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tlcility: SMOUNT System Service

Abstract:
This module contains the dispatcher for the SMOUNT system service,
which is implemented as a privileged shareable image.

; Dverview:

The SMOUNT system service is contained as a privileged

shareable image that is linked into user program images in gxactl{

the same fashion as any shareable image. The creation and installation
of a privileged, shareable image is s iahtly different from that

of an ordinary shareable image. These differences are:

1. A vector defining the entry points and providing other
control information to the ina?e activator. This vector
i:taigh: lowest address in an Tmage section with the VEC
attribute.

2. The shareable image is linked with the /PROTECT option
that marks all of the image sections so that they will
g:g c:g:g and given EXEC mode ownership by the image

v .

3. The shareable image MUST be installed /SHARE /PROTECT
with the INSTALL utility in order for the image activator
s?s;ggn;c:‘tho privileged shareable image to the change mode
chers.

A privileged shareable image inglononting system services is comprised
of the following major components:

1
(1
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1. A transfer vector containing all of the entry points and
ollecting them at the lowest virtual address in the shareable
mage. This formalism enables revision of the shareable

1::g’tuithout necessitating the relinking of images that
u .

2. A Privileged Library Vector in a PSECT with the VEC attribute
that describes the entry points for dispatching EXEC and
KERNEL mode services along with validation information.

3. A disrotchor for kernel mode services. This code will
be called by the VMS change mode dispatcher when it
fails to recognize a kernel mode service request.

IETATE TR TR PR TR PR TR Y

4. A disrotchor for executive mode services. This code will
be called by the VMS change mode dispatcher when it fails
to recognize an executive mode service request.

5. Service routines to perform the various services.

Environment:

VAX/VMS operating system, installed as a privliged shareable image.
Author:

Steven T. Jeffreys
Modified by:

v03-001 STJ50311 Steven T, Jeffreys, 24-Feb-1983

= Move FP to SP before disgatching to called routine. This
is necessary because high level langauges (lLike BLISS)

assume that FP=SP at routine entry.
= Add kernel dipatch vector for $DALLOC_DEVS.

(e l=l=lolmlolal=leli=i=i=i=l=l{=l=llelelelelelelelelelelals]
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OO0 O0O0O0O0O0OO0OO0O0O0O0O0O0O0O0O0O0OO0OO0OOOOOO

v02-002 STJ0204 Steven T, Jeffreys, 07-Feb=-1982
Added R4 to the register save mask.
v01-001 STJO158 Steven T. Jeffre 04-Jan-1981

S,
Removed .LIBRARY reference to SV!SLIBRARY:LIB.HLB
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.SBTTL Declarations and Equates
Include Files

Macro Definitions

DEFINE_SERVICE = A macro to make the appropriate entries in several
ifferent PSECTs required to define an EXEC or KERNEL
mode service. These include the transfer vector,
the case table for dispatching, and a table containing
the number of required arguments.

Note that the case table that is created is used to
branch to another table which will in turn JMP to the
actual routine entry point. This is done because the
routine tntr‘ point may be further aua‘ than the
signed=-word branch displacements used by the CASE
instruction can reach.

In addition, a special provision has been made to
allow for system services that execute in the access
mode of the caller. In effect, the routines are
called directly by the user.

DEFINE_SERVICE Name,Number_of_Arguments,Mode

.MACRO DEFINE_SERVICE ,NAME ,NARG=0,MODE=KERNEL

.PSECT $SSTRARSFER_VECTOR,PAGE ,NOURT ,EXE,PIC

.ALIGN QUAD : Align entry points for speed and style

: Define a convenient Label that can be
referenced at Link time by internal
modules.

