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NETBOOT -AUG=1984 18:07:00.24 VAXELN PASCAL Xx2.0-08 Page 1
ELN X2.0-08 }g NAY-1934 18:85:4 DlSKkStARHORKOS:EGAﬂACHE.UV1ROH.VHBJN?IQ(I)
module netboot;

LAAA A AR ARl R R i iR R R TET

i 0
ki B ®
S\ B Copari ht (c) 1984 *
?5 : by DIGITAL Equipment Corporation, Maynard, Mass. :
gi 8 * This software is furnished under a lLicense and may be used and copied *
1 0 » onl{ in accordance with the terms of such Llicense and with the «
10 0 * inclusion of the above copyr ghs notice. This software or any other =
111 * cogios thereof may not be provided or otherwise made available to any «*
1;2 * other person. No title to and ownership of the software is hereby «*
}‘3 : transferred. :
155 * The information in this software is subject to change without notice *
16! * and should not be construed as a commitment by DIGITAL Equipment *
}z: 8 + (Corporation. :
H ]
191 8 2' DIGITAL assumes no responsibility for the use or reliability of its «»
2?: E- software on equipment which is not supplied by DIGITAL. :
H @
i! § %tttttttttt!ttttttttttttt'tttttttttttttit!tt"'t"t'Ct'titttﬁi!tl'tttI't!!t't
4! 0
510 (+e
6! 0 * FACILITY:
71 0 *
g: 8 B VAXELN and MicroVAX |
H %
3?: 8 * ABSTRACT:
{ E
35% 0 * This module contains a network prinara bootstrap. It handles the
1 0 . DNA Low=-level Maintenance Protocol (MOP) messages to down-line
g% 8 ® load a VAX processor with a system memory image.
{ *
6: 0 * AUTHOR:
70 0 *
Sg: 8 * Len Kawell, 19-Nov=-1981
{ *
40! 0 * V1.0-01 Len Kawell 23-May-1984
611 0 = Call a new driver entry point to stog the device when the
4;: 8 » load is complete. This makes sure that the device does not
2‘5 3 * > continue receiving messages once the 0/S is loaded.
45 0




case byte of

memload_code: ( { Memory load )
loadaddr: “buffer; { Load address )}
image: buffer; { Image data )

"
NETBOOT 1§-AUG-1 4 18:07:00.24 VAXELN PASCAL X2.0-08 Page 2 i
ELN x2.0-08 2 -HAY-1836 18:83:4 DlSKkSTARUORKOS:EGAHACHE.UVlROH.VHB]NQTB(Z)
6? include
4 $datalink;
48
49 const
50 memload_code = g: Memory load without xfer addr )
51 0 request_program_code = 8; Request program }
5; 0 request_load_code = 18: Request memory load )
5‘ 8 parameters_code = 20; Paramters with xfer addr )
gz 8 opsys_pgmtype = 2; { Operating system program type )
57 8 transfer_parameter = 0; Transfer address parameter )
58 node_name_parameter =1; Node name parameter )
59 0 node_address_parameter = g: Node address parameter )
60 0 host_name_parameter = 3; Host name parameter )
21 8 host_address_parameter = &; { Host address parameter )
g‘ 8 maximum_retries = 8; { Maximum retries )}
65 0 ss$_normal =1; { Success )
66 0 ss$_bufferovf = ¥x600; { Buffer overflow error )}
67 0 ss$_ctrierr = Ix54; { Device controller error )
68 0 ss$_devinact = Ix20dé; { Device initialization error )}
98 8 ss$_nosuchnode = Xx28¢; { No respose from Load server )}
71 0 type
72 0 byte = 0..255; { Byte )
73 0 word = 0..65535; { word )
;g 8 buffer = array[b..ZSSJ of char; { 1/0 buffer )}
76 0 xmtmsg = packed record { Transmit message format)
77 0 code: byte; { Code )
78 0 case byte of
79 0 request_program_code: (
80 0 devtype: byte; { Device type )
81 0 mopver: bgte: { MOP version )}
8 8 99ntype: yte; { Program type )
0 request_load_code: (
0 loadnum: byte; { Load number )
8 error: byte; { Error flag )
8 end; >
0 rcvmsg = packed record { Receive message format) |
0 code: byte; { Code ) |
8 Lloadnum: byte; { Load number )} }
0
g

