWPLD >outine to specify direction of swap.
1 = out, 0 = in.

Global count of disk I1/0's.

Time at which last subsystem was dispatched.

Diagnostic switch for key 1/0 trace.

Diagnostic switch fer memory activicy trace.
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QS -

DRS -

DSCS -

DSS -

bus -

DUST -
ELIGCPU -
ES -
EVDIAG -
EVSWITCH -

EXT -

FK19 -
FL18 -

FL19 -

FL22 -
FL23 -
FL24 -
FL34 -
HEAD -
HOLSIZE -
I-

IDPTR -
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Diagnostic switch for queue activity trace.

Diagnostic switch for routine trace.

Diagnostic switch for core size and precentage core
utilization trace.

Diagnostic switch for subsystem start and termination trace.
Diagnostic switch for urgent user and force swap trace.
Temporary location for UST in DIOCC.

Number of UST's eligible for the processor (M/S).
Temporary index.

Short for '"FOR ES=1 TO EVSWITCH".

See DEVS.

Variable for accumulating time used to execute TSS code.
The values for EXT were calculated from the actual TSS
listings with the assumption that the average instruction
execution takes approximately 2.2 microseconds.

UST attribute bit, 'data in transmission."

UST attribute bit, "disk I/O in progress."

UST attribute bit, "keyboard 1/0 in progress.™

UST attribute bit, "swap out in progress."

UST attribute bit, "program in core."

UST attribute bit, "swap in in progress."

UST attribute bit, "new subsystem.'

UST attribute bit, "force swap scheduled."

Pointer to the head entry in the memory map.

Samples of hole sizes in memory map (M/S).

Temporary index.

Memory map array to hold UST pointer.

56
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INCORE - Number of UST's in core (M/S).

' INDDRL - Flag set by keyboard I/0 derails. 1 = input., 0 = output.
INITCORE - Input data value of initial TSS swap area size.
INITIME - Input data value of time at which statistic counters are to
be reinitialized via event REINIT.
INTMEAN - Input data value of mean interrupt interarrival time for

exponential distribution.

J - Temporary index.

JOBNO -~ UST attribute, subsystem index number.

KEYIN - Global count of keyboard inputs.

KEYOUT - Global count of keyboard outputs.

KIIAT - UST attribute, keyboard input interarrival time.

KILL - UST attribute, remaining cpu tie until termination.
KIODUR - Input data distribution, keyboard input duration.
KOIAT - UST attribute, keyboard output interarrival time.
KOSWAP - Global coun’, of swaps due to keyboard output activity

after subsystem termination.

KSWITCH - See DKS.

KUST -~ Temporary location for UST in KIOCC.

LNSF - Maximum number of swap files (4).

LSFLG - Line service flag.

LSIZE - UST attribute, program size.
F LSPTS - UST attribute, subsystem processor time used.
; LSTIO - UST attribute, disk I/0 count.

LTCW - UST attribute, current time state.

LTC21 - UST attribute, keyboard input count.

LTC22 ~ UST attribute, kevhoard output count.
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LTC31 -~

LTC32 -

LTIN -

LIMRS -

LTMWT -

LTMO -

LTMOSS

LTML -

LTM1SS

LT™M2 -

LTM2SS

LTM3 -

LTM3SS

LT™4 -

LTM4SS

LTMS -

LTM5SS
MAPTM -

MEMALOCOK -

MEMQ -

MNDELAY -

MPACT -
MPWF -~
MS. -

MSR240 -~

AT

UST attribute, force swap count.

UST attribute, swap count.

UST attribute, response timer.

UST attribute, accumulated response time.

UST attribute, working timer.

UST attribute, non useful core residency time.
Global sample of LTMO (M/S).

UST attribute, swap time.

Global sample of LTM1 (M/S).

UST attribute, useful core time.

Global sample of LTM2 (M/S).

UST attribute out of core time.

Global sample ot LTM3 (M/S).

UST attribuce, waiting for core time.

Global sample of LIM&(M/S).

UST attribute, waiting for memory after force swap time.
Global sample of LTM5 (M/3).

Time of last entyy to MAP.

Return value from memory buffer allocator (MBA).
0 = unsuccessful, 1 = successful.

Memory queue, ordered by increasing LSIZE.

Input data value, minimum of uniform distribution for
interrupt delay.

Special memory action flag.

MAP work flag.

Short for "UNITS".

"No users" flag in LINSV. -
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MSWITCH - See DMS.

MXDELAY - Input data value, maximum of unifoim distribution for

interrupt delay.

o e S 7 T AT RN RN

N - Argument for ATCHG, new time state of UST.

3 § NEXT - Cpu time interval allocated to subsystem in RETSSX.

; % NODIO - UST attribute, number of disk I/0's.

:i ) NOKIN - UST attribute, number of keybaord inputs.

i NOKOUT - UST attribute, number of keyboard outputs.

{ NXTCC - Time until next courtesy call.

é NXTDIO - UST attribute, cpu time until next disk I1/0.

E NXTINT - Cpu time until next interrupt.

é . ‘ NXTKIN - UST attribute, cpu time until next keyboard input.

3 NXTKOUT - UST attribute, cpu time until next keyboard output.

: NXTUST - Real time until next subsystem arrival.
ouTCcC - UST attribute, pointer to pending output courtesy call.
OUTMEAN - Input data value, mean output duration.

i - PERUSED - Percent core utilization (M/S).

7 PRED - Memory map array of backward pointers.

3 PROGSIZE - Samples of program sizes in memory map (M/S).

; QSWITCH - See DQS.

3 R RDIAG - Short for "FOR RS=1 TO RSWITCH PRINT 1 LINE THYS".
RESPT - Global sample of response time calculated for individual

: key 1/0 operations (M/S).

3 RS - Temporary index.
RSWITCH - Se MRS,

é R6 - Temporary UST pointer in MAP.
SCSWITCH -  See DSCS.
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SFUSE - Number of UST's swapping (M/S).

3 SHOLE - Memory map array to bold hole values. )
i ; SHOW - Short for "PRINT 1 LINE WITH TIME.V".
g : SIZEDIST - Input data distribution of program sizes.
f i SIZEINCR - WNumber of TSS swap area size increases.
é : SIZERED - Number of TSS swap area size reductions.
; §JOB - Memory map array to hold program sizes.
; i SPMFR - Time of last size increase request.
3 g SSCPU - Global sample of .LSPTS (3/S).
E é SSDIO - Glcbal sample of LSTIO (M/S).
= 5SFSWAP -  Global sample of LTC31 (M/S).
= SSKIN - Global sample of LTC2L (M/S).

‘ SSKOUT - Global sample of LTC22 (4/S).

: SSRESP - Global sample of response time calculated by dividing the

total response time by total keyboard 1/0's (M/S).

; SSSWAPO - Global sample cf LTC32 (M/S).
£
§ SSSWITCH -  See DSS.
t
E STOPTIME -  Input data value, simulation duration.
H
: SuC - Memory map arrav for forward pointers.
: SUSTL - Temporary variable to hold UST pointer inm 1ALLCC.
: SUST2 - Same as SUSTL for 2ALLCC.
g SWAPDUR - Input data distribution, swap channel service time.
é T- Temporary variable.
7} é TAAUG -~ Number of urgent users detecrted.
- TACOR - 1SS swap area size.
2
: § TAGMI - Minimum time between size increases (14000 ms.).
i g TAGPT - Cumulative cpu time used by TSS since last relinquish to GCOS.
g !
: |
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TAGIC -

TAGTU -

TAHOL ~

TAIL -

TALCT -

TALPP -

TALPS ~

TALUT -

TAMAW -

TAMIL -

TAMIS -

TAMMS -

TAMRI -

TAPMR -

TAPMU -

TASCF -

TASID -

TASIO ~

TASMS -

TASRI -~

TASRT -

TASWF -

Number of ianterrupts.

Sum of subsystem cpu tine.

New requested TSS swap area size.

Pointer

Time of

to last entry in memory map.

last size change attempt.

Large program penalty multiplier for wait factor calculation

in SDP3
Largest
Longest
Maximum
(150000
Minimum
Maximum
Maximum
Minimum
Minirum

(75%) .

4).

program detected in LINSV size reduction logic.
urgent user wait time,

wait time for core before rejection of program

ms.).

nemory size increment (7K).

size of programs considered under high priority (36K).
TSS swap area size (58K).

time between size reduction attempts (300000 ms.).

value of TAPMU required to prevent size reduction

Moving average percent core utilization.

Minimum

time between size increase requests due to urgent

users (30000 ms.).

Damper for urgent user size increases (1000 ms.).

Count of swap outs due to kay L/O.

Minimum

TSS swap area size (20K).

Memory size reduction amount (5V).

Time of

Divisor

last entry to size reduction logic.

to convert size into time units for wait factor

calculations in SDP3 (.008).
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TASWT - Minipum wait time before swap decision logic is invoked
] (3060 ms.). )
i TATMC - Maximum time allowed for size change to occur (60000 mec.).
g TATMD ~ Delay before scheduled size reduction request is completed
* (30000 ms.).
f TATMN - Total program size belonging to urgent users.
i TAURG - Current number of urgent users (M/S).
E ; TAUSE -~ Temporary variable to add up size being used.
E : TCDEL - Subsystem cpu time slice (25 ms.).
: E TEMP ~ Temporary variable.
; TKILL - Number of subsystem terminations.
: TLFLG - Allocator work flag.
¢
? TLLST - Time of last entry to LINSV.
; TLNAA - Count of TSS idles.
; TLNLM - Interval between line service functions (3000 ms.).
TLOLD - Time of last entry to idle status check in LINSV.
; TLTLM - Minimum time between scan for new UST's in LINSV (500 ms.).
TOTCOR - Temporary variable to accumulate TSS core size in MMV.
i TSIRC - Number of times size increase was requested because of
’ waiting progranm.
- TSRRC - Number of size reduction requests.
. TSTRT - Number of subsystem starts.
' TSWAP - Number of program swaps.
TSWPK - Total core swapped.
TUST -~ Temporary UST pointer storage. .
URCT -~ Urgent user walt time.
USEDSIZE -  Amount of TACOR being used by programs (M/S).
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usST - Global pointer to UST cusrently being served by the
allocator.
USTIAT -~ Input data distribution, UST interarrival times.

USWITCH - See DUS.
VCPUDUR - Sampled values of CPUDUR (M/3).

VDIOIAT - Sampled values of DIOIAT (M/S).

VKIIAT - Sampled values of KIIAT (M/S).

VKOIAT - Sampled values of KOIAT (M/S).

VSIZE - Sampled values of SIZEDIST (M/S).

VUSTIAT - Sampled values or USTIAT (M/S).

WAITCOR -~ Current number of users waiting for core (M/S).

WAKET - Time to reenter 7SS after relinquish to GCOS.

WIFAC - Wait facter calculated for subsystem.

1AURWT - UST pointer to urgent user for whom core fence is established.
ITALUT - Pointer to UST that has been urgent the longest.

2AURWT - Program size of UST for which core fence is established.
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Routine

INIT
MAIN
PDIAG
REINIT
CORSAMP
MQPRINT
CQPRINT
STERM
ouTPUT
SNAP.R
ALLOCI
MAP

SDP
SDP3
SDP4
SDPS
SDP6
SDP7
SPMACT
MLA
MBA3
MBD
oy
SWOUT
SWIN
SWPLD
SSFINI
BUFDMY
KIOSRT

Appendix 2

Flowcharts
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Routine Page

START 39-40
RETSSX 40
SACT <1
ATCHG 41
EXENTR 4
EXEACT -3
3 KONDRL o3
‘ KOTDRL 4
DRLDIO 24-45
DRLRET .5
KI0CC Y.
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TALLCC -8
ZALLCC 49
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‘ INIT ’

Read input parameters

Read CHECK

Print error
message

CHECK = 9999

?

Reserve arrays for
memory map

1

Initialize memory map

Sample next arrival time
of subsystem, and interrupt

|

Schedule entry to allocator, simulation
termination, diagnostic routine and
reinitialization event

RETURN

Page 1
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fedckiracy

Call INIT and then
release the routine

!

Start the simulation clock
and proceed to the first event

SR LTty

ot L &

y G g

STOP

‘ PDIAG ’

Is this
the first call

to PDIAG
?

yes

Set internal switches
to the values read in

Clear all routine INIT
diagnostic
switches
Reschedule this event
after the diagnostic

duration period
Destroy the PDIAG

event notice

RETURN

Paae 2
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REINIT .

Call the Simscript generated routines
to reset all counters for ACCUMULATE
and TALLY variabies

!

- Reset all explicit counters to zero

4 RE1 URN

—

CORSAMP

Sample the program size and hole size
of all entries in the memory map. (Except
the program size of the first dummy entry.)

!

Add program sizes in TAUSE and
program and hole sizes in TOTCOR

!

Sample USEDSIZE as TAUSE

| %

Calculate percent core used

RETURN

ey
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MQPRINT

1t

For each UST in the MEMQ print the
UST index, flag bits, state and size

RETURN

CQPRINT

s

For each UST in the CPUQ print the
UST index, flag bits, state and size

RETURN
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t
4
H
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f

STERM

Call OUTPUT
to print results

RETURN

OUTPUT

Print memory statistic report

!

Print global counts averagad

per hour

Print statistics for average
subsystem execution

l

Print statistics on gueue
lengths

STOP

T
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Print arrival time of next event for each

event class

Print arrival of next UST, interrupt and
derails for current UST

'

Print arrival time of each pendina

courtesy call

Call CUTPUT to print results

STOP
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ALLOCI

Is line
service flaa

on
?

LINSV

P LR Rk i ’Wmm‘%m‘ﬁ?;&fm o

Is MAP
flag on
2

PAP

Increment count of entries to
i allocator

l

g2t allocator flag .