Define name 25 universal symbol for entry
Use entry mask defined in main routine

AR T AT E TRA TR TR A TE TR TR PR PR PR PR PR PR PR PR PR TR PR T X

NAME '$U:

. TRANSFER NAME
.MASK  NAME,*M<R4>

(=il md =il =i =l=l=lelelelelelelelelelelele l=l

bbb mb bl =l =il lelelelalalel=]

S Detine KERNEL transfer vector

LIF IDN MODE ,KERNEL

gg?x I<KCO0E_6ASE4KERNEL-COUNTE=>t: fhange to kernel mode and execute
: Return

KERNEL _COUNTER=KERNEL_COUNTER+1 ; Advance counter

PSECT KERNEL_NARG,BYTE,NOWRT ,EXE,PIC )
.BYTE NARG : Pefine number of required arguments

PSECT MOUNTDSP_KERNEL _DISP1,BYTE ,NOWRT,EXE,.PIC
.WORD  NAME '$K=-RCASE_BASE : Make entry in kernel mode CASE table

.PSECT MOUNTDSP_KERNEL_DISP3,BYTE ,NOWRT ,EXE,PIC
NAHE'SK:ngbc G*NAME +2 : Make entry in kernel mode JMP table

= ettt bbbl =l ==l el lelolelalelelelell=lel=lelol=

OO0 O0OOO0O0O
OCO00O0O0O0O0OOODOO0O0O0O0O0O0O0O0O0O0O0OO0O0O0OCDO0O0O0O0O0O0O0O0O0OOO0OOODOOOO0OO0O0OO00O
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N = O VOO NON NS AN —

oo

E Define EXEC transfer vector.

I
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3 :

4 o IF IDN MODE,EXEC

5 gg?ﬁ 0<ECODE_§ASE#EXEC_COUNTER>R;tChange to executive mode and execute

; Return

g? EXEC_COUNTER=EXEC_COUNTER+1 ; Advance counter

3 PSECT EXEC_NARG,BYTE,NOWRT,EXE,PIC

4 .BYTE NARG ; Define number of required arguments
7 PSECT MOUNTDSP_EXEC_DISP1,BYTE,NOWRT ,EXE,PIC ‘

; .WORD  NAME'SE-ECASE_BASE ; Make entry in exec mode CASE table
7 .PSECT MOUNTDSP_EXEC_DISP3,BYTE,NOWRT,EXE,PIC

; NAHE'SE:JE:DC G*NAME+2 : Make entry in exec mode JMF table

7
7

3 Define a transfer vector that will allow execution
: to occur in the access mode of the caller.

IF IDN MODE,ALL
JMP G*NAME +
ENDC

.ENDM  DEFINE_SERVICE H

Define a macro that will perform a check on the number of KERNEL and
EXEC vectors defined. If too many are defined, issue a compile-time
error message.

«MACRO CHECK VECTORS
. IF GREATER KERNEL_COUNTER=-<KCODE_VECTORS=1>
.ERROR 1 ; Too many KERNEL vectors

ENDC
IF GREATER EXEC_COUNTER=-<ECODE_VECTORS=1>
ERROR 2 ; Too many EXEC vectors

6
¢
2
:
8
8
8
:
9
9
9
9
9
9
9
9
9
9
0
0
§

VOO NO WS NN =200 ~NOC N 8 LN = O O 00 NS IR = O OV 0O NOMA S N = OO 0O NN NS LN =2 O

-ENDC
.ENDM  CHECK_VECTORS
: Equated Symbols
$PLVDEF ; Define PLV offsets and values
} $SSDEF : Define system status codes
} : Initialize counters for change mode dispatching codes
14 EXEC_COUNTER=0 ; Exec code counter
} KERNEL _COUNTER=0 ; Kernel code counter
} ; Own Storage
19 ° .PSECT KERNEL_NARG,BYTE ,NOWRT,EXE,PIC

4
(1

33
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? KERNEL _NARG: ; Base of byte ta?le containing the
- ; __number of required arguments.
0000 .PSECT EXEC_NARG,BYTE,NOWRT ,EXE,PIC

; EXEC_NARG: ; Base of byte table centaining the
4 ; number of required arguments.

|
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SBTTL Transfer Vector and Service Definitions

+

The use of transfer vectors to effect entry to the 8¥lt¢l services

onablo1 some updating of the shareable image containing them without necessitating
a re=link of all programs that call them. The PSECT containinng the transfer
vector will be positioned at the lowest virtual address in the shareable image

and so long as the transfer vector is not re-ordered, programs Linked with

one version of the shareable image will continue to work with the next.