RS8R LR RN 2SRRI ARA

t de: ( { Pa )
e eg:?:::.packed array[lttsgg -

b s =D

of char;
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end;
bitmap = packed array[0..8192] of boolean; { PFN bitmap )

function net_init(var devtype: integer; data_buffer: “anytype):bcolean;
external;

function net_transmit(var buff: byte_data(buff_size); buff_size: word): boolean;
external;

function net_receive(var buff: byte_data(buff_size); buff_size: word): boolean;
external;

procedure net_stop;
external;

PQE
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NETBOOT 1§-AUG-1 4 18:07:00.264 VAXELN PASCAL x2.0-08 Page &
ELN X2.0-08 25=-MAY= 334 18:83:‘8 DISKkSTARUORK03: GAMACHE .UVIROM.VMBIN ?B(B)

0 0 function booSdownline_load(load_address: integer;
data_buffer: “anytype;
pfn_Bitmap: “bitmap;
var transfer_address: integer;
var node_address: datalink_address;
var node_name: varying_string(é)): integer;
§
3
3

*
*

booSdownline_Load - Downline load a system image
Inputs:

load_address - Starting physical load address
data_buffer - Pointer to an 8KB buffer for use by the load driver
pfn_Bitmap « Pointer to the Page Frame Number bitmap

Outputs:

transfer_address - Received transfer address
node_address - Received node address
node_name - Received node name

Function value =
ss$_normal - Downline load completed successfully

ss$_bufferovf - Load buffer overflow (ie. PFN invalid)
ss$_devinact - Device initialization error

ss$_ctrlerr - Device 1/0 error

ss$_nosuchnode - No response from a lLoad server

alalalal el il el el e el e e el T T P P

< ~
>
e W

ot

status: boolean;

retries: integer := maximum_retries;
request_opsys: boolean := true;
current_loadnum: integer := 0;
current_devtype: integer;

xmtbuff: xmtmsg;

rcvbuff: rcvmsg;

pi: integer;

— el el il il ) il il D el e il ) ) D ) D D il el il D ) D i il D D D D il D ol il i D il i

VIS S 0

NV NN =0V~
— ol ol ol ) ol -l b -l - il il il D D el D D il el il D D D el el il D il i el D el D il el el i

begin

BOOSDOWNL INE _LOAD:

.entry BOOSDOWNLINE_LOAD,*m<dv,iv,r2,r3,r4,r5,r6,r7,r8,r9,r10,.r11>
movab -0118(sp),sp
movl 84(09).(5?)
movl C(ag).r1
mov | #8,
movb #.,.r10
clrl r8

-
(]

wn
m
m

wvios
oM
wvivioom
-t e = DO OOO

NS
VIioO»
O -0 M
OVWOOOOVD
S O000OmMm™m
OOOOOOOSO
(slelelelelelelele)
O NN > 000000

-
v
O

—

rcvbuff.code := 0;
FEFA CD 94

oo
oo
e 1
-

clrb -0106(fp)

{ Initialize the driver )

—b i b
oo
NN —
— b
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178 3

179 3

180 3

181 3

182 3

1f-ade-1g 18:07:00.

F

0 G5
OOOOOOOOEE%F §§ g
0

if not net_init(current_de ;0. data_buffer)
6
A
1

ushl (ap)
gushal -g B(f )

calls NET_INIT
blbs r .vcg.1
then
begin
0034
booSdownline_Lload :3 zss_devinoct:
59 2004 8F 3C 0034 movzwl #20D4,r9
goto return;
0039
016C 3N 0039 brw RETURN
end;
003C
003C wvcg.1:
repeat
: 003¢
{ Create a Request Program or Request Load message )
if request_opsys
g sl
18 S5A E9 003cC blbc r10,vcg.2
then
begin
003F
xmtbuff.code ;= request_program_code;
FEF6 CD 08 90 03F movb #8,-010A(fp)
xntbuf!.dovtlgo t= current_devtype;
FEF7 CD FEFO CD 90 884& movb -0110(fp) ,=0109(fp)
xntbuff.no§voa = 1;
FEF8 CD 01 90 4B movb #1,-0108(fp)
xmtbuff. pgnt e 1= opsys_pgmtype;
FEF9 CD 02 90 8050 movb #2,-0107(fp)
end