B!

- Set pointer to head of CPUN

PAP.1 ]

Get next entry in CPUQ

processor queue
rd

Program
doina Disk I1/0,
key input or
swapping
?
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Clear allocator flag

Incremer.t count of allocator idlecg

=
7

Increment count of proaerams selected for
processor allocation

Is this
job scheduled

for force swap
2

Clear "new :subs'stem" flag
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MAP

Increment count of entries to MAP
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3 Clcar MAP work flag

L

ARy

Special

. yes
memory action

(et

waitina

Y

il

call SPMACT

-

Mark last time through here in MAPTM

|

Urgent

user waiting
2

[ e A de

Will it
fi: in fenced

area
?

Been
waiting more
than AMFTM ms

ke AR AT ¢ wr, et




>~ T —rer

"
ity
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TR

Increment number of times ccre fence limit
was exceeded

Take down core fence

'

Set pointer to head to MEMQ

f 2N
3 ‘ MAP. 3 + 9 Al2

Get next entry in memory queue

Sanis -
e v

“

TR
.
T a ad SRR L iy E:wqﬂ;f“;: A

e

Program

waiting for core
2

no

Program
force swapped
el

&

Did we
already find such no

a program 4}

) yes

Remember this one

69
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Did we
detect a force

swap
?

Is special
memory action
waiting
2?2

ALLOCI

ves Set required

memory = 1K

SDP

10

12

MAP . 4

Call MBA to obtain memory

was core no

allocated
?

Y

Set size required
by proaram

yes

Call SWIN to swap
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MAP.2A

Take down core fence

Program no
needs core
?
UsT 1in no

memory queue
2
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Is there a

file available

for swap out
e

Set pointer to head of MEMQ

Special

memory action
waiting

2

ves

;

Get next entry in memory queue

Prorar

Remember

this

UsT

eliqible for
swap oul
?

Is it '
hig ¢« nouah ™~

for required
siue

?

i
.

ALLOCI




- 3

Did we
find a iob
eligible to swap
)

SDP3

Call SWOUT to swap
out program

! ,

Clear swajp program UST | ﬁ

pointer in AMNIL

A e m ey

Snp

PP —

4 s adhan ol s W

as it been
more than ASD3L
ms. since the last

time thrcuch here

>
2

Clear ASD3C
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R LEd DT O

Mark current time in ASD3T

. Zero out numper of urgent users, totai
memory needed and longest wait time

Y

Set pointer to head of MEMQ

P / 2\ SDP. 3%
, i AL

Get next UST in MEMQ

-

User

waiting for

memory
?

..as he
waited more
than TASWT

ms.
?

SR

Get his program size ané add it
to the total memory needed by
urgent users

7 ¥

R
16
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Proqram
size >
TAMIS

yes

I

Impose large program
penalty by multiplying
no size by TALPP

l

Compute wait factor by
dividing by TASWF

Wait
factor > no

TASWT ms.
?

|

Use TASWT to
prevent small programs
from showing excessive
ucgency

]

yes

Wait
time less
than wait
factor

was
program force
swapped
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Clear force swap bit

:

Call ATCHG to change state
from "awaiting memory after
force swap" to "awaiting
memory”

Increment count of total and
currently urgent users

!

Compute time user has been urgent

Is this >
longest wait
time

Make this the longest wait time
save the UST pointer in 1TALUT

76
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was an
rgent user

detected
rd

Urgent user
waited at

least TASID ms.
?

been at least
TASCF ms. since

last size change
?

Size
increase
already
waiting
2

yes
SDPS

Let new memory size
request be current size
S plus TAMII

Is request
>

TAMMS
>
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Set new size request to current size

Is new
request >

TAMMS
2

Let new request be TAMMS

Increment count of size
increase reyuests

'

Set special memory
action flag

SDP5

2 reem
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puser
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e

i
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N

oy
g

Is core
fence already

up

?

o A

Set UST to urgent users pointer
saved in 1TALUT

Will program

fit in current

TSS memory
e

no

l

Call MBA3 to
try size
increase

yes

Set up core fence for
urgent user. Save UST
pointer in lAURWT

and size needed in
2AURWT

Set tine core fence was established

- la
SDP.5B

SDP6
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Special
memory action
flag on
?

yes

LR T

tirgent

user found
2

Tt 3 O NG I LR B,
—l—

Swap file

available
2

Set vointer to head of CPUQ

|~

SDP. 6A 1

Get next UST in CPUQ

[\S]
38/

Has

user been
3 eligible for CPU for
- more than AMTQ

ms.

ALLOCT
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Is this

a new subsystem

or is :t already

scheduled for a

force swap
2

Mark for force swap

Disk or

key I/0 in

progress
e

ALLOCI

SbpP7 )

Call S%WOUT to
swap user out

1

Increment count of force swaps
for system and this UST

!

Move UST from CPUQ to MEMQ

ALLOCI
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Size change
waiting
?

Clear special
memory action
flag

RETURN

yes 4,/’/’_Size decrease

™~ requested
?

Has it been
more than TAGMI
ms. since last
size increase

RETURN

Increment count of size increases
|

SPM.3

Is new

size requested
equal to current
size
?
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TRV

Is hole size
of last map entry
bi1g enough for
reduction

tias reqguest
been pending
more than TATMC
ms.

5

Has request
been pendinag
less than TATMD

ms.
2

Increment count of size re uctions
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SPM. 4

Update hole size of last entry to
accomplish either size change

23

=
26

24

TN
26
SPM. 4A

Clear size change request

|

Clear special memory action flag and
time of reduciion request refusal

SPM.4B ‘

Set time of last size change

RETURN

Has change
been refused
before

no

1

? €
Sco: time of
change refusal

|

st madta. o
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Is time
since first relusal
> TATMC ms.
2

Rl ikt Loay

1 i

Clear success flag

Y

3 Increment count of entries to MBA

!

Set pointer to head of memory map

(38
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Print error message

STGP

Is the

hole entry lLig no

enough for
current UST's
size
?

MBA.4

Increment number of times
a fit was found

[

this the yes

Y

Get next entry in
memory map

no

urgent user
rd

Take down core fence

|

yes

no

Wi1ll the
urgent user
sti1il fit in
the remaining
hole
?

yes
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7
2
ooF
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PO ¢
;s E
Pt Add new entry intdo memory map
: . Zero hole for entry from which
core was obtained and set
3 hole of new entry to remainina hole
L l
3 Set successful allocation flag
- !
g Call MMV to verify
3 memory map
L
H
H
Call MBAX to attemit
: Si1z€ 1nCreasc
3 ;
Pace 28

WW R N g, AN COPTE By o




B E AR R il o S e et TR I
v =TI ¥ i S T TR T

R e T T ]

Has user
waited more
than TAMAW
ms.

es
Y RETURN

Is current
request for size
increase > program
size
?

RETURN

Set new request of core size to
size of waiting program

Was the
k. change necessary
> TAMII

rd

Is current no

upper limit + TAIMII
< TAMMS _

es
Y RETURN

Use TAMMS as
new s»ize request

I
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Set pointer to head of memory map

no

MBD. 1A

Is this
the UST to

ves

be Deallocated
?

<

Get next entry in memory map

Last entry of

memory map
?

;

Remove entry from the map

'

Add the removed core and hole
size to the hole of the previous entry

Was
prograr > 2K
?

yes

¥

Set MAP flag

]
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Call MMV to verify
memory map

32 RETURN

Zero TOTCOR, total core size counter
3 Set pointer to head of memory rwap

j NEXT '1

Add its program and hole sizes
t.c TOTCOR

| 4

Get next entry in memory map

End of
memory map
2

no
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3

o

Take sample of core size from TOTCOR

Is TOTCOR
= current TSE

core size
2

no

'

Print errcr message

STOP

Count up and sample number of UST's
in MEMQ that are awaiting memory

!

Count up and sample number o€ UST's
in CPU, that arc eligible to use
the C?U

RETURN
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;owm

s

( Clear "in core" flag

'

heeplunaii Sl - St

- - “n = e tBearRam

Set "swapping cut® fla?_J

!

i

Increment count of system swaps

#

" 1s key
I/0 in

yes

proaress

1

N

no

Set "I/O roadblocked"”
flag

2all SWPLD to swap job out JJ

RETURN

SWIN

L

Set "swapping in" flag

!

Call SWPLD to swap job in

'

Increment number of users in core

2 =3 Fp o

y

C: ""—‘\
RETURN )
SE—
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SWPLD
-

)

Y
Increment covas of swaps
for this US?T

L e B S LA

">
A

o
y

v o

"

Call ATCHG to change
state to "swapping"

!

L— Increment nunber cf jobs swapping

out Is swa}\ in

in or out
: Y
Scﬁedule the Schedule the swap in
s:;g gﬁg Egggtify courtesy call and file
c

- it in the CCQ :
in the CCQ

PRI, <P R

A IOTPRIRS YT 14N SRV I T 3 B A 0,5 YOS

¥

g ¢

RETL RN

-

—
La

Add tne program size to
the t~tal :ore swapped

N

DL MLt O

akietud atcn o uk L o

)
N

—~
&
3
c 3
2
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DOGTIROREREIRaS AT e s - 5wk ofesgeset o

b
>,§ %
4 ¢
¥ : SSFINT

< é [-*Increment count of subsystem terminations i
3 .
: 5 }
£ -
3 g Decrement number of UST's in core
2 i
g Call ATCHG to change state to
3 & "out of core"
‘,: E -
= i,
: { Call MBD to deallocate memory
3 3
: { |
? 1
% f Hemove the UST from either the CPUQ or MEMQ
A 4
E
. L .
'; 3 Is key
3 : output in yes
b 3 ; \\progress yd ‘
7 ) \‘\/’/// Destroy the output
2 i no courtesy cail
'é ) Increment counts of
! swaps for system and
v e i H UsST
* L £
. B ‘
3 . Add K to total core
.., H swapped and add a
* 3 £ sample of swap
v B i duration to UST's
" . swan timer.
‘.;} ; ]
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ll Call SACT t» take accounting

pestrcy the UST

RETURN

* O s —,

BUFDMP

/’/;:/ft::\\\\\\ ne
an output
operation
?
no

Is the
-

UST in the
cPUQ?

Mcve the UST from the
CPUQ to the MEMQ

3

Set allocator and
MAP flags

'

Cal ATCHG to change [
state to "non useful
cece vestdency” l

ng '

Set "i/0 roadblockea" flag }

v

BUf . 3B

Call KIOSRT to begin
I/0 operation l

~

( RETURN ) Page 36
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KIOSRT
Is an
es
output already !
in progress l ]
2 H
Cancel the output ;
courtesy call ;
L, Set "data in cransmission" fla- _] /
Is no
operation ar ¢( 2
output 38 3
2 . E
KI0.2
Increment count or UST's outputs
response timer yes
<
current timer Y
Collect resnonse time
for subsystem
Set response timer 3
to the current time E
] ;
Add output duration sample time to 2
response timer g
= i
38 Page 37




T = hatal a2 70 e S el i

Schedule output courtesy call and file

it in thea CCQ

Increment count of UST's inputs

23
g -V
% 3
: Is response o 3
; . (=33 E
E £ timer < N Y E
2 current time ‘ 3
e £ ? 1
B ’/// Collect response, 3
e £ time for subsystem g
. no lr 3
B .
3 f Set response timer 3

1

to current time

patl-

y

Schedule input ccutesy call and file
it in the CCQ

RETURN

Bl g

et N S
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START !

Increment count of subsystem starts

'

Call CORSAMP to sample
memory values

- !

Create a new UST

B
b }
s

; Sample values for program size and
E ¢cpu time

Sample values for disk I1/0's, keyboard outputs
and inputs for this UST and calculate
their respective interarrival times

i

3 Set cpu timc antil arrival of first disk I/0,
key input and output operation

- '

Set "new UST" flag

1

5 Assign UST index number

!

Initislize response and state timers

T Yo 8 M 2 AL A AN S 2 et S Bt ?-’;

BOE dn

Ty

E Set Allocator and MAP flags
L
4 40
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-

"

WA N

File the UST in the MEMQ
Call ATCHG to se* initial state
to "awaiting memory"
RETURN
RETSSX
Find cpu time until first interruptiag event
Set time of dispatch to subsystenm I
J
Subtract cpu time gquantum found from
interarrival time of each event
Schedule the interrupting event after
the cpu quantum found. in the
case 0f an external interrupt adad
a uniformly distributed delay
RETURN
Page 40
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SACT

e

DR e

Assign each UST attribute counter to its
corresponding global sample variable

!

Calculate the response time per
keyboard operation

RETURN

ATCHG

U b

Add the time since the previous call to
ATCHG for this UST to the state
timer for the previous state

'

Set the new state index

'

Set the time of this last call to ATCHG

RETURN

iy
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24

5
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S e S A L i e o S bt U i o S i R T

,w
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B0

4%

EXENTR

L o N b vt o

Set the allocator flag

{

Move the UST to the end of
the CPUQ

Call EXEACT to take
accounting ;

2
=
3
k

]

!

feats | g g,

LR e A

bt

If the interrupt was due to an
I/0 interrupt, sample a new
interrupt arrival time

%
e
% .
e

EXEACT

ALLOCI

vt a T U DRARERBA N vt o2 S b B s

RSN

Increment ccunt of interrupts

'

AR P TSy i

Add cpu gquantum used by subsystem
to totals for UST and TSS

wWas MAP
last called
more than ASD31

ms. ago
?

Set MAP flag
no |

» ey

-
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v

E
i
Was LINSV '
: last called yes
: more than TLTLM ‘l
3 ms. ago
3 : ?
(Set LINSV flag
;: :‘: ]

: KONDRL

Set flag to indicate input cperation .

!

Call EXEACT to take accounting

!

