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Introduction

A major research area of the Computer Systems Research Group is to
investigate the problem of producing a certifiable computer operating sys-
tem, The first approach to this problem could have been to attempt to audit
the Multics ring O supervisor as it then existed, That is, to read all of the
programs which comprised the ring O supervisor and determine whether or not
they did what they were supposed to do, It was clear that this was not a
practical approach due to the size and complexity of ring O and the lack of
a precise (or even imprecise) specification of its functions,

An approach which immediately suggested itself was to simplify ring O
so that it could be audited. Before this could be done in any organized
way it was necessary to have a clearer idea of what was in ring 0, so it was
decided to take a census of ring O, This document reports the results of

that census.

Approaches

The census analyzes ring O from various points of view:

A notebook of ring O interfaces,
A functional breakdown of hcs_ entries,

A functional breakdown of all ring O segments,

R o [\*] -

A breakdown of all ring O segments by source language,

The notebook of interfaces describes every way that ring O can be entered

by means of a call. It is a first (albeit crude) attempt to provide a
functional specification of ring O, It is available for study to anyone

who is interested, The functional breakdown of hcs_ entries will be des-



cribed in a later RFC, The rest of this document deals with approaches

3 and 4,

Method of Census Taking

The information in Tables I-VI was gathered from the two directories
which contain copies of all ring O object segments: >1ldd>hard>bc and
>ldd>hard>o, The information describes system 20, 10a, a 6180 system in-
stalled on 8/15/73, The text section sizes were obtained from the object
maps, The segment count indicates the number of separately translated pyl

and ALM segments, The entry point count includes segdefs, as well as stand-

dard entry points, Thus this count is slightly inaccurate since a few pro-
cedure segments (Such as the FIM) have data segdefs imbedded in them, (There
is no way to distinguish a data segdef from a procedure entry point segdef,)
The translator names were obtained from the object segments using object info_,

The functional categories (a compleé; list appears in Table II) are
somewhat arbitrary. Any attempt to put labels on things is bound to distort
reality somewhat. Comments on major classification flaws are welcome,

Most of the categories are self-explanatory, (Table VI has a list of

all segments in each category,) Physical Storage Management consists of

everything which is used to manage the physical storage of segments (core

control, page control, bulk store control, etc.), Error Handling and Tracing

contains all error handlers not local to one major category (e,g, syserr,

verify lock). Major categories are listed in Table I, Utility 7 (Internal)

contains utility segments which are not local to one major category (e,g.

privileged mode ut), Utility (Shared with other rings) contains utility

programs which are also used by rings other.than zero (e.g. clock_., signal ,

sz_operatorq_), Obsolete contains segments wh;ch exist only for compatibility
(either with other parts of the system or with user programs), and transfer
vectors which can be thrown away when the appropriate procedures are converted
to version 2 pgl, All obsolete segments can (eventually) be rémoved from

ring O without affecting users,



General Observations

Finally, some general observations should be made,

First, ring O is much smaller than expected - about 157,000 words of

text section (executable code and read only data), A large but not mon-
strous amount of code; For example, the bare bones of the pfl compiler
(parse, semantic translator and code generator) take up 118,000 words of

text and this figure more than doubles if p4l IO, the file manager and the

p4l runtime library are included, Why then is ring O so complex‘and hard to
understand? Another measure of compiexity is the number of distinct func-
tional units - procedure entry points in p4l terminology. Ring O contains

1201 entry points, (The bare bones p4l compiler in contrast, contains 325
entry points,) A large number of entry points can be a symptom rather than
a cause of complexity (when it is either) - reducing the number of entry points
will not necessarily result in a simpler system, But, nevertheless, an in-
vestigation should be madé to determine why there are so many entry points

and to what extent they contribufe to the complexity of ring O, This investi-
gation might provide insight into how the system might be more simply organized,

The second observation is that the amount of assembly language generated

code in ring O is larger than expected, 12.4% of non-obsolete ring O pro-

cedure text is AILM generated, If one views p{l operators_as an extension
of every object segment and excludes it from the total, the figure drops' to
about 109, This is still quite high, If,nas a very rough estimate, one as-
sumes an average of 5 words of text section per p4l source statement, our re-
sults indicate (see Table IV) that ring O conmsists of about 29,000 lines of
le source and about 15,000 lines of ALM source,