0 11 882? brb veg.3

24 VAXELN PASCAL

STARWORKO3:

— - —

XE.O-OB Page 5
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185

186

187

188

— e b D
0080
N=200

193

194
195
1

197
198
199

200

LN

else
begin
xmtbuff.co
FEF6 CD OA 90
xmtbuff.lo
FEF7 CD 58 90
xmtbuff. er
FEF8 CD 94
end;

{ Transmit the mes
while not net_tran

ERRrEE
£ 1
10-AUG-1984 18:07:00.24 VAXELN PASCAL X2.0-08 0
23-ANT-138¢ 18:05:08 -2 BISREY 1 ARuoRk03 T eAmacHE .uvinom. vme TRETe3)

0057 wvcg.2:
0057
§§5;= request_Lload_code;
57 movb #A,-010A(fp)
] ngn := current_Lloadnum;
8 gc movb r8,-0109(fp)
ror := 0;
061
061 clrb -0108(fp)
0065
0065 wvcg.3:

sage and retry if it fails. )
sni;(xntbuff. size(xmtbuff)) do
006

04 DD 0065 pushl #4
FEF6 CD 9F 0067 pushab -010A(f?)
00000000« EF 28 F8 8098 calls  #2,NET_TRANSMIT
08 E8 072 blbs r0,vcg.é
begin
. 0075
retries := aotries -1;
57 07 8075 decl r7
if retries <= 0
0077
EC 14 0077 bgtr veg.3
then
beain
079
boo$ sunlino_load 1= ss$_ctrlerr;
59 54 BF 9A 79 movzbl #54,r9
got§750turn:
0128 N 70 brw RETURN

end;

PQ
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43
(o8 LN ]

R
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rororRON

— e o d
[« V. ¥ AV N}

(=1 el D)
rororON

221 3

1§-Ave-198 18:07:00.2¢ yhxeew eascar

0080

8838 veg.b4:

{ If Last message received was

end;

a Parameters message, then load done )
it rcvbuff.code = granotors-codc

52 FEFA 94 bl 106(fp),

14 §§ b1 s E:;' ) i b
ne en.

0087 3§ 08A bra.  DONE

D gen.i:
then
goto done;
0080

{ Receive a response message )
status := not_rocoig;ércvbuff. size(rcvbuff));
7€ 0106 8F 3C 08D movzwl 0106 -(s?)

FEFA CD 9F 092 pushab =-0106( g
00000000+ EF 2 FB 096 calls #2,NET_RECEIVE

{ If a message successfully received and it is either a Memory Load )
or a Parameters message, process it. )

if status and

09D
58 50 59 09D blbc 8 ?
52 FEFA gD A 0A movzbl g1 6{fp),r2
02 D1 0A cempl
13 0A8 beql veg.
2 D1 0AA cmpl re, M4
4C 12 0AD bneq vcg.9
OAF vcg.5:

((rcvbuff.code = memload_code) or
(rcvbuff.code = parametérs_ccde))
then
begin
00AF

if (rcvbuff.k?adnun = current_Lloadnum)

52 FEF 9A AF movzbl =-0105(fp),r2
Sg g D1 4 cn;l g.r§ v

6 1 14 beql veg.
s Dg 9 ts?l r5°
1 bneq vcg.8

s ey

XE Pago 7
GAHACHE.UVIRO".VHBJN 18(3)

PQ

vO!