Increment global count of inputs

'

Call BUFDMP

'

Reinitialize arrival time of next input

ALLOCI

e S PR S NN NPT, T8, R o1 8 8yl e 04 ) 00 W O Y AL e

&
i
|4
H
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Rk ety s M
SRR S

p2

KOTDRL

Set flag to indicate output operation

'

Call EXEACT to take accounting

1

Increment global count of outputs

!

: Call BUFDMP to move UST to MEM,.

5 *

Reinitialize arrival time of next output

Frr e ORI TR

ERNIPLNS £ b

e g

o oy g, e

’ ALLOCI

: DRLDIO

Set "disk I/0 in progress" flag

R

Call EXEACT to take accounting

'

Increment global and UST's counts of disk I/0O's

-

Reinitialize arrival time of next disk I/0
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Is DIOQ yes
empty I
?
3 Schedule the disk I/0 ;
5 no courtesy call anéd file ‘
3 it in the CCQ ;
1A File the UST last in the DIGQ :
E: ALLOCI

E DRIRET .

1 Call EXEACT to take accounting :
1 Dig

subsystem use no

VLT BT S S NS

; all its allocated
3 cpu time////////i ;|
i 2
3 , ) Print error message
3 ves %
§ 4] E
i >
f ' Call SSFINI to terminate subsystem .
i ALLOCI
3 Page 45
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£ KI0CC
k7
E
3 =
=
=
3+
b

T

L}

TS PR

t
Set LTIN to current time i

‘

Clear "date in transmission” flag

I S

¥

Set alloccator flag

T

Y

- "1/0
roadblock" no
flag set .~
2
: Clear "I/0 roadblocked" flag
: Program ves
! in core Ve
~. 2
ino
Y -

Set MAP flag

1

Call ATCHG to
change staze to
"awaitine¢ memory"

!

‘{”ﬂm.vu.‘ml' CEETRATI R ey

"

RAPLVRZ (3.

Move UST from MEMO
to top of CPUQ

Call ATCHG to change
state to "useful core
residency”

!

7

A O Ut

>y,
\J"'
\.

l}

et s,

W
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KIOCC.1

Remove this KIOCC from the CCQ
and destroy it

RETURN

Remove the first UST from the DIOQ

!
Clear "disk I/0 in progress" ilag

R

Set allocator flag

I

Move the UST to the top of the CPUQ

|
Remove this DIOCC from the CCO

yes DIOY no

empt
Schedule a courtesy

call for the first

UST in the DIOQ and

Destroy this DIOCC file it in the CCQ

RETURN RETURN
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W
1

1ALLCC '
Decrement number of jobs in core

¥

i Clear "swapping out" flag and
H set MAP flag

yes Data ir no

l ~\\\transmimsion

Increment count Was

i e
E cf key I/9 swaps program force ._Z_i
E- swapped *
! : :
: Call ATCHG to Call ATCHG Cail ATCHG
E change state to to change state to ihange
4 "out of core"” to "awaiting ftéb?&?o
3 ’ mesmory " Zwa;blnq
. - memu,'y
after force
swap"
E ALLCCA ‘
E Call MBD to deallocate core

8 ;

Decrement number of jobs swapping

{

"e | Kemove this 1ALLCC from the CCQ |

and destroy it ;

1 RETURN
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TN
2ALLCC

{—_ Set "in core" flag and clear
"swapping in" and "force swopped" flags

Set allocator flagAj

'

Miwe the UST from the MEMQ to ‘
the top of the CPUQ

B e O i TR O R R AT TR P B

PREST

Y
Call ATCHG to change state
i to "userul core residency®

Decrement number of jobs swapping

y

Remove this 2ALLCC from the CCQ
and des*troy it

RETURN
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H

H

H
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R T i St~ ST Rt e x e com iy . - ISV

LINSV

P & o et = i R i 5 4oos Tt

{ Clear line service flag and “no users" flag
L

L

[” Set time of last entry into LIINSV

Has it
been > TLNLM
ms. since last
time through
next part

Are bnth

CPUQ ard MEMQ
empty
rd

Set "no users" flag

109

i
}
l
‘i
!
!

2)-

Page £0

IRPTYS: Y |

+
P
)
2

T ELTRTINN

o o AR b B SO AN A0 I e e e




AP

aibi

§§
g
é-?
B
=3
§:‘;
F=4

A

N
Az

© e gen g SRR AR P S )

YRR T

AN AT TR LA

L

W
oh“

MSRK

Clear "no users" flag

MSRKS

Have TAMRI
ms. passed since
last time through
here

Calculate current percent core
utilization and average it with
the previous value

Find the largest program
size in the system

Are
there any
users

tlave TAMRI
ms. passed since
last time through
here
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Set last t.me through here

‘fas 1t been |
irge:.. user
det.:cted since the
las: time through 1

here
2

yes }

Ca
o e Ty ﬁ;ﬂ iz%«
o R AL Rl B s T I IN"NMMWW;"!‘){”'” Tty m!.*? Je i

3 no ;
; Has it been 3
L at least TATMD no 3
. since last size ]
3 chana~ E
3 ‘ ?
yes 3
% . :
3 |
SN Has anybody .
. been waiting fur core more yes ]
E than TASWT ms. siace last ;

vt

time through here 3
?

H

2 z ;
; { no E
E : 3
’ Is the average yes e

= percent core utilizaton E

E > TAPMR 4
- ? g
no

2 3 :
S 53 :
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A

f il

Is ~urrent

size minus TASRI

greater than minimum

TSS size
e ]

Set new request
at minimum TSS

Set new size
request to current

si : p
ze size minus TASRI

-

¥

Is size
es
change already Y

waiting
?

Is new
request le¢ss than
largest nrogram
found
?

ves

Set special memory action flag

Increment count of size reduction
requests

wi
.:;""
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LT 4

il

MSR300

Is arrival

time of next UST

already past
2

no

R TR INI A LRy CVASTIRT T AL PO T g &

Call START to
start it up

1

Sample new arrival time
. for next UST

Allocator
or MAP flag
set

| B
AP S G LR TSy RS YRS |

= Increment count of relinguishes

E & :

§ :
£ Has it B
4 been mcre ]
£ than ASD3I ms. yes
§ since last call Y g

- E P .

E & to MA: Set MAP flag i

E | ?

2 ] J
$

.

¢ £
£ Page 54
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Set delay until reentry to a..ocator
ALLOCI
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AeFuan i cvemmew o 0w as e cwm mae s s 8,

1 1 )
2 z SIVULATICKN 40CZL FOR 155 ALLOCATOR
33 .___IRslpasg B} SN
4 G
5. 5
€ 6 PREAMBLE
9 3 NOFY:LLY x0pr IS INTSGEE aANC DINENSION IS O
b 8§ DEFItE EVDZ G 10 e\ ¥ FCR £8=1 10 EVSWITCH
9 9 rEFINz Ks, T2 ¥p'N uvgTs
12 10 SEFIfy SKOW TO 4 _ab FRINT ¥ LIFE WiTH TIp,V
1M 11 nE®IVE kpiaf T2 -rF\ F23 RS=1 TO RSWITcH _PRINT 1 LrNgp THUS -
12 12 SEFIHE INI% AS A RrLpASABLg RCUTINE
13 13 *°
14 1w PYFINZITION Q¢ SY3TEY CUEULS AND RANDOY VARIABLES
15 45 P
TTT3€ 48 PERURNFNT ONFITIES - T )
27 1T ZTHE SYSTUK O¥NS_3 (PUC, 5 ME'Q. A CCO AKD A DIOQ }
1% 18 TE®R SY&T.X HRS A Lc*I.I IRUpUN LINEAF VAFIABLE
1€ 19 THr qu*-% HiS A GCKIN_3AM0ON_STEF _YARIASLE
27 20 THE sY¥§ K.S h NCKOJT FANDIN STz? VARIAgLE
L R2Y 21 TH: szfunauaswA,n\D'o Ra)30l SiCZP VARIAGLE
22 22 TED £¥0TgX N,5 , S'A»-v- RoN:O% LI¥:aR V,RINglE
.23 ___23__THx SY3TzX HiS A ¢ RERIERS ‘g0 LINpAR VAFIA L: e
2t :u THw srsvﬂ\ HAS A KIg~UT Eavpon L:rrAn VARIABLE
28 25 _fEw SYST.M KiS§ R S317IZnIiT RAVDIN_STzP VAFIAgLE
26 26 nppfIve USITAT F3 A R:AL, STACAY 4 VA'IAaIL
27 27 SERXIE VYOKIY RS AN ~‘*v“ R, STF:zal 4 VARIABLEp_ e
2° 28 DLFINZ N(coUI PS AY INTz3gRa STLEAE 3 VAFIABLE
27298 _ pRTTIF_MODTL_AS AN r‘;gg~a, €TF3Al o VRRIAST» ___
T 30T 20T LEFINL SSAPTUR RS A 2Lil. _STFEAL E VFRIABLE
3° 31 S¥FIrS cpUnit 25 A RUAL, 5TRLAV_ 5 _VARIABLE
32 A2 PFFINE ¥I0pUT A3 A a:\L. s.R A 7 VAFIABLE
23 33 _DEFIVE SIZEPIST AS AN INTEGER, STREAN 8 VARIApLE L o
3!1 ')u v’
035 35 ¢ DLEINITIQF Cp UST ERTITY .
BF 76 *
A7 17 TENFORARY rNTITIFS
El 38 ©SVLRY 1S- RAS A LTIk, B LSIZ2Y, A L3TIO, K LEPTS, K LTYWT, X LICW,
3% 39 A LT , A LT"4, A LT¥2, A LT®3, A LTV4, A LTn5, A LTHRS,
I Ty LTC24, k. L7TC22., A LTC3Y, A LTC32, A FL1S, x FL19, aX OUTCC, T T T
u1 41 » FL21, A FL?22, A FL23, » FL24, R FL34, & FK19.,
TTTTRITTE? T UXTDID. AT rXTXIV, A UXTAOUT, A KILL, A CHKCPRJ, - e
43 43 5 SOR¥Z. A _KIT3Te 3 ¥X0LaTs & DINIAT
TS L4 aFU FAY BELD:G TD ZHS CEBLQ. Tr' TREVQTANETTHETDYIOQ
w5 u: _DEFINE L7L%L, LSPTS, LT"AT, L7MC, LTN1, LTIN¥2, LTI¥3, LTHG,
T g6 T LY %, LTARS, NYTZIO. EXTHIY xeroUr. XILLe NATUST, NXTGE,~ " T U 7T T
u? u7 EXZ, CLKCPY, KIXIAT, KOTIAT. DIOIAT AS RIAL VARIABLES
T T8 pEFINE LSIZ4, L1724, t1czi. LTc22, LTc3Y, L7Tc32, FL18, FLYS, FL2Y,~ - —— 7 T
4c 49 122, FL23, FL2Y., FlL3ua, FE1S, OUTCCs JOENO, LSTIO AS VARIABLES
5% 50 ozrzss A2%0 AS A StT FANKLD BY LOWLSIZE
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§2 82 °*° DEFINITION OF EVENTS
* 53 53 *°
: 1] £4 EVENT “OTICES ] i
: _ 55 55 1INclUps ALLOcI. MAP, StP. SpP3, SpP4, SpPS, SpP6, SpP7, XONpRL,
1 56 56 KOTpRL. pRLpIO. DRLRET. LINSY, EXEVTA, RzTSSX, STERM, REINIT,
: 51 57 _A¥p PpIAS _
4 2 38 Sg EVERY XIocc HAS a FUST, RELONGS T0 THE CCQ,
2 53 59 HAS A 8.ppG I¥ “ORp 7, ANp FAS k P,ceQ IN WORp 8
6 60 pVgRY 1A1LCC HAh5 A sUST1, BgLOKGS TO TAp ¢CQ,
61__ 81 HRS A S,ceQ IN WORp 7, ANp HAS A P,cc? IN WORp 8
62 62 ¢VrRY 2ALLCC MAS A SUSTZ, EBgLONGS TO THp CCg,
__ 63 _ 63 _KAS_A S.cpQ Id_wORp 7. ANp rAS A P,cc? IN WORp 8
6u 64 [V=RY nY0CC /iAS A pU3T, 8pLONGS TO THE CCQ,
65 65 HAS A S.p¢0 IN WORn 7, ANp HAS A P,ccd IN WORp 8
gg gg Pgrrwg CCQ AS N SgT RANKpp DY LOW IyipeA WITHOUTTL,N ANp M ATTATBUTES
65 68 ' DEFINITION OF MEYORY PAP ARRAYS AFD DIAGNOSTIC SWITCHES
69 69 °*°
70" 70 DEFINE SJOR, SHOLE, SUC, PREL, IDPTR AS 1=DIMENSIOKAL
71 71 ARRAYS
T T2 CRYIFE HEpaPse TaXL, pVpXL. EVSWITCH, US*TITcH, NSWITcH, SCSWITCH,
73 13 RSYITCH, _£S, RS, TSTRT. TKILL, TLNMA, DEVS. pRSs pQS. piS,
72 74 p3cSe Ta Js USHITCH, KSWITcHs pUS, pDKS» 3SSWITcHs 5SS AS VARIAgLES = -
? 75
: 7676 °° DEFINITION OF 7LAGS, VARIABLES AXND COUNTERS
77 11 ‘¢
75 78 DETINE LSFLG, =PvF, ALCCI, TLFLG, APARPV, APAPZ, ALNAP,
. 79 79 MPACT, tAUFWT, 25UPWT, AUAPZ, ANN1e ANNZ2, ASDE, SFUSE,
F14 20 ST, TIUTRT TATHY, T1AMUG, TAHOL. TArOR, TSIRc, ASDPT, TSWPK;
£ 81 1ucoky; (LIcedr, wAlTcoR AS VARIABLES
€% 82 DEFLNE CLMELZSCOK. . AMHA, AXBAws AMER3, INCDRL, TAUSE, TENP,
33 é3 Ta24U, T:Ll¥S, TSIRC. IaASIOs KOSWAPs» TASTZ, PEIEYUSED AS VARIABLES
33 84 DEFINE ..hFr-s, BLUT., ASz3T. ALY, “TFRC, URGT, TALCI,
85 85 To SPNEE, SESPT, TLLST, TLCLr, TAS®ET, TASWT, piSPT, TAGPT,
€6 86 TAGTU, TLTLM, YXTINT, DICNEAYN, IVIVEAN, STOPTINE, NEXT,
21 87 _ WAXET, OUT¥EaN. DREGIN, DDUR, KNXCELpY, NXDELAY, INITIME pS RIpl VARIaplEs
€7 88 DEFINE AZ¥Ti, TASWT, TAsIp. AMTSs TAGMI, TATiac, TATND, ~~—~—~—— ——~— —rm—————
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90 90 DEFINE LLSF, L1FuilSe sALrfs ThMIY. TAVYS, TRSHSs TRPMT, TKSRIG -_—
91 91 1TALUT,I2 ITCORE 25 VARIABLES
92 92 ¢ -
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94 gu °° N
ot 95 DFFIKZ KRYCUT, KEYTY, DISKIO, TSWAP, SIZEINCR, SIZSRED,
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97 ¢7 DEFIVE VKRIIAT, VKOIAT, VUSTIAT. VDIOIAT, VSIZE, VCFUDUE AS REAL
987 08 TTVARIAgiRS T T T T o oTmmTm T ”
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fov T 1600 SSCFU S REAL VaARIABLES T T T T ot T -
101 "01 DEFINE SSKIN, SSKOUT, £5D10, SSYSWAF, SSSWAPOD AS VARIABLES
Y62 152 TALLY iP1OGSiZFr AS THE NrANW EKD SPROGSITL AT THE STp OF PRUGSIZE
103 103 TalLY MHOLSIZE S THZ MEAN AND SHOLSLZE as THE STD of HOlsIZE
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'vAJRG As THE XrAb AND STAUPG AS THE 3Tp OF TAURG .
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135 135 END
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36 Ty -
137 2 ROUTIKE TG INITIALIZE SIXULATION
3 L 2
139 4 PRCUTINE INIT -
140 5 SHOW THUS
_ BEGINNING OF STMULATION AT ##twte’ oty
142 § °° -
143 7 READ INPUT PASAMETERS. CONSTANTS AKD DISTRIZUTIONS
146 g :
___\S___ 9 FELAD STOPTI{E, LEVS, DRS, DGS, D45, DSCs, dus, DXS, BSS, DBEGIN, S
fu6 10 o Ung IRIT'[ ~
_‘___1q7 40._.1,1... LIbT SlCPTIhF) nr\'ﬁ, DRS. ﬁQ-’; n"s' QSCS' pU;. DKS. DSS‘ DBBGI‘ o ______'f
158 12 pilrs TXITINE -
1u€ 13 PRYNT ! y1yNp THUS
FAS b°h ¥UMgyR Sppnd R
___ Y51 14 _FOR o=1 TQ0_17 po R e . L :
152 7715 READ SELD.Y(3) PRINT 1 LxNy WITH Sgep V(3] THUS