Fortunately, the amount of ALM can probably be reduced significantly.
All 64 non-obsolete ALM procedure segments in ring O (see Table V), have less
than 2000 words of text section each aﬁﬂ ail but 9 have less than 400 words
of text section each, A cursory study has uncovered 13 segments which can be
immediately converted to p4l with no loss of system efficiency and additional
study will undoubtably uncover others, Dave Reed is currently investigating

this area,



Finally, Tables I, II and VI suggest a number of areas in which simpli-
fication might yield a significant reduction in the size of ring O:

initialization - One of the oldest parts of the system, Can probably
be reorganized and simplified

salvager - Its size indicates that either it is a collection of
ad hoc methods or that the system data bases are not
well organized with respect to salvagability.

tty dim and

ARPA network - Duplicate functions should be merged. An investigation
should also be made into why the ttydim is so large,

interrupt

handling - Rich Feiertag's work on simplifying the way interrupts
are handled should greatly reduce the complexity, if not
the size of the I0 system and of Physical Storage Manage-
ment,

linker,

search rules =~ Phil Jansen's work on removing the linker from ring O

will remove a complicated function from ring O but will
not greatly reduce the size of ring O (about 3%).

A Final Comment

Through the use of binding, the actual number of free standing proce-
dure segments in ring O is 50 (instead of 305), and the number of accessible
entry points is 909 (instead of 1201). A more judicious choice of binding
might further reduce the number of accessible entires, Some accessible
entries implement primitives used by outer rings and some functional areas
span more than one segment, Nevertheless, the number of accessible entires
is a rough measure of the conmnectivity of the various functional areas of
fing 0. A study of the interrelations of the 50 free standing procedure

segments may lead to insights into the overall structure of ring O,



Table 1: Breakdown by Major Categories

(System 20, 10a)

Category

File System/Virtual Memory

Initialization/Reconfiguation/
Shutdown

10 System

ARPA Network

Utility

Obsolete

Process Management

Interrupt /Fault Dispatching

Other (Put in ring O for no
good reason, )

Total

Total (minus obsolete)

4, of
total

36,7

15.4
15,
12,1

9
5.3
5
1

Words of
text section

57727

24312
23602
19143
14269
8400
7809
1966

353

157581
149181

Number
of segments

93

56
33
34
38
16
26

8

305
289

Number
of entries

476

102
117
158
122
71
95
59

1201
1130



Table II:

More Detailed Breakdown

(System 20, 10a)

Category

I.

II,

IIT,

1V,

VI.

VII.

VIII,

A,
B.
C

D,
E,
F,

A,
B.
C.

HEomE

ax

File System/Virtual Memory

File System

Salvager

Linker/Search Rulesy

Working Directory

Segment Control

Physical Storage Management

Other (Things which overlap
categories)

Initialization/Reconfigura-

tion/Shutdown

Initialization/Shutdown

Reconfiguration

Other (Things which overlap
categories)

I0 System

10M/355

Typewriter Control
10AM

Printer Control
Tape Control

ARPA Network

Utility
Error Handling and
Tracing
Utility (Internal)
Utility (Shared with other
rings)

Obsolete

Process Management

Process Creation/Status/
Destruction

Inter-Process Communication

Traffic Control

Timers/ips masking

Interrupt /Fault Dispatching

Words of Number Number
text section of segments of entries
57727 93 476

18111 24 125
11840 15 41
4572 11 30
7069 13 29
11719 21 209
4416 9 42
24312 56 102
19501 46 81
3207 4 7
1604 6 14
23602 33 117
4533 13 38
11558 7 25
2963 6 31
2247 4 9
2301 3 14
19143 34 158
14269 37 122
3431 11 28
1923 7 41
8915 20 53
8400 17 71
7809 [ 26 95
4655 19 32
836 2 11
1943 2 40
375 3 12
1966 8 59




Table ITI: Breakdown by Bound Segment

(System 20, 10a)

Bound Segment Name

bound_s55_wired
bound_active_i
bound_error_active
bound_error_wired
bound_file_system
bound_gim_active
bound_init_1
bound_init_z
bound_io_init
bound_iom_active
bound_iom_imp_dim_
bound_iom_imp_status
bound_foum wired
bound_mseg_prim
bound_networku_
bound_page_control
bound_process_creation
bound_salvager
bound_sss_active_
bound_sss_wired__
bound_system_faulcs
bound_tc_wired
bound_temp_i
bound_temp_x«
bound_tty_active