Thu’ 8s additional services are added to a privileged shareable image, their

definitions should be added to the end of the following List to ensure that

?rograns using previous versions of it will not need to be re-link?d.

0 conglotoly avoid relinking existing programs the size of the privileged

:R:r::péotinggo must not change so some padding will be required to provide
rtun

V0O ~O~
4

y for future growth.

DEFINE_SERVICE SYSSMOUNT,1,ALL ; SMOUNT main entry point
DEFINE-SERVICE SYSSVMOUNT,1,EXEC : Internal MOUNT routine
DEFINE_SERVICE SCOPY_INFO,2.EXEC : Internal MOUNT routine
DEFINE-SERVICE $CHANBGE_PROT.0,EXEC : Internal MOUNT routine
DEFINE_SERVICE SDALLOC_DEVS,1,KERNEL ; Internal MOUNT routire

The base values used to generate the dispatching codes should be negative for

user services and must be chosen to avoid overlap with any other privileged
shareable images that will be used concurrently. Their definition is

deferred to this point in the assenblg to cause their use in the preceding

macro calls to be forward references that guarantee the size of the change

mode instructions to be four bytes. This satisfies an assumption that is

made by for services that have to wait and be retried. The PC for rotrying

the change mode instruction that invokes the service is assumed to be & bytes

less than that saved in the change mode exception frame. Of course, the particula
service routine determines whether this is possible.

The changs-node §39.’ available to SMOUNT are the decimal values
from 16522 to 16527. Allow for & EXEC and 2 KERNEL change mode vectors.

ASE=16522 ; Base CHME code value for these services
ECTORS=4 : Number of EXEC change mcde vectors
ASE=<ECODE _BASE+ECODE_VECTORS> ; Base CHMK code value for these services
ECTORS=2 : Number of KERNEL change mode vectors

OCO0OO0OO00O0O0O0O0O0O0O0O0O
OCOO0O0O0O0O0 OO0 O0COO0O0O

QOO0 O0O00O00O
= o=d=4
oo OO OO

OO0
(=l=l=l=l=l=l=]
OO0 O00O0O

0000408A 8086

WS WIN = O V00 N WS N = O V00 N WSS IR = O OO N S IR - O
?

OO VWIS B 8 B
FKIRMIMI 20 0000000099999 % % %s 0s

0000000 006
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;g .SBTTL Change Mode Dispatcher Vector Block
; This vcctor is used by the image activator to connect fvileged sh L
11 inago to the vns chanzo mode dispatcher. The offsets n t : :oc:g: a:..::f? 3
7; : rel a‘ ve to enab o thc construct on of position independent images. The system
; : ¥crs on number w be used the image activator to verify that this shar.oblc
7; : image was L nkod u th the syn ol tablc for the current syston.
;? E Change Mode Vector Format
78 T “Vector Type Code U pLVSL_TYPE
S ! e !
g 0} i (PLVSC ?E::noo) i »
8 6 i ; ! System Version Number ! PLVSL_VERSION
882 ? ; i (SYSSK_VERSION) i
§882 ; : Kernel Mode Dispatcher Offset ! PLVSL_KERNEL
006 87 ; $emmccmccnmccnncccccccccane cececcccmcccccaant
§882 gg : ; Exec Mode Entry Offset ; PLVSL_EXEC
006 290 : $emmcccccccacacaaan R ——— +
0006 91 . ! Reserved !
0006 92 . ! !
006 9; : oo b - - e -d
882 3; : ; Reserved ;
006 9 : $emecccccncccnccnacan ceccccccccccnccnccccea B
882 38 ; ; RHS Dispatcher Offset 5 PLVSL_RMS
006 399  S—— e————. -
§§82 8? : E Address Check ; PLVSL _CHECK
06 : S cm————— ————— ;
§ 06 g :
000 §§ ; - .PSECT MOUNTDSP,PAGE,VEC,PIC,NOWRT ,EXE
00000001 0 0 .LONG PLVSC_TYP_CMOD : Set type of vector to change mode dispatch
00088888' 84 83 .LONG SYSSK"VERSION 3 ldcnt!g{ slstcn version . .
0000 , 8 .LONG KERNELC DISPATCM=-, : Offset to kernel mode dispatcher
F§§§FFFF' ?é }? 't8=2 XEC_DISPATCH~-. : g:szgs.go executive mode dispatcher
1 1 -LONG : Reserved.
§080§§§g 18 1§ .LONG : N: Rgg.dispatchor
0000000 1C 14 .LONG ; Address check = PIC image
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} +SBTTL Kernel Mode Dispatcher
} Input Parameters:
' : (SP) = Return address if bad change mode value
g : RO = Change mode argument value.
g : R4 = Current PCB Address. (Therefore R4 must be specified in all
0 0
:
4
3
8
5
“0
21
8
4