o ”tft-fte-woff .
158 46 LoOGP - i
185 1y RE.D aVUFTN, INSE, T

ASKT, TpM1S, TpLPP, .;S“r. TaSIn, TLTLN, :

“15% 18 TZii1xs SANAS, R.IZC, Tashy, TATAT, YRI¥R,TTANA4, TTLNLN, ;

987 19 TAiSES. _TA“RIs T'P“E., TASRis TRScFe ASD3g, Tcp 1, o
1s¢ 2 TNXITCORL, INT'ig»N» MNDED AY‘ AXpLLAY, TIONERN, OLT“!EAN

_ 159 21 LIST ;.uFTs, LNSFE, 1&1::. TaMIS, THpL¥P, TxS¥F, TpSIs, TLTLH, _
165 22 TAUTE, YAMA5, AMTZ, TAGIe TATNcs TATNp. TANAX, TLNLY, .
1614 23 Tladd, TA"RI, TAPUR, TALGRI, TisCcEs 485231, "‘CD"I—. :
162 24 T IocoNe, I‘:?EKS. ALDE-RY, X “Xn LAY OTO4EA N, OUTHERN
163 25 READ UNTipT, NOKIN, 10KQUY, :HODL0, 5%pepla. CPUDUR, KIODUR. SIZ°DISI.

. TTTevTT 26 T T CeEcek oo o T - T T

165 27 IF CHECK X% 8999 PRIIT 1 LINZ THUS
WYL RFROR - INPUT FOKNMAT INCORRECT T
%67 223 stoOP

RI34 79 GELSE

_16¢ 30 °° e
170 37 °° RESERVE ARRAYS FOR MERORY NAP
171 32
T 17277733 RESERVE 5J0B, $80L%, SUT, PRED, IDPIK XS 50
173 T |,
™7 35 7 TUITIALIZE SENORY RAP
475 36 *°

176 737 LET HEAD=d LET TAIlxi -

177 38 LET SEOLC(1)=INITCORS LET 5J¢3(1)=30 LET TACOR=INITCORE
TTAMETT 39 LET pvAILRY LET SUCTIVYEC LET PRED{13=0

179 40 FGPR I=2 70 5 DO

T8l L1 1LeT Stc(I)=I+ 1
181 52 loop :
152 “Es“tzr'sﬁtTS>T= :
183 L4 LET TAFXU=3 . LET CORSIZE=INITCORE

T 46T RS Tt
185 46 - TAKE FIRST SAMPLE oOF UST ARRIVAL 2ND INTERRUPT

TR AT _
187 48  LET KXTUSTaUSTIAT
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36777 327 77 T T
36> 33 _SXIP 2 OUTANT LINES

TTT 363 T3 TPRINS § LINES ATTH HCEUC, SCPUT, TMMENGSTSMEXa, MDIOQ, SDIOY, T -

H 370 15 wS§FU3L, SSFUSE, “1NCOKEs SINCORE, JITAURG, STAURG, MWAIT, S¥AIT,

k 38 9ELIG, S:LIG TYUS

£ fUTUT LENGTHS ¥y STANDARD DEVIATION

E: '\OC 5597 §UEU‘: Weed 0w - shete we ——— —_—

E{:’ ':'L‘:Y OUBUE whar he t't't.ﬁ'

A 2ISK 1/¢ QUEUE TR, et Peive we —

* USTFS SwAPPYING vhed to 2XAL IR L

g‘g’ TTTgNRE IN CORE AXAIRL LR R A

51 IIFP:’:",; vy-BQs .‘...'. .'.Q.'aa

& Tuystea Y,ITING FOR COBE LTI 2 Tadddal ke T TTTTTTTT T

3 YSTF5 TLIGIBLE FOR Ceu veed ee peate,ee

‘ T T3gt 7 37 sToP EWD T :
3

B BRSO TR ST ¢
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79507 01 08~28-75 17,500 CACI SIMSCRIPT II,5 FOR HIS 600/6000

“TUSAF RELEZASE 9,

332 1 e
383 2 THIS KOUTINE IS CALLED IF THE SIMULATION IS TERMINATED
k1 3 ASNORMALLY FOR pNY REASON, IT FRINYS CERT)IN VaLUxBlE

385 ___4__°° _ ©5ATA YOR psBUYGGING_ ANp LOCATING A POSSIBLE ERROR,
3¢ § ¢
387 6  ROUTINE SNAP.R
3gs 7 *°
388 8 PRIN™ PVFNT TIMEXS POR EVERY EVENT
3% 3 FOR 1=1 TO pYENT5,V po

.39 10 2RINT 1 1LINp WITH T, TTNEJA(F.EV,.S(I)) THUS
LE 2 X LAAALA LAY IS AL F] 2] ]

393 11 LOJP . e
394 12 LIST TIde.Y, NXTUST, NXIDIO, NXTKIN, NXTXKOUT, XILL, WXTINT
395 13
3g¢ 15 PKINT SLL WAITING COURTESY CALL TINES
397 15 _FOR mAcH I OF ¢c? PRINT 1 LIME WITH TIME,A(X) THUS

t*tﬁttﬁt.ttto.tﬁ
399 16 *°
4co 17 PRPINT SIYULATION OUTPUT UPTO THIS POINT,
4n1 18 cALL ouT2uf
up2 19 sTop EVD

;
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| 79507 091 08=28=75  1Y.504  CACI SINSCRIPT II,5 PoR HIS 60076000 ~ ~ USAF RELEASE 9, :
@Z- T 4o3 T -
F toh 2 *° ENTRY TC ALLOCATOR

; uos 3 [ 2K 4

- 406 4 EVENT ALLOGI

B T W07 TS T pVRIAG HORTTHUS T

ALLOCT AT wewetene 3
5

T log 1F LSFIG %0 1 SCHERULE » LINSY XN 006 MS, RETURN —
41¢ 7 =LSE IF iiPWP €3 1 ScHppULgp A MAP IN ,01 MS, RETURN
LR} g
4492 9 __SCHYDULT MEXT SUBSYSTEM IN CPUQ
43437710 £LSE ‘PAe’ App 1 1O ALOcT e
Ly 11 LgT TLPLGal LgT xXTx=,08

442 127 *PpP.1’ FOR rjcH UST OF ¢plUQ pO

445 13 ADD 32 1O EXT
L AT IF FL1A+TL1g+FL21+F123 20 O
_ _41g 15 ADD 1 TO pPpP2 L
G1, 16 TF FL3W §Q 1 ScHEpULEe AN SpP7 iN gXT+,02274S, RETURN
426 1 215z ScHapYre a Rp7TSSX_IN_gxI+0,1 Hs,
k21 18 12T FL2Ux0
422 1q R=TURN
423 20 ZLSg LOOP
____uau 21 L e
428 22 ALLOCATOR 1S IDLE., CALL LINE SERVICE
426 23 1LET TLFLG=Q .

U427 24 ADS 1 TG pPpAPA ,
428 25 SCHEDULY , LINSV IV EXT MS.
2% 26 RETGRN BXp

. 8 WEIn N e o
Aen R ARSIV ST SN e S M PRSPPI RN TR RV RS ﬂ?ﬂr‘?*;%Hmw%’ﬂbwwfﬁﬁmwém%ﬁ%w SR

131




2 - Pl £ e L EA AR A T AR S S e 5 e oAl A e * - ~
ERaRdE Rl St AL . . . - s S
. B
3 g 7950T 01 08-28-75 17.504  CACI SINSCHRIPT II,5 Fok HIS 600/6000 USAF RELEASE 9, -
2. 431 2 MEAQRY *LLOCATOR PROCESS
F‘ E_ u32 3 Fx "
A 433 4 EvENT MAP . e
: ¥ 434 S £VpIAG sHOW THUS
- 5 “ AP A A'r__tttnn.t.a _ I o
2 43¢ 6 DD 1 TO AHAP LET EXT=0
2R 437 7 LET MPIF=?
R 43y g8 *°
E v 439 9 SCE_IF SPICIAL Mg ACTION WAITING e
. 8407 90 T3¢ NPAST £) 1 CALL SPNACT Tttt
e - Lgr 11 rst LET GpAPTM=TIME,V
: 7 82 42 ~d4xex UP ON UFGENT USZR IF ANY
.« 543 43 17 dabnls vu_o Aon 725 _To EXT GO TO MAp,3
E 830 T LSz If 2AUR-T L. SHOLE(3ALL) ADD ,039 TO £XT GO TO MAP.2A
£ 448 45 TLSE Anp .uu< T3 gXT IF TIME,V-ALUTS LE AXFTX GO To MAR,D _
& Byk 16 ='SE A)dp 1 TO A¥AP2
: kw7 17 LET 177JRWTa" LET 2AURKT=G
3 L‘Ua 15 P
o W9 19 - FI¥) %SZR3 T SWAP OUT
e - C5C 20 °NAP.3° LET 620
: S - R L _495_,A,H_Uq* OF “EYQ_ LO __ _
852 22 IF FL19+7L24~FPL224FL23 EQ O
. 483 23 __ab2 ,03 TO EXT ____. ) e -
* gy 24 IF FL34 £2 ¢ GO TO MAP,.k
435 25 LLs: IF 76 g2 O LET RE=UST
- . L6 26 sL3% Tl3% LOOP
- AL R A e —
use 28 ¢° JTv WE DETICT A FORLT SWAPR? .
L35 2§ *MAP, 3% Tr F6 g2 O TE_MEACT gl O SCHEDULE AN ALLOCT 1IN pXT+¢3,01 NS, o B
el 39 hE™yaM
2 . Lg1 3 2135 S~4TIDULEL ax S™P IM IXT IS,
E Bee 32 LET aANN2=1
: g3 33 RETUSPN B L
2 464 34 tTL3E LIT UsT=R6
_465 __ 35 o e
3 36 fF7 ™0 SET CIORE FOR JOB
g7 37 *AAp.uw’ CaALL NBA
E 1465 36 v’
. _._462__ 39 c*  I¥Y YwSUCCESSFTYL, CALL SWAP DECISICK PROCESSOR
475 W9 IF MTualocoX £ o scrEsulz as spP Iy EXT+0,016 MS, ctctr,crTr—— o o T
871 w1 aD) 1 T0 ASDP N
: 672 a2 LAY Aft2=lSIZE T
3 473 43 RETURYN
474 4 7
475 45 ¢ $UCCTHSSFUL, SWAP JOB 1M
75 w6 ETLSE CALL SWIN - A o
K 877 47 REScHEQULE A MAP IN ©TXT40,03 S,
uE * T U720 w8 /uTURN - e
k 479 49 v

3 : I Y URGEN. USER GCT CORE, sAKZ DOAY CORE FENCE
9 oG8 51 _MAP,2A" LRI USTs1AUANT
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79507 01 08-28-78

(oo g anaat Mt R L —_— = Sl s s s ey ol

Qi By SR non s e e S - ST

e - v
o 5‘.3’3@‘2&%"%@;#., -

19,500 CACI SIKSCRIPT II,5 TOR HIS 600/6000

- P T R R 7

USAF RELEASEZ §,

Hg2 = 827 apD L0413 710 EXT T
Lg3 53 LEZT 1AURNTsO
URT 54 LgT 2AUFaT=" -
485 S5 TIF FL19+FL21+PL22+FL23 NE 0 GO TO MAP,3
T T UHRETTTEE T RLSE IF UST IS NOT IN MgMo GO TO MaP,3 - e
487 57 <©lL3E GO TO MAP.U
Thgs T T5g  END
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§ 79501 01 03-28-75  17.504  CACI SINSCRIPT 11,5 POR WIS 500/6000 ~ USAF RELEASE 9,

g 4ge 1 ¢

g 490 2 SyAP DECISION PROCESS?AR

& 491 3 K

§ 482 _ _4__*' ~ SWaR _ALL JOBS > OR = SIZE REQUIRED - ———

4 493 "5 2VENT Sp?