Words of

text section

luko
1ls0
Leoe
liou
22984
4200
L4712
2Lk
Lih0
vbbo
To8h
bosu
LyZu
losy
51Y¢
Ubby
Jo2u
ll4o¢
Boore
2500
lulcd
145
bYcd
bl
7600

Words of
linkage
section

Lo

Yo

LUy
Yu

vib
112
>0k
200
144
Z1u
270
JLo
Ly
0b

7eU
240
41lu
by
86

b

olv
1o
272
104
150

Number
of entries

is
14

1y
1iv
14
iu

40
26
L0

4
20U

27
25
Lo
ls
1i1
1o
17

21



Table IV: Breakdown by Language
(System 20, 10a)

4 of Words of Text Number of Segments
Category AIM ALM PL/I A1M PL/T
Interrupt /Fault Dispatching 70,2 1381 585 7 1
Utility 41.4 5907 8362 15 23
Obsolete 35.5 2989 5411 9 7
Process Management 23,6 1842 5967 4 22

Initialization/Configura- ‘
tion/Shutdown 14, 3406 20906 10 46
File System/Virtual Memory 7.4 4273 53454 19 74
I0 System 6.9 1628 21974 8 25
ARPA Network .5 92 19051 1 33
Other 0. 0 353 0 1
Total 13,6 21488 136093 73 232
Total (minus obsolete) 12.4 18529 130652 64 225

Total (minus obsolete and
p4l_operators) 10,1 14711 130652 63 225



Table V:
Category Language
1-81 alm
1-51 alm
1-51 alm
1-S1 alm
1-S1 alm
1-51 alm
1-S1 alm
1-S}i alm
1-S1 alm
1-S1,RC alm
2-1D alm
2-1D alm
2-1D alm
2=-1D alm
2-1D alm
2-1D alm
2-1D alm
3-FS,SC,S alm
3-L alm
3-L alm
3-L alm
3-S alm
3-SC alm
3-SC,SSM  alm
3-SSM alm
3-SSM alm
3-SSM alm
3~-SSM alm
3-SSM aim
3-SSM alm
3-58SM alm
3-5SM alm
3-SSM alm
3-$SM alm
3-SSM alm
5-SSM alm
L-pC alm
L-pC alm
L-T alm
L-TC alm
5~1 alm
5-1 alm
5-10C alm
5-10C alm
5-10C alm
5-p alm
5-pP alm
5-TP alm

List of ALM Procedure Segments by Category

Words of
text

1106
1712
242
262
272
30
38
382
ou
288
220
240
272
28
297
320

563

1774
12
38
22
511

L30
587
20

Words of
linkage

56
8
8
8
8
22
10
36
14
76
32
90
18
8
102
74
8
8
14
8
8
20
10
12
60
142
72
36
52
36
56
L2
36
16
12
24
16
8
18
196
12
8
8
24
10
8
10
8

Number of
entry points

RO O

p—t

Ut

VINOMNNUVINOWHEFNRNRNRNWORMRWERND SV WS
= o

NN
v oE

=~
o

P O E RS B W W U
w

Segment Name

bootstrap?
bootstrapl
slt_manager
pre_link_2
pre_link_1
build_templtate_pds
shutdown_switch
tape_reader
privileged_mode_init
init_processor
signaller
wired_fim
fault_error
parity_check

ii

fim
return_to_ring_0_
hash_index
get_defptr
datmk_util_
lot_maintainer
salv_free_store
kst_man

get_ptrs_

page

page_fault
device_control
free_store
bulk_store_control
pc_trace
master_pxss_page
pre_page

pd_util

. meter_disk

page_error
page_util

level
gate_init
vclock

pXss
ioam_check
call_detacher
dn355_util
iom_manager
dstint
prt_300_conv
prt_ccnv
tape_checksum_



Table V - page 2

Category Language

b-E alm
b-E alm
b6-E alm
6-Ul alm
o-Ul alm
b-Ul alm
6-Ul alm
6-Ul alm
6-US alm
b-US alm
b=-US alm
b-US alm
0-US alm
b-US alm
b-US alm
7-1i alm
8-0 alm
§~0 alm
8-0 alm
8-0 alm
8-0 alm
§-0 alm
8-0 alm
8-0 alm
§-0 alm
8-0 pll