+
+

register save masks for kernel routines.)

AP = Argument pointer existing when the change
mode instruction was executed.

FP = Address of minimal call frame to exit

the change mode dispatcher and return to

the original mode.

(TR TETEA TR PR PR PR PR PR PR PR PR PR TR PR TR T

0000
05

0000 PSECT MOUNTDSP_KERNEL_DISPO,BYTE ,NOWRT ,EXE,PIC
KACCVIO: ; Kernel access violation
S0 0C 3¢ VIWL #SSS_ACCVIO,RO ; Set access violation status code
04 RET : and return
004 KINSFARG: : Kernel insufficient arguments.
S0 0114 B8F 32 003 gg¥lUL #SSS_INSFARG,RO 3 Scttstatus code and
: return
: : to forward request
05 oOA KNOTME: RSB RSB f d
082 KERNEL _DISPATCH:: : Entry to dispatcher
51 BF72C0 9 0 4 MOVAB  W*-KCODE_BASE (RO) ,R1 : Normalize dispatch code value
F8 1 1 &5 BLSS KNOTME ; Branch if code value too low
0 51 81 1 4 CMPY R1,#KERNEL_COUNTER : Check high limit
: Branc out of range
F3 1E } 4 BGEQU  KNOTME Branch i f
017 48 : The dispatch code has now been verified as being handled by this dispatcher,
017 50 ;: now the argument List will be probed and the required number of arguments
. ' ; verified.
}; s ified
51 0000°CF&41 9A 0017 gi MOVZBL U‘KERNSL NARGCR1],R1 ; Get required argument count
51 & 9F41 DE 1g 4 MOVAL  a#4[R1). 1 ; Compute byte count 1ncluding arg count
' 25 IFNORD R1,(AP) ,KACCVIO : Branch i oralist not readable
BF72°'CF40 6C 91 00ZE g CMPB (AP) U“(KERNEL_NARG-KCODG_OASE>[R0 : Check for required number
1 1F 0 5 BLSSU  KINSFARG :~ of arguments
SE D 00 OC S MOVL FP,SP : Copy FP to SP
0 AF O ] CASEW  RO,- ; Case on change mode
) 6 - : argument value
0C 61 #KCODE_BASE, - ; Base value
00 4OBE B8F )G 6; #<KERNEL _COUNTER-1> : Limit value (number of entries)
0( E 2‘ KCASE_BASE: : Case table base address for DEFINE_SERVICE
UU :
'ﬁ C 33 Case table entries are made in the PSECT MOUNTDSP_KERNEL DISP1 by
003C : invocations of the DSF{NS-;ER 1CE macro. Th’ four PSECTS.
'} C 67 ; MOUNTDSP_KERNEL_DISP0,1,2.3 will be abutted in lexical order at Link-time.
UU :
UU
'

—

PSECT MOUNTDSP_KERNEL_DISP2,BYTE ,NOWRT . EXE,.PIC
BUG_CHECK IVSSRVRQST,FATAL ; Invalid system service request
RSB : Return to reject out of