% 9y 6 FEVDIAG_SHOE THUS e
. 2 SDP AT t.'t".ﬁ:t )
A é 4gé 7 IF SFUSF G¥ 2%LNSF 3T M7,cT 22 0 ScHEDYLE AN pLlOcr IN 0,04 NS,
: : 497 8 RETURK
b g 498 @ g15% pLSe LET AN1=0 e .
. g 435 10
3 4 S¢2 1% ‘* ___ $SEARZI MESMORY QUEVUE PO KEY I/0 ROADBLOCXED JOBS _ . _ .
5 E 504 12 LET EXT=9,'5 PR EVERY YST OF “giiQ po
s § 392 13 {F F_19+r122 0 2 ANp FL21+FL23 £Q O
3 g £23 14 ADD  4u2% TO LXT
5 £ _5¢4_ 45 ____LF_LSY2Z_GE A¥N2 GO TO SDP,2F .
: s 505 16 cLSE LET aA%N1sUST
E 0k 17 ELSE Loo?P -
i 527 18
- ¢ %32 19 ¢ NIy 4% FIND ANY JOR TO SHAP OUT?
3 £ %39 20 1IF A4K1 gQ  SCHzpULz AN SpP3 IN EXT HS,
3 __.5%7___21 RETURY _—
- ] St 22 ,

512 _ 23 *r ____5XAP_0'"T_ JOB_pFOUND, —_ SR
24 £lSg Ll:zT UST=AMNI

s A 513
1 8494 25 ‘S27 .27 call SWoUT
5158 26 LET ANNiI=)
3 D L Y A —
E ? 517 28 RZPEAT FOR MORZ JO3IS.

£ __51_ 2o FEScuFIULE A¥ Spp IN EXT kS, .
2 H 51¢ 30 RETURN EuD

£

:
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79507 01 08~28-75 17,504  ZaCI sImSCRIBT II,5 FOR HIs €0(/6000 USAF RELEASE 9,
520 1T 7 ) T
521 2 SCAX MEMORY QUEUE POR URGENT USERS
577 A
523 4 EVEXNT SCP3
528 77 8 zZVpIAG 3:H0W THYUS T - oo T
SDPB AT tdebeser v
T 5267 ETTIFTTINE VeprSEITLE 55031 - i T
527 7 ALD 1 TO ASp3c
528 ] IF ASD5C LT 5 SrHEDJUE aN ALLOCT I¥ ,UVT KS,
529 ¢  RETURN _ L o .
530 10 tLSE LET 2ASp3c=0
531 11 ELSE o _ . e
532 12 LET pSp2TATIYELY
533 13 LpT 1=9
536 16 LET TpI4N=0
L3350 15 1p? TaLUTEd - ..
536 16 **
337 __ 47 ' __ TCAN E¥TIRZ MENORY QUEUE e e e e
53¢ 187 LET £XT=0,u¥
53¢ 1g  FOR sVr*Y UST OF Mc¥) po
24¢C 20 tF rFL19+7L21+FL224F123 Ng 0 GO TO SpP,J3x
Ssy 2 __ELST ;o5p 0,957 10 8XT — o
5427 722 TTIF TIsp.VeLTURT LE L)SWT GO TO SpP3X
563 23 £1S¢ B e
BT R F e o
548 25 ¢ CALCYLATE JO3 ¥AIT FACTOR DEZPEZNDING
SeF 26 ¥ STir PNy -17f ALRZADY WAITED
5¢7 27 ‘s:P.aa' LET WTFAC=LSIZE
TTUELETToE TP samvvzTATMYLLSTIE ST T T
Se3 20 TP LCTZT 5% TAMIS LIT WITACSNTRCeT)LleP
TTesyT IR TL37 L1 WIFA ’=‘T} C7TIASWE T T
£g1 31 IF WrFAL L2 TASST 1,7 WTFal=sTASVT
BEL 32 £L3T 1F TIV:.V-LTn¥T LT *wTFAC GO TI0 Sp°?,3X
553 33 ‘° e e
TTsseTT 3 ¢ SEE IF HE #AS 5CYZDULES TO BE FORCE SWAPPED, -
8335 35 gl3z IF FL34 0 1
T 586736 IET FL3I¢E0 T Tt T
557 37 TALL ATCHG(U)
25% as AD5 .,22 TJ EXT
..559 3% 60 _To sope,3x . e e ; I
S¢C- 40 EL5E
Sgt 41
-V B S¥GISTEF AIN AS AN UAGENT USER, T
S€3 &3 A22 110 1
LY 3] 44 ALY 71 TO TAAUG .
5¢5 45 LET UK3GT=TINF,VALTViT«7TFAC
BTG TTIY USwirsy N STFRINT 3 LINEWITHTJOENT, URGY,TTIN:,VY TRUS T -

***+ POUND LRGEINT 7O°

* ]
00&01.010.' ¥S. AT L XX X &7 00. *

T 868 T TRT T sLsE IFTRITOGE TATLYT - R
569 48 LET Talte=URgT LET 17ALUT=UST
TIT -] tLSE 200 J.J2 10 IXT -
571 50 *502,3x° log?
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[Y
77 5727 7S1 LET TAURGaY | .
573 52 SCHEDULE M SDPU IN zXT s, RETURX
575 53 END .
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79507 01 08-28-75 17,504  CACI SIMSCRIPT IT,5 POR Hys 600/6000 " USAF RpLzASE 9,
" 575 ‘T" T e - TTTT Tt T == -t
576 2 ' PECIDE 4KETHER TC GROy TSS SIZE
597 3 7
§78 4 EVENT SDP__ L
579 5 ©EVpIAG Su03 THUS T T
SDF4 AT téttoad’y
: TT5e1 6 IP TALUT &6 . SCHEDULE A% SGP6 IN 0,005 HS, - T e
) 52 7 __RSTURN
; 583 8 TLSE IF T)LUT LT T)SIp ScHEDULE ¥ SpPY IN 0.009 W5,
: 3 584 9 RETURY _ ) ] o
£ €85 107 ELSE IF TIME,V-T,LcT 1T T,5¢F ScHEPULE ,¥ SpPS IN 0,017 nS, o
- & 586 941 &gTUR 7 ] i L A B i
= $37 12 tlSE IF T,40L G2 T)cOR ScHIp"l: N SpP5 IN 0,028 ¥s,
: i 58% 43 PETUR®
L 589 1t glSg
£ 1 - N . — e e e
= 561 36 °° TTin NId SIZE R:QUEST
E £ 592 117 LeT TAHO «TA-OR4TAMyy R . . . _
L4 593 7 18 rF T,EOL 6T I,“MS LpT 1,A0L=T,cOR
£ 8% 4, 4F T,491 Gr Ty“n3 ScdgpULe ,¥ SpP5 Ik ,048 WS,
e 5 ses 20 Lgl 1pKCL=S REIURK
e f ___Ser 21 £lST e L o .
S 3 5¢7 22 LET TAHOLST)4MS
- ¥ __Ses 23 _=slsg _ R o .
3 TS33 20 ADD 1 TO TSIRC )
;% 50 28 LET 4paCT=
g ¢ 26 s5CHE:dULL )N sSDPS IY 057 rs,
£ 662 27 _RETYRN_END . o ; L o
EY [
H
g
3 3
3 . - e
> E
e - e 3
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79507 01 08-28-75 17,504 CACI SIXSCRIPT II,5 FOR HIS 603/6000 USAT RELEZASE 9,
603V 1"“;' T TrorTr T T s s T ’
60U 2’ SE% UP CORZ FENCE FOR URGENT USER _
605 3 ? ¢

3 5GF ¢ TEVEXT SDMS_ I, _ . _
3 507 5 ©LVYpIhG SHOW THUS
: 53?5 AT Q'Ot'ﬁ.at._o L o . o
2 €05 6 15T gXT=),0°5 ] )
L. £12 7 17 2,U3Y7 €T 9 GO 10 SpP.Sa
4 €11 8 =©LSK LI7 U3T=1IALUZ ,
3 £42 9 IF LSIZF GT Ip207 ¢all %333 zpp 0,027 TO EXT 69 10 SpP.Sp |
3 £43 1¢ rlSy
: San 11 LET 1AUPIcUST, o _
3 £15 12 LgT 2A"RuT=LSIZp
3 £16 13 1s7T ALYTH=TTIVe,V
€17 1 2pD €95 TO X7
€18 15_ *39F .53 ScHSDULE_AX 506 IN_EXT 4S, e
€12 16 RZTURN zNp
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779507 01 T 08-28-75 17,508  CACI SIMSCRIPT XI,5 POR HIS 60076000

" €20 1
621 r CHECK JIBS TO TORCE 3WAP
527 k L
623 4 EVENT SDP6_ _ o
TTUTe2L TTTS TgvpIAG SOV TRUS
SDPG AT t'ttt"".t i N _
T7 6267 "6 TLET EXT=0,013 ]
627 7 I? MPanT GT . 50 TO SpP.L6y X
£33  ELSE IT TpLUTI NE O
€29 9 TT STYSE LT 2¥LNSF GO 7O SDP,6A o
B TR TTRLsy T T T
63+ 11 ELSEFSc.‘ZEuU_L_Q_Lx{._AgI:O_c_I_IN 0,015 uS, ~ B )
TTT832 127 RETURY
§31 13 °*SpP,6.° FOR EVE2Y UST OF cPUQ po
3L T4 App 2.973 TO gxT
€35 15 IF TINT,V=LTYNT 57 ‘”9“‘"“3’&‘1 _ _ i
76367 T8 3F Fr2aL+713G g3 3 Lyt Fril=
537 17 § }?_?_gxfe‘t‘xz.19_.6150__5_;)5};3!1‘1.; AY_ ALLOCT I¥ EXT+0,015 MSs, . o
638 1R RETYRY
539 19 ¢LSE ScHEpYLZ aN SoP7 IN EXT+0,015 s,
587 20 REZ VRN
6ut 2% ELSE — e
8427 22 TELSE Lcob )
643 23 SCHMERULE pN pLLOCI I¥ TXT MS. o e o o i
T TTEé4u T 24 PETURY END

S Ak waonans D il it
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73507 01 O0F-28-75 17,504  CACI SINSCRIPT 1I,5 FOF HIs 600/6000 USAF RELEASE 9,

645 KR T T o ST T o T
L6 2 DUMP OUT FORCP? SWAP JOBS
T EYT 3 .
£48 & FEYENT SDPT e L )
€4¢ S =©VYplAG SHO. ,20aNO THYS

k] AT Corveenr v PO teee
ba - b oo

PR TIFTINS LY. [ YN umﬁuhfwi;wm‘“’h?ﬂ

A5t 6 1T zXTE), 11 B -/ T/ o e o )
o 587 7 call 3+0UT ;
£33 8 L3y 1 70 LT3 ]
¥ £33 9 A0S 1 In 28027 o e _
3 £3 19 2¢MOvy IS UST FRON cPUQ
285 91 T TLSL3=t vz? “PUr=1 rFrpe THYS UST ¥ ¥gMQ. 3
i €37 12 IF (8% :T.E Mr . ~ALt %Ci2yMT gALL ¢{FRINI ELSE
¥ 5% 93 ¥ USNIT/A Se 0 rP;VI_1 pytp WITH JQLNI, TINp.V THUS .
-y “o%e FOLsT SANTPLD AT TECECeer e :
i 862 44 rLS; SpHephir AW ALLCCI IK EXT XS, . .
%’ €61 15 EETVE) EdD
§ - ]
5
13 4
g [, e e — e o . . oo EY
b
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79507 01 08-28-75 17,504  ZACI $IMSCRIPT II,5 YOR HIS 600/6000 USAF RELEASZ 9,

662 1

663 2

56T 3

665 Y

E6€ S ROUTINE SPEACT T T T ° T Tt T T
6
A
7

Ky e i A}
o *Wﬁ%?'wﬁ i3

PERFORY SPRCIAL MEYORY ACTION
{TSs YeHORY INCREASE UR DECREASEY

A

N

e
7

Fg # gy
™ P4

i
L]