Words of

text

106

24
138
22
26
501
61
10
14
18
206
28
3818
917
92
113

143
2574
30
50
53

220

Words of
linkage

RNBEBENRNNNEFEREEFRRERREPNDDUVUDNGWR R AW AN N

Number of
entry points

W W

Segment Name

emergenéyﬁshutdown
check_trailer
syserr
wire_stack
fm_checksum_
get_proc_id
privileged_mode_ut
absadr

clock_
unwinder_util_
all_rings_util_
condition_
wired_utility_
pll_operators_
formline_
imp_status_driver
old_freen_
fast_hc_ipc_tv
old_alloc_
pll_operators
move__
sss_active_tv_
old_area_
tty_read_tv
tty_write_tv
accept_alm_ob)

Note: see Table VI for an explanation of category abbreviations,



Table VI: List of Ring O Segments by Category
(System 20, 10a)

The following category abbreviations are used:

1. Tnitialization/Reconfiguration/Shutdown
RC - Reconfiguration
ST -~ Shutdown

2, TH - Tnterrupt/Fault Dispatching

3. File System/Virtual Memory
FS - File System
L - Linker/Search Rules/Working Directory
S - Salvager
SC - Segment Control
SSM - Physical Storage Management

4, Process Management
PC - Process Creation/Status/Destruction
IPC Inter-Process Communication
T - Timers/ips masking
TC -~ Traffic Control

5. IO System
I - 10AM
I0C - IO0M/355
P -~ Printer Control
TP - Tape Control
TT - Typewriter Control

6. TUtility
E - Error Handling and Tracing

UI - Utility (Internal)

US - Utility (Shared with other rings)
7. N - ARPA Network
8, O - (Obsolete

Multiple tags indicate segments which fall in multiple categories,
e.g. a tag of FS,S indicates a segment used both by the File System and
the Salvager, -



Table VI - page 2

Text Size Linkage Size Number
Category  Language (words) (words) of entries Segment Name -
1-RC pll 266 ’ 32 - S dsuz?l_racontiy
1-RC vepiil 2032 86 1 reccnfly
i-RC veplil 231 34 : 2 add_memory
1-RC veplil 518 38 2 delet2_pd_records
1-SI alm 116 50 3 pootstrape
1-S1 alm 1712 8 ] pootstrapl
i-S1 alm 242 8 3 stt_mataijer
1-S1 alm 262 8 1 are_link_2
1-S1I aim 272 8 i pre_Illnx_1
1-S1 alm 30 22 1 pbulld_template _pds
1-SI ailm 38 10 1 shutdown_snitch
1-S1I alm 382 36 b tape_raaier
1-S1 alm bl 14 3 privitegad_moce_inlf
1-S1 pil 1199 48 1 inltiallze_dims
1-S1I pli 183 38 i syserr_inlt
1-51 pil 192 Li i delete_s29s
i~-S1I pil 354 62 2 shutdown
1-S1I pli 397 36 1 foad_systenm
1-S1I pil 469 112 i tc_Init
1-S1I pll 470 42 i segmant_loader
1-S1 piti 53 26 1 clock_Iinit
1-S1I pil a8 26 1 pulid_template_ds=23s
1-S1 pit 73 36 1 Ilnitlallzer
1-S1 pll 744 08 2 updata_sst_pil
1-S1 pli 883 2056 4 initlalize_tfaults -
1-S1 pli 32 22 1 find_oeripheral
1-351 pll 98 34 1 tc_shutdown
1-S1 vepll 1057 72 i scs_1init t
1-S1 vepli 137 32 1 inlt_nardcore_gatas
1-S1 v2pll 1526 34 1 tty_init
1-S1 veplil 163 38 i init_sys_var
1-SI vepil i64 26 1 initlallze_gim
1-SI v2pll 1701 76 2 init_branches
1-S1I v2pli 187 66 2 Init_coltections
1-S1 v2pil 223 36 1 inlt_root_alr
1-S1I vépll 252 26 1 dn3s55_1lnit
i-S1 vepli 27 18 1 lo_init
1~-S1I vZplil 300 Liy 2 wired_shutdown
1-S1 vépli 325 22 2 make_sdw
i-S1 veépl1l 364 38 2 trace_inlt
1-51 vepl1l 382 36 11 tape_lo {
1-SI vepll 436 102 i tapa_Init
1-S1 vepll 49 14 1 inlt_str_seg
1-S1 vepli 527 2k i ilom_data_inlt
1-S1 vepli 658 28 2 make_branches
1-5I va2pli 71 12 1 pulk_store_Iinift
1-S51 vepll 751 30 1 Init_ss
1=S1I va2piil 757 40 1 scas_Inirt
1-S1 vepil 89 20 i printer_iInit
1-S1I viéplil 356 40 4 4sul13d_1nit
1-SI,RC alm 288 76 5 inlt_orocessor -
1-SI,RC pll 456 82 3 stop_cpu
1-SI,RC pii 54 22 1 find
1-SI,RC véolil 129 26 1 ords_init