; range value

—

—
N =O 000

-~

=
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V04-000

==

g == .SBTTL Executive Mode Dispatcher
9 E Input Parameters:
;s § (SP) = Return address if bad change mode value
? E RO <~ Change mode argument value.
: AP = Argument pointer existing when the change
g : .03. ’nstguct on was oxogutod. .
5 ; FP = Address of minimal call frame to exit
9 : the change mode dispatcher and return to
: the original mode.
0000 3 : .PSECT MOUNTDSP_EXEC_DISPO,BYTE,NOWRT,EXE,PIC
? EACCVIO: ; Exec access ¥iotation
50 0C 3¢ 9 VIWL #SS$_ACCVIO,RO : Set access violation status code
04 3002 398 Einsrare § koot Ineutiicions t
: Exec insufficient arguments.
S0 0114 BF 32 8 &4 9 VIWL #SSS_INSFARG,RO ; Set status code and ’
89 95 RET : return
05 Ooa 39 ENOTME: RSB : RSB to forward request
008 98 EXEC_DISPATCH:: ; Entry to dispatcher
51 BF76 CO 95 99 MOVAB W*=-ECODE_BASE(R0O) ,R1 : Normalize dispatch code value
F8 1 680 BLSS ENOTME : Branch if code value too low
03 51 @1 401 CMPW R1,#EXEC_COUNTER : Check hi?h mit
F3 1E 2 BGEQU ENOTME : Branch 1T out of range
404 : The dispatch code has now been verified as being handled by this dispatcher,
405 ; now the argument List will be probed and the required number of arguments
20 : verified.
51 _0000°'CF&41 9A 408 ° MOVZIBL W*EXEC_NARG[R1],R1 ; Get required argument count
51 00000004 9F&1 DE 40 MOVAL  a#4[R1].21 : Coaputg byte cognt 1ncluding arg count
410 IFNORD R1, (AP) ,EACCVIO : Branch if arglist not readable
BF76'CF40 6C 91 411 CMPB  (AP) W <EXEC_NARG-ECODE_BASE>LRO] ; Check for required number
pr1f 41; BLSSU  EINSFARG : of arguments
SE D D0 41 MOVL FP,SP : Copy FP to SP
50 AF 414 CASEW RO,~- ; Case on change mode
415 - : argument value
61? #ECODE _BASE,~ ; Base value
02 4O0BA 8F 41 l(EXEC-COUNfER-1> : Limit value (number of entries)
:} ECASE _BASE: ; Case table base address for DEFINE_SERVICE
420 ; Case table entries are made in the PSECT MOUNTDSP_EXEC DISP1 by
61 ; invocations of the D¥F£N§_S RVICE macro. The four PSECTS,
2 § : MOUNTDSP_EXEC_DISP0,1,2,53 will be abutted in lexical order at link-time.
0000 404 .PSECT MOUNTDSP EXEC _DISP2,BYTE,NOWRT EXE,.PIC
425 BUG_CHECK IVSSRVRQST,FATAL : Invalid system service request
05 & ’ RSB : Return to reject out of
2 8 : range value
429 ;
430 ; By this time, all EXEC and KERNEL vectors have been defined. Perform

e 0090090000000 9000000000000 0000000000 BB eV VNNV NNV VWV DV VRV WV NV VIV VeV VeV VeV Ve B Be Vg
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a assembly=time check to make sure the number of vectors is reasonable.