567 6 BRDIAG
SBUACT CALLES  ~TTTTTTTC T ottt mom—oeoem oo e e

i

5

AR

&

569 ADD 3,911 t0 EXT

Z :7: 8 17 TAKOL £0 v —
i 71 LET XPpCT=O
:g‘g - “18 ‘*""'ETL‘R.\', T T oo T T
- 6§73 11 ELSY IF THHOL LE Tp¢08% 60 TO SPN,3
= £75 12 - - oo CooTTt ot
E = €78 13 TUCREASE TSS C2RE SIZE
£ 576714 EL3E xo5 <, 37 =7 xT IF TINE,VTALcr FT Th6HY REIURY
= 677 15 £1S¢ A+p 1 T2 £x2ZrIxch Aop C.8 70 EXT
¥ £72 16 IF ScSWITZH ME 9 DF3NT 1 LINE WITH TaHCL, TIMg,Y TuUs -7
3 SrZp 1YCRpASgp 0 Srevex AT eeewret,e
g S 17 :lSEr GO TO 574.4 Tt mTTTTT T T -
% 581 18 )
A T Egr 19 JZTREASE 138 CORZ SICE -
i _ %63 20 "SEN,3* IF THMOL EJ 5pcS? g40n 0,017 TO EXT GO TC SpN.U,
2 £84  2177z1SE IT I,udY Lr 3 §3 TS sPu.4) -
E & _ %8S 22 _ziSE Y7 SEOL-{IAIl) LT I;cOR-TREOL 6C To SPK,S
c £es €3 ELSE 13T TxTIM:,V=SpVFR
-] 587 4 IF T @GP TATMC 30 T3 SPNLS
£ et 25 =SLSE IF T LT TaI7D 32 TO s?8.5 - -
£ Sg¢ 26 ILS¥ A»Y 1 T2 3IIE+22 8Zd 0,22 79 EXT
5 ¢ £8T 27 IF SCSWITEM NE OO POINT ¢ LIND WITH TaHllL, TIME.V IHUS
g $I7% DUCFEASTD 10 TTUTSA AL cecwectlsy 1
z £20 48 TLsE
7 ‘el 29 *°
t 25. 30 °° TEOATE CAR: SIIE AvD 4TNORY ¥AT —
h £6% 31 °SPY.¢’ LET SHILT(TAIL)=SHOLI(TAIL)=(TACCR=TAKCL) LET TACCR=TAHCL
: €3£ 32 °S®.,4%° LET TAHCOL2Q
& €37 33 LET “P:Cizy
H T8 34 LET 3ZPiFr=S -0 T T T
i £5¢ 35 °SFV 5" LLT TALST=TINELY
: L TET 36 FETLTS -
=k Ter 37 e :
2 7627 38 ‘7 7T S¥Z I RTIUEST 2as wAITES TOC LO¥G wWITHOUT AzTIoN g
o 783 39 *S§PY,8* [F STYFA E) L 1T SFUFE=IINZLY .
TTTTon T 4@ TLSE LTT TeTINTLYSSEYFRR Aps N.317 10 £XT Tt v
;- 705 41 IF T GD TATMZ 33 IS 5PN, A 3
¢ a7 2 <CLSE G0 310 508,43 - - 3
3 707 _ 43 EXD L o 3
F & - S e e ]
v » o
£ E
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E ;9507 0s  0g-28-75 17,504  CactI SIBSCFIPT II,5 Fo® HIS 600/6000  ~  USAF RELEASE 9,
* ’708 "“'i T e s v T T
709 2 SEMOPY BUFTER ALLOCATOK
S £ 10 3 -
! 741 & ROUTISE MBi
% 71‘ 5 YDIAU T T
i MBA CALLED_
T4 6 LET SEXALOCOK=0 T
i 748 7 _ALD 1 TO aAMRp
' T1€ g -’ —_—-
A 9 ** __TRY FI'DING HCLE BIG ZNOUGH IN MEMORY MAP
i 743 10 LET TI=HEAD ) - - T T
} T4e 11 ¥3a.1 IF USTEISPTRIIY
i 720 12 PRINT 4 LIum A€ FOLLOWS T T )
,__#Z& pREOR_= 4BA ~allpn FOR UST _ALRpApY TN MEMORY
{ 722 13 S510°%
: 727 44 Z1SE 1Y _SHOLL(Y) GE£ LSIzE GO TO Mpp,b
’ e 15 FLSE s T o orm e
H 722 16 ‘Yta 2% 1lET_TI=5U c(x) —— e
725 17 IT T XT o 60 T2 Agp.1 T
727 13 *°
T23 19 UN3HCCRSSeUL, SEE IF NINORY cAN BE GRQUN
727 .20 z1Sz_xf 1Srlg Lz TACOR_App 0,057 TO pXT SgTURN o .
: 737 2% FLSE ¢iLL upa3
: 731 22 PETURN ___ _._ - o e _ -
: 732 3 ¢
¢ O3E 24 SEZ_IP _HF VAS THE URGENT USER
5 A TR *¥BAL LY Apn 1 TO AMBAU
) T37 .76 IF U3T ¥J AURST e e L
ks 2 L¥T 1LUReT20
7302 ouET_ 2aravTzy
73% 29 LSy IT I ¢ TAIL T
3¢ 36 1Y S4uLT{IY-15T2C LT 2AURWT GO TC MBA.Z
T4 31 sLSE
o Twt 32 ELSE ALD 1 TO_ A4S
0T 33 0 T T
TLd 34t LUILD MEW INTRY IX MESMORY MAP
T 35 It AVAIL Lo PRINT 1 LINE AS FoLLoOVS e
#32 ERROR « NO #0e¥ AVAZILAGBLE 8LOCXS FOn NEMORY NA2 ARRAY
v 36 S53IOF
767 37 ELSE LIT PRAD(AVAILI=I
740 38 IF L ¢ oTard T T T T TTrT T
_ . Tes 39 LET pRaiLisuC{IV)=pv,Il
75C7 W0 TLL3E Liy TrMp=AVAIL e e e
7514 41 LET Av'Ti=sUc(AYAIL)
T ? 42 LET SUC(TE¥PI=SUC(I)
7R3 43 LET gUr(I)=TFMD
75. 7 78L LET I22TRITEVPYIUST e
it _ 755 45 LET 3355 (»L..r): 312¢g
756777 He LT SROLn{TRIP)=SHILT(IV~LSIZE it
737 47 LET S‘UL"(‘) 0
788 48 IF I E. TAIL
_ 789 __89_ ___LET TAILaTENE e
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77607 587 BLSE LET MEMALOCOKaY
' 761 51 CALL MMV
162 52 ApD 0,13 TO gXT
763 53 RETURN END R
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we TR

_‘—,6u ) T T oo T - T
765 i SEE IF WE CAX INCKEASE TSS CORE SI2E

TéE
767

] ROUTINE MBA3
765

—R'DIAGW o T
_CALLED - S
IF TI4E.V=LT 4T GE TAMAW

RSk
LRIV AT

~
ESTEN S |
B - O
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L
o
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F Apn 9,925 10 EX?

i RETURN

£ 113 _ TLSE IF TpHOL Gg LSI12% e _

3 774 10 AR 0,037 TO EXT

g _ 118 11 RETURN i e o

: 774 12 FLSY LIT TpHOL=LSIZE

i 77 13 LET WpATT=1

4 7R 14 IF TLHEOL-TRCOR 5% Th4II

;... 17¢  15__ _ _pb> 0,057 _TO_EXT e . }
] 75¢ 16 RETURN

U TRV 17 SUSE_IT _TReOR#TR“II GT TaMNS_LET TpHOL=TpMMS e
v 782 18 TLSE pu0 v, B TO EXT

: 782 19 _RETUPN Ep
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7950T 9 08-28-75  17.504 CACI SIKSCRIPYT IT,5 Tok HIs 600/6000 ~ USAF RELEASE 9, —
7887 T Ty — - T,
785 2 MEMORY BUFFER DEALLOCATOR .
186 3 L
787 & ROUTINE HBB
788 5 RDIAG
——_. . “BL_CALLED
796 T ve _ -
791 7 SEARCH MEMORY ¥AP FOR UST TO BE DEALLOCATED
/3 792 8 ApD 0,93 TO EXT
£ . J93 9 LET y=HExn_ -
; % ToUTTTH0 T wpp, 43¢ I¥ IpfTATIV WE UST LET I=sYC(I) - - e - -
| 795 A1___ IF I PO - _ - — R
, é 796 12 AETUSN
4 797 13 ELSF GO 10 Man'ia
- B Tob
1 5 _. 199 a5 _'°  3EMOVE UST ANp UPDATE HENORY NAP _ -
£ 80C ~7 16 “HISz L SUGTEPspT))=SUclt — )
3 - B0l _ 17 F r Ne Tpil. S
,}; 802 18 LET PRpp(SUc(I)}I=PRED(T)
- b 803 19 fpLSF IT 1 FU TAIL
- & Folim 20 LET T31L=Prep(l)
g _ 8¢5 _21_ ELSE_prh SHOLE(I)+530gp(I) TO SHOLE(FRED(I)) L
: % N 22 LET sUcti)=v,1L
g _ %07 23 LyT _AVAILag . e e
¥ 82 24 IF 5J05(I) Gz 2 LET 4PWF=1 ELSE
3 & 809 25 cALl Fwy
£ E{% 46 LDD 0.355 TO EXT
4 Z __.8%11 27 EETURN EuD _
3 & ' S T
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7950T 01 08=28-75  17.504  CACI SINSCKIPT 11,5 FOR HIS 60076000 USAF RELEASE 9,
- T b2 1
- 813 2 VERIFY MEMORY MAF AND CALCULATE COPE STATISTICS
g wak 3 K
2 818 4 ROUTINE MMV _ o
3 816 5 RDIAG
3 _ MMV CALLED o L
3 1€ 6 App 0,279 TO EXT
3 519 7 IF MSWITeE Fu ¢ PRINT 2 LINES THUS
MENMORY MAP
- usT PRGGRAY ___ hOLE e - e e e
22 8 rlSr LiT TOTcOR=D
823 9 _LET y=tipsp '' STLRT_ScaAN_CF “EMORY MpP e e
3 ; €24 10 NEYT’ zuDp ..%513 TC FXT
3 3 fo8 11 IF ¥S¥IJehH Nv o PRINT 1 LINE WITH JOGNO(ZIDPTR(I)),
3 A B2€ 92 sjcB(zy, SFOLER(L) THUS
ety 23] ey
p ;T RorTTT 937 FLSE
3 ; __ .72 _ 14 _LET TOTCOR=TOICOR+SJON{X)$SHOLE(I) o
3 : 2310 15 IF I NE TpIL
p: %31 16 LET 1=8Uc{T)
3 : 832 17 GO 7o REXT
¢ .. 833___ 18 __ILSE_l:T CORSIZE=TOTCOR
- t:3c 1 )
A o Ess__“zgv_;;__" COLEAFS SUr GF MEZORY MAP PROGRAM AND_ e
3 23¢ 2y vCLE STZFs WITH TSS cORE SIZE,
£37 22 IF ToLicAb ve TicO0FR FR2IVT 1 LINE AS FCLLOWS
3 #% pRRCR = MeNORY AP 19;pS %OT VERTFY
....83%_ _ 23.__8T0P - — - - - .
i €47 24 ¢
; LY 25 ' SCAr QUTUESS FTok Jcas (1) YAITING FCR CORE, o _ )
1 i iz 26 v asp 12) FLTGIELE FOR TEE CPU,
3 i .3 22
2 t L4 28 FL3Y LIT g0 1ET TUST=UST
3 1245 29 FCR EVLFY UST _OF MEeD O _ L L o
: ! 8.6 3¢ I} TLY19+TLITAFL2I+FL23%FL24 EQ O ADD 1 To J
> .o %47__ 31 _ ®lss Leo¥_ e
R : 9507 732 LET wAYTCOR=) LTT Js0
, p 94¢ 33 FQR EVITY ST OF Crnt DD
c i 550 £ ¥ PL1B9FL 1947 21+FL23+FL30 EG § AFD FL22 EQ 1
b 8s1_ 35 ___ . . abp_1 7103 e o
. 852 36 EL3: Lleor
3 ¢ ___ £33 37 _LET ELIGCPY=S _LFT UST=TUST e e
: ‘ 856 " 3§ RETUBN END
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© 858 1

856 2
557 3 [
853 4 ROUTINE sSWeUT L e
859 RDIAG T -

SWOUT CALLLD e N

T Bgd 6 LgT FL22=0

862 7 LgT FLZ1x=1

B3 8 ADD 1 IO TSW,P _

8gt 9 fF Y¥19 30 1 LgT F119=1 e

565 71077 Tpzr FL34%0

86€ 11 :ZLSE cplL SWPLD(1) o R

867 12 Apr 6,11 TO pXT

8¢€ 13 RETURN pNp
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869 4 o0
870 2 SwAP IF J0B '
LE K| 3 :
872 4 PCYTINE swiN e
e73 S PpIMG
) SuWTN CALIED. _
4 2ye 6 LET FL23=%
gz g7e 7 ¢aLL swriploy .
g 77 8 ALD 1 TO INCORE
g .. 37% g _apd ¢.U35 1O EXT e
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179507 09 08-28-75 17,508  CACI SIMSCRIPT II,5 FOR HIs 600/6000 ~ ~ USAF RzlphAsz 9,
eec - e s T b TETT oo m e e -
881 . PERFORY SwapP 1IN aNp QUT)

37
8al
884

ROUTINE SKELD(DIR)
RpIAG
CALLED e

“Thpp 1 To LT 3E

cptl aTeHgl 1)

"IF pIR 5O 6 SchppUlr ¥ Z)llcc GIVEX UST IF sw,PpUr us,”

ADb 1 TO SFUSE
ADD 0.2 TG EYT_

FrL¥ ThS ALLCC g¥ THE CCQ RETURF )
ELSE ScHEpbls ¥ 1pllcc GIVEM UST IX SW,FPpUR MS,
App 1S17ypy TO TSWPK :