Table VI - page 3

Category Language

1-SIyRC
1-SI,RC
2~10
2=10
2=10
2-1D
2=-10
2-10
2=10
2=1D
3=FS
3-FS
3-FS
3-FS
3=FS
3=FS
3=-FS
3=FS
3-FS
3-FS
3-FS
3-FS
3=FS
3-FS
3-FS
3=-FS
3-FS
3=-FS
3=FS
3-FS
3-FS
3=FS
3=-FS
3-FS
3-FSyS
3-FSySC
S-FS, SC
3-FS,SC
3-FS,SC
3'FS' SC’S
3=FSySC,y3
3=-L

3=L

LI RN B R A A D I B I |
wuvwunumuuvwumunerrrrecrrrre -

(2SR I 7 I TR AR SV R 7T R SV 75 IR FU QN SVRY SV JVR SV Y]

vepli
vepll
alm
alm
alm
alm
alm
aim
alm
veplil
pit
pll
pit
plt
pil
pii
pil
pil
pll
pli
pit
pit
pll
vZpll
véplil
v2plil
vépli
veplil
vépiil
vepl1l
véplil
vépll
veZpli
vépli
pit
plt
oil
pll
pil
alm
pil
alm
alm
alm
pil
veépil
vépll
vepilil
vepll
vépli
véplil
v2plil
alm
pll
pll
pll
pli
piL
pitL

Text Size
(words)

153
533
2210
241
272
28
297
320
“
585
1056
163
1764
222
265
275
282
337
35
355
549
650
862
1056
1160
1232
1484
1662
212

2437

%37
491
559
566
1087
197
304
337
485
58
572
i72
b2
96
134
1036
125
234
313
632
770
998
154
1387
1087
1207
1408
194
1979

Linkage Size
(words)

22
84
32
90
i8
8
102
T4
8
34
56
28
159
38
30
22
52
40
26
40
72
78
128
56
94
78
80
70
20
10%
34
34
b4
62
52
30
56
52
78
8
56
14
8
8
2k
68
20
28
30
36
54
66
20
40
80
8e
60
32
100

Number
of entries

=

::;NwVNWVIN-b HHNO«U‘IHU]#‘IVL‘JPWF‘N«&‘ n

-~ N
~

WEPERENNGONNR R RN ;W N E NN E e Vi

Segment Name

freecore
stert_cou
signallar
wired_fila
fautt_error
ocarity_check
il
fim
refurﬁ_fo_nlng_]
oarity_fault
aci_
check_gate_ac| _
aoppend
ringl_inlt
3cc_list_
match_star_
force_access
qQuotaw
quota_utij!
fs_alloc
ringbr_
del _dir_tree
find_
star_
delentry
set
quota
‘status_
make_seg
asd_
level _0_
fs_move
‘chname
truncate
acc_name_
move_flle_map
dir_control_error
access_mode
sum
hash_lndex
hash
get_defptr
datmk_utli_
lot_malntalner
get_defname
lInk_snap
ynsnap_service
rest_of_datmk_
get_defname_
lnltlate_search_rulas
fs_search
link_man
salv_free_store
salv_check_thread
salv_check_map
salv_rebuild_direc?;ry
salvage_entry
salv_clean_ast
salvage_directory