CHECK_VECTORS
.END

Page }?)
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Symbol table -SEP~-1 MOUNT .SRCJMOUNTDSP.MAR; 1 (1)
ot 1ot e o ¥ B8
SCHANCE “PROTSU 00000018 R 3¢
:Egv {nFOSE RERRRER * [
YTIN 8
SCOPY = INFOSU 86000038 R i
AL B s * O
S$DALLOCTDEVSSU 88888888 RG 4
BUGS _IVSSRVRQST TRRRRRRE
EACCYIO 0 R C
ECASE _BASE CR C
ECODE _BASE = A
ECODE_VECTORS = &4
EINSFARG 4 R C
ENOT A R C
EXEC_COUNTER = 00 3
EXEC_DISPATCH 0 RG !
EXEC 6 5
KACCUIO 2 A
KCASE _BASE CR B
KCODE _BASE =z 4
KCODE "VECTORS =
KERNEC_COUNTER =
KERNEL DISPATCN 80 0 RG A
KERNEL “NARG 0 R 2
KINSFARG 0000004 R A
TME 0800 A R 0A
PLVSC_TYP_CMOD = 0000 8 1
$S$_ACCvIO = 0000000C
SS$_INSFARG = 00000114
SYSSK_VERSION reveenne X 9
SYSSMOUNT reaeenner X 4
SYSSMOUNTSU 00000000 RG 4
SYSSVMOUNT | Sedebededdeded 4
SYSSVMOUNTSE 00 00008 6
SYSSVMOUNTSU 00000008 RG 04
b mem oo o m e
i Psect syropsis !
PSECT name Allocation PSECT No. Attributes
. ABS . ( 8.) 0 ( ?.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
3 3 ( . 01 ¢ «) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
KERNEL _NARG ( 1.) § ( i.) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
gc NARG ( g_; ( o) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
$SSTRANSFER_VECTOR ( 39.) 04 ( &.) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC PAG
MOUNTDSP_EXEC_DISP1 ( 3 03 C %5.) PIC WUSR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
MOUNTDSP_EXEC _DISP3 ( 18.) ? ( 9.) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
MOUNTDSP KER"L-DISN ( o) ( .) PIC USR CON REL LCL NOSHR EXE RD NOWRY NOVEC BYTE
MOUNTDSP™ KERNEI.-NSPS ( " s ( o) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
TOSP™ £ 3.} { ) PIC USR CON REL LCL NOSHR EXE RD NOWRT VEC PAGE
HOUNTDSP_KERNEL-DISPg ( 60.) OA ( 10.) PIC WUSR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
MOUNTDSP_KERNEL Dgal’ ( o) ( 11.) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE
mTDSP EXEC D!S ( 60.) C ( 12.) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE

22
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MOUNTDSP = MOUNT system service dispatcher g-SEP-1ggk 83: 8:6? AX/VMS Macro V04-00 Page 1;
Psect synupsis -SEP=1984 02:04:2 MOUNT .SRCJMOUNTDSP.MAR; 1 )
MOUNTDSP_EXEC_DISP2 00000005 ( 5.) 0D ( 13.) PIC USR CON REL LCL NOSHR EXE RD NOWRT NOVEC BYTE

$= - b

{ erfornanco indicators i
Phase Page faults CPU Time Elapsed tiuo
Initializaticn ‘ 167 : §.; : §:§1. 1
oanond roc-ss :00:00. 100:04.

o - 2” :00:05.0 :00:17. 9

Sylbo table sort 0 :00: ?.gg :00:01.
Sy-bol table output :00:00.1 :00:00.
Psect synopsis output 0:00:00. :00:00.
Cross-reference output g 8: . 8: 0: .99
Assembler run totals 54 :00:08.1 :00:29.

uorking sg; Llimit was 1350 pages.
bytos pages) of virtual memory were used to buffor he intermediate code.
Th ro were 30 pages of symbol table space allocated to hold 452 non-local and 0 local symbols.
435 source Lines were read in Pass 1, producing object records in Pass 2.
6 pages of virtual memory were used to define 12 macros.

-~ e X

! Macro library statistics !

P

.............. +
Macro Library name Macros defined
tgsgSDUAsg SYS.0BJILIB.MLB;1 g
SSSDUA SYSLIBISTARLET.MLB;2
TOTALS (all Llibraries) 7

493 GETS were required to define 7 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LIS$:MOUNTDSP/0BJ=0BJS :MOUNTDSP MSRCS :MOUNTDSP/UPDATE=(ENHS :MOUNTDSP)+EXECMLS/LIB

e — gﬁ; ]
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