14

Fyly THIS 12LLCC 1t THy CCQ RpIURN rip
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" 79507 01 08-28-75 17,506  CACI €iNSCRIPT II,5 FOR HIS 600/63 USAF RELEASE 9,
695 1T Tt e e e ’
836 2 TERXINATE FXECUTION CF SUSSYSTEY
TTEST 3 A¥p TAFE ACCCUNTING INFORNAIION
8498 4 e
€49 5 ROUTINE SSFINI
933 6§ PDIAG
SSPINI CALLED
362 7 a0 1 20 TKILL
TTT2e5 8 SUSTRACI ¢ FROY INCORE
938 3 ALL ATcHGU3I)
LI 10 Call M48D
936 11 °° _ — —_ }
937 12 FEMOVE JI8 FFCM CUFUES
32¢% 13 IF THIS VST vS 1% cpla azkOV: TKIS UST FROM ~pUQ
303 14 IF 256724 Yz L cAlr ¢CPPINT glSE
24C _ 45 __gLSp IF THIS UST IS TN ¥r¥O RENGVE THIS UST FROY MEHQ . _
$11 1% IF CSWITcH kr 4 chli MQPRINT ELSE
12 17_°° _
13 18- °° RYLL AVY PZMAINInG COURTESY CALL
214 19 zLSr It FK13 el ¢ S
215 23 Le7T zzu::c:
. 81R_ 21 _AD2_1.70 TSWRP_AZD_ 1 TO TASIO 50 1 TU KOSWAP_ o
317 22 Fp. 1 T2 L"B“ A~p 4 IO TSWEK App SYAFpUR T0 LT¥1Y
A?‘:? .23 C"‘-I:C:':L,: 578 ¥Ilez '~ALL; I . I e
213 24 RE"CVE "~If I ra THE €C2
. 25 ~T0TEQY THYS xv:»» cALLEL T
221 26 ElSr C;iLL £;42T SESTPCY THIS UST
22 27__ a0 Ge2v TO IXT. i . o
523 2 RETUEN ZNp
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- “9214 1 (R4 - T oY/ T T T
925 I REMOVE KEY INPUT JoBS FROM THE CPUQ
925 3 TV
927 & ROUTINE BU#DAHP ———.
928 5 RQIAG T
BYUFprP CALLED
s T930 6 Ir INpCPITEQ O 20D 0,046 TO EXT 60 Y0 BUZ,33 T Tt T T
1 931 7 ELSE IF UST IS 1IN cPUQ
& LKV REJOVE THIS UST Faoy cPuQ
. __933 9 1T TLFLG=1 LpT MPWF=1 Filr THIS UST IN nghQ i
* 934 10 chLL ATeHGlOY T T T Tt T o ’ -
2 935 11 £lSg LT FLig=1 L o
§ 935 12 ,pp 0.17 To £XxT
¥ a37 13 JF GSWITK ¥r O a1t KOFRINT Ll CUPRINT ®LSp
i 935 14 “BYF,JI7° CALL KIOSKT
b 939 i5 RpTURE ¥
H 2979 _RplV E¥D e . e
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7950T Q1 08e28-75 17,504  CACI sIESCEIPT II,5 FOF HIS 609/6000 USAF RELEASE 9, !
1Y) T T *
941 2 ' START KEY I,/D AND SCHEDULE COURTESY CaLl POk INPUT
8942 EN r
943 4 PROUTIKE XIOSR?T
2] Juu S5 3DIZG
% ) KIO0SRT_CALLED
3 946 5 ADC 0,22 TO EXT
=3 947 7
: 948 8 *° SEE IF OUTPUT ALPzZADY 1IX PROGRESS,
; 4 9.9 9 _*°  _1I¥ s0, DESTROY TH;T cOURTZSY ¢)pLL,
3 % 95¢ 10 Ir Fk15 gQ 4 I
£ 951 11 _ 1T r=zoU1cC B o
: b §52 12 CAVCEL TAIS KIOcC CpLLED I
4 g 9%3 12 RI‘0vy; THIS 1 FRI¥ THE ¢CQ
e 354 15 CC3ITROY THIS XK10oc CALLED I
E _ 95% 15 ELSE_LZT FK13=1 L
. 1 936 46
: £ .57 17 _*'_ _ PacCESS _OUTRUT DERATL
E ¢38 15 IF I\'soFL }:G 0
f 359 19 s¥Ie2° ;DL 1 Tg LTc22
3 g 36C 20 1¥ Lt:u LE TIKE.V
4 . 96% 21 N
. i 952 z2 °° COLLEZT FESPCNSE TIND
E: E 583 23 _ . ___LET TESPTaTI'E.V-LTIV _ L o
A £ 64 24 LET LTYRS= Lrvaslazsyr
3 ¥ RS 25 LET LITu=TTvE .
2 E SEE 26 TL5F An St T FOUTNEAY, 707 10 ITTF
E & 967 27 S¢-ELYLT p XICso GIVEN UST_ 1N FaX, F(LTIN-TINE,V,0,0) NS, e
e % Gef 2R Fo;v THIT V¥ies TN THE ¢
2 ¥ e 2y rfl "‘IC“‘"""“ o R e f
3 i 27C 33 IT ¢$¥3Tz Mr O PRINT 1 LIFE WITE JOrXC, TINE,V, LTIN THUS
: _t..'- STAFT CU™T'IT AT ®¢eventype o. yNITL XX I X ot
{ 3%2° 31 ELSE REJURY
; H L I I - o
3 2 874 33 °° FROCESS INFUT CERAIL
; H 978 34 ELSE A2G 1 TC LTc2t e
2 £ 97¢ 33 IF L1lr LE TINE,V
{ 977 6
% g7E 37 CoLLFCT FESFCORSE TINME
i ¢ .._.979_ 38 LTT EuSF eTIIE,V-lTI¥ e
3 ! 98¢ 39 Lil L1vFs=l77RS4RESPT
: i _.381 w3 L}T LTINSTINE,V o
3 ; 9727 41 CLSE L¥T TeXIODPUF
: 952 42 SCUETULE® » XICZC GIVEN UST I T MS,
H 5% 43 IF K3esicH ¥t  TFINT 1 LIYE =218 JCTND, TI¥E,V, TIYE.V+TI THUS
£ *e®e GTART INII'T AT $veessar o¢ nuTil eseeseed Y
i TTU9s67 TG4 ELSE HlLt THIS KIocg IVIME cc@ T T -
1 g 987 45 RETURN END L
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719507707 08-28+75  17.50&  CACI SIMSCRIPT II,5 FOR HIS ¢€00/6000

«?

USAF RELEASE 9,

‘988 § heTTTTTTTTTTTTTE i ) R - - o
959 2 START vV UST ON APRIVAL
990 k I
991 U ROUTINE START _ . . .
992 S App 1 10 TSTR: i
493 6 L e e
7994 7T CALY CORSAHP )
995 a s
396 - CREATE UST ENTITY AXD ASSIGN ATTRIBUTES
927 10 CRZZT= 4 UST . o L o
998 11 LgT LStlp=sy?p.1ST LrT V¥SyZg=LS1lg -
996 12 17T XILL=ctUYsUF LT VoPUAUR=KILL LgT cHk-EU=gyll - o
189¢ 13 12T pIdIRI=rIYWF,c LpT XIIAT®FINE,c LET xvllt=azs?.c
1201 16 Lyl y=Nur3c +F ¢y GT €
1397 15 Lr: nIClei=KILL/T LpT VpI0I,1=0,54p1CI,T
1963 16 =215y L=T x=VNCky¥ ¥ 1 6T O ] e
Tt T LEZ KIT»T=rILL/T LEl VXITAT=C,54KII,T
1955 13 zLSg ".sT y=N1¥2UT 1E T 6T O . .- e =
1006 79 1¥T KOTAI=FILL/I 1Y% VYYCIAT=0,5¢%0YAT
10¢7 29 1S5y v NxT-y0=3,50,707AT LT XXTEyV=0,Eeky AT LT NXTKOUT=0,5¢r0rAT
%95 21 LET fLie=1
1095 22 LzT J0p¥O=TSTRY __ o L L o _
1212 ©3 LED LITS=TYAc,.V OLFT LIVWisTIME.Y
1991 _ 24 12T TIFLG=1 reT LPWF=1 prlr THYS UST 1N vg4Q e e =
1712 7257 IF FYSYWITCH4SSSWITOH 6T € SHOW,JCFaC,LlsIZy,xIll THUS
START AT Seteisenv v Q: ##eet  gGIyrzeee CpUseristes o
BEREHED) 25 TLSE CALLU A-ZHG(«)

17215
R RRT2
15147

22 PFTURN_FND

27 If OSYITCH ¥T ¢ Call

237 ALD G.13 TO FXT
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75527 017 03-28-75 17,504  CACI SINSCEIFT II,5 FO& HIs 60076000 USAF RLLEASE 9,
1098 30T T T
1019 2 °° DISPATCH CPU TO SUBSYSTEN
1{\'2: 3 "’ f
1“21 4 EVENT RETSSX e .
1222 S "EVDIAG SHOW,JOBNO THUS
BETESL AT detstens o Tp Geed e
1024 6 °°
1028 7 SEE 4KAT WILL INTERRUPT IT,
1328 8 LET NXIZCaRINF.C
1927 9 IF CccC IS NOT ENFTY LET FXTCCETIME.A(F,CCC)=-TINE,V40.5 ELSE ) o
1028 13 LET KpLU=4rN FUNXToyd,¥XTKINSXXTKOUT,KILL,SXTINT,TcpEL,NXTce)
1c2¢ 11 LET pISFT=TIME.Y _ L )
1232 12 LET EXInI0=NXTDIOYEXT
1035 13 LET ¥XIKIN= KYTKI"=NEXT -
103 14 LET NXTXCUT="XTXCUT-MEXT
1033 15 LZT_KILL=(ILL=NEXT . . o
1238 16 LET SXTIGI=VXTINT=NpXT
_ 1035 17 _IF NpAT Lg .. LET NpXT= ELSE ~ o _
1036 18 °°
1037 19 SCHRPULE THE INTCFPUPTING_EVENT
103% 20 IF NXTofo Li O ScHeptlr A nRlpIC IX NgXT%0,063 %E, RpTURE
_.1039 21__EZLSE I7 KATKIN Lf 2 SCHEZULE A KONDFL IN NEXT45,063 MS, RETURN
124C 22 el3p IF SXTX3UT Ly O Schralls o KOT;RL XN NioxT40,C063 4S, RSTURN
17 23 zLlSz IF #¥rinlL lrg § <—4~-=Lr A SFLRET N SIXT4+5,063 ¢S, RETURY
1Ce2 24 ZLSE ScHToULr a EXENTA 1% MEAT#0,0634UNIFCTN,F(NNDELAY, HXDELRY,'0) Hs, X
1343 25 RETURN Ty\n
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. 79507 01 08=~29-75 17,504 CACI SINSCRIPT IX,5 YOR HIS 600/6000 USAY RELEZASE 9,
104t ¢ e TTTUTTTITTT T e T T
) __ 1045 2 ACCUFUVLATE STATISTICS AFTER SUBSYSTEM TERMINATION
1045 3 r 3k
1047 4 ROUTINE sAGT
1048 S EDIAG ’ Tt e oo Tt T
SACT CALLED _
1052 & *° TooT T Ut T T h ERA
1951 7 °° TALLY SUBSYSTEYX STATE TIMES AND COUNTS,
TT8827 °78 LT Li: SS=LTHU
1253 3 LT LTLSS=LINY
195¢ 19 tpT 17.725S=1TM2 Tt Ty s o T -
1255 11 LpT 17735S=LTNM3 .
113F 12 17T LT 45521TNG T - TTTmT ot
1787 13 15T 17°35527,7™5
A0 16 1yt sS<gr=LTpéd
1053 15 LpT SSXOUT=LTg22 __
1921 16 LrT S3571C>L5110 TTTTT T o
1961 17 LT SSiSW,P=LTcldY e
1862 18 LyT SS3VAPC=zLIc32 ’ T T T
1Ce2 19 °°
1085 20 °° CALCULATF RESBONSE TINES,
1258 21 IF LIciteLTe22 g9 O, )
1245 22 1¥T LTIR3STywr.v=LTy% LET 1Tc21=1 LgY RpSPIx=LTINRS ’
13¢7 23 TLSE LT 53SR=Si=lT7R3/(1Tp21+17¢ 22)
¢ 1342 23 LE™ SSCrU=LSITS B T
1063 28 Ir 35<1;.c" vE ¢ Pug‘f 2 LINEZS “ITu TIYE,V.COBNO,S5KIN,SsSKoUT,
1977 g LT Hy,CEYCrU, 18575 TnU¥ -
S:‘;? AT Sevseces v or tere x’\-cta x(«uy,oa.
' T EZSPxeeeces o LU ALLOCSE®?9¢sse’ ¢ UGELzessCede o 7 -
1= 4 27 IL3Z RLTUaN EINT i
]
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7950T 01 082875 17,504  CACI SIKSCKIPT II,5 FOF HIs 60076000 VUSAT RELEASE'9, .
T 907 1
1875 2 UPDATE SUBSYSTEM STATE TIMES r
1076 i
1977 U RCUTINZ ATCHG(X) o '
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1981 7 "ATT LET 1TN0TLIMUL(TIVE.V-LTMXT) 6O To LT6
1082 § ATI® Lrq L ArLTW e (T17.,r,V=LTPATY 6C TO LT6
1063 9 “AT2Y LuT LTU2=LTR24(TInz V-LTEYT) GC To LT6 e
3 198 10 AT3 Lyt 3Ty 3sLTV34(YI1.3,VeLTNNT) 66 To LT6 T '
¥ 108% 41 "ATUS 1pT LTVU=LTHER(TIND,V-LTERT) 60 TO 176 e _ .
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2 pRERIYT A,
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3 1092 2 ' EXTRY TO ALLOCATOR BY INTERRUPT
10y 3 7
% 1094 4 EVENT EXENTR
N 1095 S EVDIAG SHOE,J0PY¥O0 THUS - e s T
EXENTR AT tiitiﬁﬁt.t BY (X2 2]
T 1097 6 BREMOVE UST Frox cPUQ e T o -7 B
1098 7 LET TL¥Lo=1 FIlz UST LAST IN cPUD
19499 8 IF QSWITcH Nt C call cCFPIFT ELSE
110C 9  ¢AWLl pXphel . . o . o
1101 10~ ScHEpULE 4N LlOcr 14 0,22 MS,
1192 1M o ] o L
1103 122 SAMPLL NEXT INTERRUET TIME,