Table VI - page &

Text Size
Category Language (words)
3-S piil 247
3=-S pll 369
3=-S pli1l 372
3-S pil 421
3-S plil 516
3=-S plil 597
3-S pil 761
3~-S veZpil 1641
3-SC alm 46
3=-SC pli 115
3=SC pii 373
3-SC pll 436
3-SC pli 440
3=-SC pili 549
3=-SC veplil 1044
3-SC vipli 586
3=-SC vepli 852
3=-SC veplil 587
3-SC vipliltl 689
3-SC vépli 720
3-SC veplil 732
3=SCyL vépll 1296
3-SCySSM  alim 30
3-S5S4 alm 104
3=-SSM alm 1300
3=SSM alm 136
J-SSM alm 142
3-SSM aim 218
3-SSM aim 220
3=-SSM ailm 220
. 3=-SSM alm 234
3-SSM alm 336
3~SSM alm 52
3=SSM alm 563
3-3SSH alm 30
3-S5+ pll 123
3=-SSM pil 290
3=-SSM pil 388
3-SSM piil 420
3-SSM plt 497
3-SSM pll 742
3-S3SM vipl1l 1548
3-SSH v2pli 1847
3-S5+ vépli 2259
4=1IPC pil 368
4-IPC vepll 468
4=-PC ailm 34
4~PC alm 6
4=PC pli 132
4=-PC pii 161
4=-PC pli 24
4=-PC pii 241
4=PC pil 261
4=-PC pll 283
4-PC pii 371
4=PC plil 485
4=PC pli 70
w=PC pill 30
4=PC vépli 1250

Linkage Size
(words)
48
58
S4
48
54
38
48
88
10
32
30
4o
34
40
76
b4
60
62
56
54
+0
65
12
60
142
72
36
52
36
56
&2
36
16
12
24
32
60
58
58
52
78
50
52
82
60
54
16
8
42
48
2
48
58
48
80
38
40
26
88

Number
of entries

3

P E R WO NN N+ B U W O

s

= o

(3P~

U1

O

R

WINVWN PP WP NVNWERE IVOULE P PR NP WU NE ORI U ~N G R U
[l *2]

Segment Name

salv_ftruncate
salv_nama
salv_delate *¢ir
salv_orint
salv_cneck_ntr
salv_rebuilc_names
salv_repulld_acl
on_live_salvager
Kst_man
Kst_entry_check
activate
setfaults
xstsrch

updatab
nakaunknonn
ooundfault
deactivate
seg_fault
Initiate
get_aste
makaknown

fs_get

get_ptrs_

Dage

oage_fault
device_control
free_store
bulk_store_control
pc_trace
naster_oxss_page
pre_page

od_utll
neter_dlsk
page_error
page_utll
asslign_device
get_dlilsk_meters
move_device
pc_wired
wire_proc
pc_trace_plil

pc_abs
dsuig90_contro!
2Cc
fast_hc_lpc
hc_lpc

level
gate_init

plim

Init_proc

stop_process
activate_segs
deact_proc
deactivate_segs
terminate_proc
makestack
proc_info
access_viol
act_proc



S~

Category

4-PC
4=PC
4=PC
4-PC
4=~PC
w=PC
4=-T

4-T

LI I |
- -0 U U0

mmmMmmMmmMmmMmmMmmm
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Table VI - page 5

lLanguage

vépll
véplilt
vépll
va2pli
vapli
vépll
ailm
veéplil
véolil
alm
pli
ailm
alm
pll
pil
pit
vapiil
alm
alm
alm
vepli
vipil
vapii
veplil
v2piil
vepl1l
veplil
vapl1l
vepll
vepil
alm
alm
vépil
vepl1l
alm
vépiil
vepli
pli
pll
pil
pil
v2oll
vépli
vépil
ailm
aim
alm
pil
plil
pil
vépli
véplt
veZpli
vépll
véol1l
aim
alm
alm
aim

Text Size
(words)

134
175
175
21
067
75
28
258
89
1774
169
12
38
i61
198
598
1856
22
511
8
144
1616
173
210
32
388
393
By
878
34
430
587
242
388
20
1792
489
118
4153
479
676
1883
2103
2146
106
18
2h
108
21
254
1030
19
253
660
338
138
22
25
501

Linkage Size
(words)

26
26
38
12
48
20
18
30
20
195
30
12
8
34
56
52
76
8
24
10
18
56
18
30
14
32
32
18
72
18
8
10
20
86
8
84
36
28
285
20
48
30
30
60
56
10
16
28
24
36
52
16
22
124
74
34
8
16
74
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Number
of entries

Segment Name

oroc_lInt_nhandlar
outward_calt_nandlar
~ing_alarn
Jet_page_trace
inltiallze_kst
get_onacaess_usage
vclock
set_altarm_timer
lps_