NETBOOT
ELN gg.O-OG

i

225

rorornorN
ororNoN
O ~NO~

3
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243

244

245

4

Lol o oF o

-AUG-1 .24 VAXE N
}g “MAY=- 133 8 8§ 28 DISK STARWORKO3:
00BD wvcg.6:
or (rcvbuff,loadnum = 0)
then
bosin
08D
curasst-loadnun i= (rcvbuff.loadnum + 1) mod 256;
52 FEFB A B8 movzbl =-0105(fp),r2
6 C incl r
58 C movzbl r2,r8

{ If memory data, then move to proper memory location )

it rg¥buff.code = memload_code
A C
M 00¢7

52 FEFA CD movzbl 106(fp),r2
02 g; D1 0CC cn; g § e
25 12 OCF bneq vcg.
then
begin
00D

2 Compute memory location for data and check )
that page is valid in page frame bitmap. )}

rcvbuff.loadaddr::
addl2 (sp),=0104(fp)
rcvbuff.loadaddr:

if not pfn_bitmap*

integer :=
00D
FEFC CD 6E CO 00D

:integer + load_address;

0006
52 FEFC CD 00008200 gF €7 8006 divl3 l 00,-0104(fp),r2
08 68 52 EO 0EO bbs LF11) ,veg.?
Crcvbuff.loadaddr::integer div 512)
then
begin
00E4

boo$downline_load := ss$_bufferovf;
movawl #600,r9
goto return;
8859
008C 31 E9 brw RETURN

SSEE veg.7:

59 0600 8F 3C 88%2

end;

PASCAL

X Page 8
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4
349 ? € rcvbuff.loadaddr® := rcvbuff.image;
FEFC DD FFOO CD 0100 8F 28 885( movcS #100,-0100(fp),a=0104(fp)
248 S end;
00F&
F6 vcg.8:
249 & .
'"Sbrb
250 3 roquost_opgg? := false;
SA 94 F cirb r10
251 3 end
FF&41 N §8Fg brw veg.
0FB  vcg.9:
sgg g else
begin
00FB
350
gs { Decrement the retry count. If it is zero quit. )}
%S? retries := r:grios -1;
57 07 00FB decl r7
258 3 if retries <= 0
0FD
315 §0ro bleq gen.?2
FF3A 31 OFFF brw veg.1l
0102 gen.
59 ; then
60 boain
10
61 &
6; [ Return device error status. If no reponse was ever )
63 <& received from a load server, return no response )
gg 2 from server status. )
66 & bo %§ wnline_load := ss$_ctrlerr;
59 54 BF 9A §1 § movzbl #54,.r9
267 & if ; §uest_opsys
03 5A 1 blbs r10,.gen.3
303C S? §1§ brw RE!UaN
10C gen.3:

268 & then
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ECN X2.0-08 JRoASErIOR 10300 2 YASEUM CASCAL L RLEE00. 1 com melaEtold

269 & booSdownline_load := ss$_nosuchnode;

815¢
59 028C 8F 3C 10C movzwl #28C,r9
270 & é?1;oturn:
0094 3 m brw RETURN
271 & .nSilk
272 3 end
0114
273 2 until false;
0114
274 1
SPS 1 done:
76 1

0114
0114 DONE:

;;z: } { Get the lLoad parameters )
79 1 pi = 1;
8114
56 01 pO 114 mov L #,rb
280 1 transfer_address := =1; 0117
SA 10 3( DE 8117 moval 210(ap),r10
6A 01 CE 118 mnegl #1,(r 0}
281 1 node_name := '°‘;
011E
58 18 Bg DE 8115 moval @18(ap).r8
68 B4 12 clrw (r8)

288

Er gy

with rcvbuff do

0124
284 1 repeat '2¢
57 14 BC DE §1§6 moval al4(ap),r?7
128 vcg.10:
5
§39 ; { Scan parameter lList for parameters. )
ga case ord(paramlpi)) of

52 Fssaoabgs g? movzbl -glggf:s)[rbl.r2

casel
g case.288:

b el e )
[« 1. -]