_11¢4 43 yF NXTINT 1y © LeT KXTINT=pXPONpNTIAL, F(INTHEAN,9)
1108 14 zLSg RxTURN gNp
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ACCUYULARIE CPU TINE USZD EY SUFSYSTEW pND TES,
Rtn 1 T0 TIG g

ACD KEXT Tc LSETS Tt T
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sD NEXT € 1pGTU
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EYENT XONDKL
1126~ ° FVDIAG SHOW,J0pNO THUS T eTTmIm T T o e
Ko\'DRL I YARA LR AL AL S BY #ead
T 1128 6" LET INDDRL&T — - e e e -
1120 7 call EXgpc?
113C 6§ abpn 1 T (prIN
LM31 9 _call pUFpaP
1132 0 "¢ .
1133 11 *° SAMPLE NFXT INPUT TIME -
1138 12 LT NXI¢Is=¥TTRT LFT YKITAT=NXTLIN
1935 13 ScHEpULE AN ALlOcr N 0,2 MS,
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A 1133 3 {
3 1149 4 EVENT XOTDRL_ .
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3 KOTLRL AT ¢swewanw & Ly eesd _— .
E 1143 6 LET INODRL=?
’ AREY 7 caln Ex®pc?
3 1148 8 adD 1 T2 KEYOUT
4 1146 9 ALl mUFpYAP . e e e e - -
E 1147 1 ¢
A 114 19 SAMPLE NFXT OUTPUT TINME . o e
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1155 4 EVENT SRLDfC ) .
1156 S " EVDIAG SHOW,JO0gNO TEUS - R
DRLDXG AT 'tti't.'.t BY L XXX
1158 6 LET Fli8=y —~ T T T T T TTTTTIYoTTT o memomemm o o Tt
1154 7 c)ll EXEpc?
T1€7 8 aDD 1 -0 DISYIO
_ 1161 g aADD> 1 TG 1STIO_ R i
1162 10 LET XXTpId=310I;T LgT VpIOIZT=RXTpIO
1163 11 -
: “igb 12 77 FILE FFQUDST iy o3¢, IF DIOQ WAS EKPTY R
1155 13 ** START -70 0¥ Adr SplppULy pIC cOURTESY ¢ALL,
TTi4g% 16 IF pyo. 1S z EIY
1167 15 SCYEDYLT p DI0Cc GIVEN UST IN EXPONEXTIZL,F(CIONEAN,10) XS,
E 1168 T 46 7 FTILT ruIs PISCC IN THE cc@
- . 116 17 LS Fily TH:iS UST 1z8T gN p10Q__ = . e
' iy 117¢< 18  ScHEaUL® \N ALLOzI 1d 0,35 NS,
. 1171 19  RETURY 3lip
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11758 TVENT DRLRET o
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SELRVT AT ®##ewessns + By 00:3
117¢ 6 Ccall EXE)C?T
117g 70
1185 8 °F CJAECK CPY %45:5f OF SUBSYSTEN,
1121 9 V(cW{oPU-LSETS) GT
1132 18 PRI“T 1 LIYg WIT4 J0s¥O0. cHXcPY, LSPTS THUS
¢ pERHOR = **%¢ ALLOCATTr CPlzeweere’ USEp *rtere,*
1134 11 ELSE CALL SStINT
11253 12 SzHEnULe AN ALllOcI ¥ 9,176 Hs,
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E = 1138 2 KEY I#PUT AND OUTEUT COURTESY CALLS

3 £ rree——

3 E§ 119¢ 4 EVEX? KIOCC SAVING THUE EVENT HOTICE )

3 2" 1191 5 LEf TU3T=US? LoD UST=KUST Co T T e T

4 : 1492 6 ESVNING SHOY,J0sV) THUS

3 5 YIOCC 37 weshesee’ v pan seve T T T T mEme s T T T

3 z 115~ 7 IF KSWITcH Xr » FRINT 1 L_NE WITH JORNO, TIME,Y THUS

1 % ‘of?_ffgigqgghxib‘X?—TST}iigt.t.

] ¥ 11¢6 8 ELSE LT LTIN=TIiS.Y o

1 & 1137 9 LT Fg13=. T T -

5 % 1142 10 °° . e o

3 ¥ 113¢ 49 - 3xp IF IT WAS AN cUTPUT

3 % 120" 12 1F FL13 Eo

¢ ¥ 1291 13 50 T0 <10cc.!

1 i 1232  f4  <LSz L=t FLigsd _ e .
s 1293 15 F Fr21 gy -

1220 46 I Fr22.s2 1. _. . e _ i
1205 14 RcMOVE THAIS UST FROY MS5NO
1296 18 LT _TLFr3=% Fr1pe THyS UST FrrsT 1¥ ~PUQ
E 1247 19 ALl AT-HG(2)
E 120 20 18 0sMiicH we € cuLL MGPRINT call cQPRINT gLSp
1209 21 692 T2 _(IJCC'.“
1290 22 pL3= LET apir=d L L
23 cALL ATcHG(4)

1211

' 4212 z4  £ls:c
TT4293 7 25 *KIGCC.Y¢ LEZT ©UST=TUST RENOVE THIS KIGUC FROM THE ccCQ
1234 26  DESTAC! THIS KIOCC_ . o _ o )
* 1245 27 RETYRS END -
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1217 2 DYSK /0 COURTESY CAlLl
1218 3 f
1219 4 EVEMT DIOCC SAVING THE EVENT ¥MOTICZ e
122¢ 5 LT TYST=UST 1pT UST=pUsI
4 o221 6 EVDIIZG_5404,J0eNO THUS 5
- SI%CC AT *evevser o OF teee T i T T #
2 1203 7 3zvove FrasT UST FRoM £J0Q
& 1224 8 LET FLid=) §
g 1228 g _ L _ o a
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£ 1227 11 RENOVE TH[LS YST FROY% THz oPUQ L o
% 122® 12 LT TLTLG=1 FIlg T¥15 UST FIRST IN THE cPUQ 4
H 1223 13 IF 0SWITeH ST 5 ALl £2:PINT ELSE 3
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¢ 123v St — i
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L 12347 18 IF 216 TS ¥IT EUPTY 3
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1
2 SWAP OUT COUPTESY CALL
3
1243 & CIYENT SALLCC SAVING THE EVENT NOTICE
g . -
€

Ty

1244 LET TUST=YsST LT UsT=sUstqe ~ ~ 777~ T
12c°% EVDIAG SHO®,JOgXO THUS

- 1Ai1lec AT XTI RS I oF #¢3T7 T -
1247 7 SURTRACT 1 FROM INCORE

VY § LgT FL21=)

R ] T ey VT AT ey

T I AR

1265 9 LET MP¥F=t L o o
T 1250 10 " *° Sgp WHAT Hz GOT SWXPPgp OLT FOR, -
. 1251 11 3P FL19 g5 T e e B
L 1252 12 17T FL34 591
E 1233 13 CaALL ATZHG(S)
A 7250 1a G0 U ,llcc
5 1285 15 _pLSY galL_paTcHG{4) e L
H 125¢ 16 GO TO jllcea
: 12537 * 17 :LSE yop 1, TO_I,SI0 e e _
% 1258 13 ¢aL) pAZcHGU3)
L 1252 19 ‘,llocy’ ciLL Mad
I 12,0 20 SYUITRACT 1 Fro¥ SFUSE
1241 21 LgT UST=TULST RENOVE THIS 1allcc FRON THE gcQ
E £ 1262 22 ~pSTEY THIS YALlce
o, 1233 23 RETURV ENp e e —_— . .
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128¢ 3 ‘ i
1287 % EYSNT ZALLCC SRVING THE EVENT NOTICE o . =
124¢ 5 T TUSw=US. LeT JUST=3UST2
1249 6 SIAG SMOW,50:M0 TRUS _ e _—
AL A0 AT teverove IF esee
PR T 11?7

T35 3 T FL23
$2°3 9 T FL3 R L . o
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1283 2 LINZ STRVICE 1
RN V-
1285 L IVTNT LINSY
128€ 5 <EV91AG SHOP THUS - - STt emmmmmemmmomen mee s mmees
:_I‘!:: "“T Q'otttt..a
1255 6 LET L5FLé=0 - tianbte it
12450 7 LET AST 240w
320 TR T LET TLLATETLAE LY
1281 9 g7 -,!'—o 03
12,2 16 IF TI-:.Y¥~"L9Ln UT TLNLY 30 TO MSRK © T T T TTm ottt -
1233 11 rlSp -7 TioLp=TrdelY o L )
1234 12 Zu:o1® 733 1S 1plE T :
1265 13 3T Mz U5 4120¢ aNp 2?00 IS TMPTY LTT MSR240=1

158KS

¥ L3N 19 (SRR LET 3324030 g
i 13527 26 "uskg$” IF wrhz.7e=l,SRT LT I,4R1 GO TJ Asr300
3 13¢3 21 1
F i 1359 22 SAlCTinTI 4 CORE USILIZATION TC SEE IF TSS ;
E o 13¢5 23_ ¢ cOky $372t SHOYLs 7 RendeEd ] 3
H e Ig e : 57a TE’F=
& L X : X o3 .
2 Tk 2% }
F 1304 27
3 g; 127 28 3
S 13.1 2c TINg L :
e 2 1242 23 LET T.iisE) 4
n} 13«2 M4 TSN IVERLY UST OF it 9% 3
e ¢ TR LA I VSV IS Saues LeT TALFSSLSIZY - 3
. 32+ 33 :LLCE loop :
1704 3.0 ¥o7 EVIPY uSTTar C3ud re T T T T
. f t3<7 35 IF LSILF 6% _TALPS_ 1T TALPSSLSIZE L .
¥ ‘21 36 ILsk L00p .
F *3°3 37 IF ¥Srlej Tu 1 60 To MSA259 :
- I3 ELSY 1T iiii.9e-n8nT Lt TAURY GO t¢ uS¥I0C
B 1371 33 CLri o Lom tRanTEIINTLY 7 o :
1312 40 IF A 5% TI I,V=TANRI GO TO MSR309
L 1373 u4  *L3E TIMC.YeTALCT LT TATIM GO TO nSR300 ;
. Toe2is W27 sk TRIEY 2T 0 60 TC %5i109 T T Tt o o :
. 1278 43 TSP IS TarTit T TapliF_Sn TO NSK300
1326 <n LS TTET A T TF CACOFSTIOITGT TASYT TIT CHANSEETRCORSTRSKT
1127 45 ELSZ .f TLOOT=TASRT LE TasS LEIT CHAUGR=TASKS )
3378 46 TLzn I° TaHCL YR 533 Te nS$3300 vt M/ s oo ) T Z
1355 87 TLoF TF CHZad,E LT TAlPSs Go TO NSR3I00
S 1237 48 TLLE 17 7Iii vesiLep LT TasCE GO To NSRICYTTTTTT oo Tm ot emmnemtmn o mem s 3
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133677 527 ADD G.s& TO EXT oo T o ¢
1335 53 ¢

13357 5§ ¢ SEE IFf ArY NEW SUBSYSTERS (USi'S) NEED 1O

1337 85 ¢ BE STARTED, _
1338 56 *’

1339 57  *MSR3CQ° IF “XTUST 1T TIME.V CALL START

1340 58 LET VUSTIAT=USTIAT T T

130 59 LET NXTUST=zUXTUST+VUSTIAT

O T B ) GG TG HSF3LC ““
1313 61 £LSE IF TLEL5+%FUF_GE 1 SCHEDULY Y aLlOcI I EXT MS, RETURN

13Ls 62 B

.

A A sl A A S L L S O

s aa s

Yern 7 P SRR R AWM T AR RS

1345 63 7 TSS TS ICLY,,Li4eh S oo . .

1345 64 o RrLINCUZISH 77 6008 UNTIL YuXT INTeRRUBT, c T

13¢7 65 SUnSYS s ;P27 2%, 07 COVATESY ¢AlLL,

13.¢ §6 FLSE Ayp 1 T TLURA Lzt TAGPT=O0

13.9 867 IF TN, Vevp®TT OF a5p3y LET WP¥F2Y . .

133¢ 68 zLSp LT FYisc=R:NF.c

1331 69 IF cgQ IS 'L TMPTY LET ¥iTcerTIAEA(FeccC) . . o
1357 7C rLSE L=7 wWpKiT=NIN F(NRTUST#I (01, T1NE V+TAGUIJNXTCe+0,16) ;
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MISSION
of
Rome Awr Development Center

RADC is the principal AFSC organization charged with
planning and executing the USAF exploratory and advanced
development programs for information sciences, intelli-
gence, command, control and communications technology,
products and services oriented to the needs of the USAF.
Primary RADC mission areas are communica..ons, electro-
magnetic guidance and control, surveillance of ground
and aerospace objects, intelligence data collection and
handling, information jstem technology, and electronic
reliability, maintainability and compatibility. RADC
has mission re:sponsibility as assigned by AFSC for de-
monstration and acquisition of selected subsystems and
systems in the intelligence, mapping, charting, command,
coatrol and communications areas.
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