OXSS

wilred_oim
loam_cneck
calli_dstacner
loam_utl

dstm_

floam_ut

foam_

dn355_uti)

lom_manager

dstint

gims

an355
gloc_stat
gim_atloc
channel

gim3

gimi

check
glm_assln
gim2
ort_300_cocnv
prt_ccnv
printer_status
printer_dcm
tape_checksum_
tdcm
tdcm_status
tty_unlock
tty_linter
tty_con
tty_~frae
tty_read
tty_wrlte
tty_index
emergancy_shutdown
check_traitler
syserr
debug_check
call_pos
ring_0_peek
copy_fdump
ring_zero_cleanup
verify_lock
trace
syserr_real
wlre_stack
fm_checksum_
get_proc_id
orivileg=2a_mode_ut



Table VI - page 6

Text Size  Linkage Size Number
Category Language (words) (words) of entries Segment Name
b-Ul aim 61 16 1 absadr
p-UI pii 183 32 + threaad
6=U1I vapil 392 9?2 11 lock
65-US alm 10 12 1 Clock_
6-US alm 14 8 2 unwinder _util_
b=US alm 18 8 3 ati_rings_utli_
6=US alm 206 8 o) condition_
5-US ailm 28 10 2 wirgd_utillity_
6-US ailm 3818 42 5 oli_ooarators_
p=US alm 917 8 2 formiine_
6-US pli 121 28 3 cv_bln_
6-US plil 139 32 3 unlque_cnars_
6=US pii 243 32 + cv_dec
6=US pli 49 . 26 2 unjigua_blits_
6-US plil 585 50 + date_time_
6=-US pil 338 40 + oblJect_info_
B=US v2pil 130 18 1 area_asslign_
6-US v2pil 202 12 1 freen_
6-US veplil 355 20 2 alloc_
6-US vepii 365 16 2 area_
6=US vepitl 827 18 + slgnal _
6=US v2pit 34 20 2 try_to_unilock_lock
7-N aim 92 8 1 imp_status_driver
7=-N pill 101 34 2 Ilmp_get_buffer
7=-N pit 1063 24 1 imp_global_status
7-N pli 118 32 1 lom_imo_dcm_read
7=-N pitl 1238 132 14 lom_1lmo_dcm_init
7-N pil 1288 14k 20 ncp_maln_
7=N pil 146 24 2 imp_tnread
7=N pll 1769 178 5 AnCp_
7-N pll 182 L 5 Imp_waxeup
7=-N plitl 193 30 i lom_imp_dcm_write
7=N pit 194 38 3 Imp_util_wlred
7-N plii 194 Lt 5 imp_util|
7-N pli 202 30 1 Imp_writa_service
7-N pit 211 56 5 Ilmp_sarvice
7-N plii 222 40 3 ncp_ring_
7-N pli 2429 244 3 lom_Iimp_status
7-N plil 255 60 3 Imp_mlsc
7=-N pll 2713 412 4 ncp_toop_
7-N pit 274 38 3 imp_get_wired_buffer
7-N pli 277 36 1 imp_global_queue
7-N pi1 299 42 4 Imp_mark_host
7=-N pit 309 50 1 imp_read
7=-N pil 317 58 ) Imp_lock
. 7-N pil 32 26 i imp_ctleanup
7-N pit 406 56 2 Imp_wrlts
7-N pli 531 52 1 Imp_lnput_processor
7-N pil 549 98 3 Simp_init
7-N plt 612 132 21 Imp_error
7-N plit 657 - 56 + Imp_order
7=-N pil 726 78 + ncp_util_ -
7-N pll 741 158 4 neco_status_
7-N pll 773 72 5 Imp_input_processor_lInt
7-N pll 887 88 7 imp_attach
7-N pit 37 30 i Imp_release_wired_nbuffar
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Table VI - page 7

Language

alm
alm
alm
alm
alm
alm
alm
alm
alm
pld
pla
pla
piil
pli
veplil
veplid
vipli

vepld

Text Size
(words)

)
i
lao
2574
o0
50
FP)

8

)
102
Lio7
AV
iuh
L6
leid
lbsb
17v4

350

Linkage Size
(words)

lu
iU
14

54

iv
ic
b ¢
bo
o¢
Ly
40
15
74
ou

e

Number
of entries
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Segment Name

old_treen_
fast_hc_ipc_tv
old_alloc_
pli_ouperators
move_
$ss_active_tv_
old_area_
Lty_read_tv
tiy_write_tv
Usercode
dc_vpack
accept_alm_whj
list_dir
stalus
get_entry_name
ex_acl

acl

date_name_