1§-A6-188 18:07:08-2 yhaeyn en

NEYBO?T
ELN X2.0-08
8};3 caso.zlasggz

S5A 1 veg. 14
89
90 g node_nano_paranotori
135A a case label:
29 3 node_name :: xubstr(paron. pi + 2, ord(paramlpi + 11));
52 FEFC CD46 9A 1§A movzbl 104(fp)lr6] ré
F7 14? cvtlw  r2,.(r
1 g,
veg.
68 06 80 0143 aove 30Ul
14B vcg.11:
02 AB FEFD CD46 g! 28 1&? movcs  (r8),-0103(fp)(ré61,02(r8)
F 11 15 brb veg. 14
9
9; g nodo_addross_paranc% ;:
81 55 a case label:

~N
0
&~
W

begin
- 0155

If only a 2 byte node address sent,
DECnet Ethernet high-order address.

if ord(para?ggi + 1)) > 2

gad it using the )

noror
OO
oo~

Pl o F O o

52 FEFC CD&S 9A 155 movzbl =-0104(fp)Crél,r2
02 52 D1 158 cmpl rée.n2
15E bleq vcg.12
goo 4 then
01 & no ?6 ddress :=
67 FEFD CD46 06 28 16% movcy  #6,-0103(fp)Crél,(r?7)
10N 16 brb vcg.13
169 wvcg.12:
02 5 substr(param, pi ¢+ 2, size(node_address))
03 § else
04 & begin
3169
305 S no§1ssddross «~ *'*(170,00,04,00,00,00,00,00);
67 FE92 CF 06 3 169 movcl  #6,$CODE.(r7)
306 S suggtg(nodo_addross. 5. 2) := substr(param, pi + 2, 2);
52 FEFD (D46 9 1;F ovab =0103(fp)Lré6l,r2
b6 AT S 80 0195 earglB s | o 114

N_PASCAL
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NETBOQT
ELN 23.0-08
307 S
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s 3

ot

35

328 1

1f-ale-198s 18:7:08.2¢ yaceun

en§
178 veg.13:

i f the node address does not have an area address, set )

t to area 1,

52 85 A7 9A 17 movzbl 05(r7),r2
4 52 D1 }gg cempl ré. h

it ord(suhggg(nodo_addross. 6, 1)) <&
bgeq veg.14

then

sug%ér(nodo,addross. 6, 1) :=
52 04 €O 1 E addl2 #4,r
05 A; 22 90 1 movb r2,05(r?)
d chr(ord(substr(node_address, 6, 1)) + 4);
end;
8189
09 N 189 brb veg. 14

transfer_parameter:
0188
0188 a case label:
transfer_a ?rcss := substr(param, pi + 1, 4)::integer;
S2 FEFC CD4&6 9E 188 movab -0104(f?)[r6].r2
6A 62 DO } movl (r2),(r10)
end;

i := pi + ord(paramlpi + 1)) + 2;
p P P 182

52 FEFC CD4&6 9A 194 movzbl =0104(fp)(rél,r2
52 56 CO 19A addl ré,r
56 52 02 (1 190 addl #2,r2.rb
until transf.r_addrgz? >= 0;
A D §1A1 tstl (r10)
31 1A3 blss veg. 10

boo$downline_load := ss$_ n§rngl.
1AS

59 01 0O movl f,r9

X Page 1
TARWORKO3: EGAHACNE UVllOﬂ.VHBJNgll(i)
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FEN X3.0-08 %9'3292‘88 18:08:28-2% B1SRE¥TAAUGAK o3 EcRmatke .uvirom. vmedaETe ()
329 1 return: W
81Ag RETURN:

{ Make sure the device is stopped )

NN
NN
W —=O
— i e d

net_stop;

1A
00000000« EF 00 fB 81Ag calls #O,NET_STOP
;;k 1
S 1 end;
1AF
50 59 DO 1AF mov l r9,r0
04 185 ret

18
36
g!? 8 end; .,

EPASCAL/MACH/LIS=.13%:/0BJ=0BJS: VMBS :NETBOOT+ELNS:RTLOBJECT/LIB




N

Phi
In
gli

yi
Pa:
Psi
Cro
As!
Th
86(

Thg




0430 AH BT13A-SE C EQUIPMENT CORPORATION

VAX/VMS V4.0 NTIAL AND PROPRIETARY




