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Document Overview CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

1 Document Overview

This document describes the hardware configuration characteristics that
affect interconnect netwk routing, processing element node partitions, and
barrier synchronization for each of the CRAY T3D multiple-cabinet (MC)
systems with serial numbers 6001 through 6015.

The information provided in this document describes the communication
links, module layout, and barrier synchronization circuits for each of the
CRAY T3D MC systems.

1.1 Communication Links

For each system, a Y-dimension communication link figure is shown first,
followed by figures that skothe X- and Z-dimension communication links.
Figure 1 shows a sample figure of the Y-dimension communication links.

@@ KEY

Cabinet 0 )
Logical Node Number

4" (Hex - L_WHOAMI)
€6 &)
¥~ Physical Node Number

(Hex - P_WHOAMI)

Figure 1. Sample Y-dimension Communication Links

In each of the Y-dimension communication link figures, the nodes
(represented by theval shape) contain snumbers. The top number si®

the logical node number; and the bottom number shows the physical node
number.

The logical node number is egalent to the number read from a logical PE
number (L_WHOAMI) register with bitDset to 0. For example, logical
node 522¢ contains the logical PEs 5z22and 523

The plysical node number is eguailent to the number read from aygltal
PE number (P_WHAMI) register with bit Psetto 0. Br example, plysical
node 5224 contains the physical PEs 532nd 523

Figure 2 shars a sample figure of the X- and Z-dimension communication
links. Each of the X- and Z-dimension communication link figuresvalo
the same numbering convention as described for the Y-dimension
communication links.
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) Document Overview

020 012
| cos (920 912" cos KEY
Logical

Y 002 Node
z 100 ‘\ Physical
i85 —Ci%) Node
X

Figure 2. Sample X- and Z-dimension Communication Links

For clarity, the figures do not include the asrbeads on the communication
links or the communication links that complete the torus in the X- and Z-
dimension. Figur@ shavs hav the torus communication links are connected
in the Y=3 plane of nodes shown in Figure 2.

KEY
Logical

V=
Z 030 032 Node
I 5/030 \1032 ~~ Physical
X

Node

Figure 3. Sample Torus Communication Links

To keep the X- and Z-dimension communication link figures to a reasonable
size, the exact positions of the 1/0 gateway nodes and spare processing
element (PE) nodes are not shown. Instead, when a communication link
between two PE nodes also connects to an I/O gateway or spare PE node,
the communication link is highlighted and labeled with the physical node
number of the 1/0O gateway input node or the physical node number of the
spare PE node.
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Document Overview CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

Figure 4 shows sample 1/0 gateway communication links. The most
significant digit of the physical node number for an I/O gateway node is
always Gg

KEY

Logical

‘/ Node
902~ Physical
Node

Figure 4. Sample I/0 Gateway Communication Links

Figure 5 shows sample spare PE node communication links. The most
significant digit of the pysical node number for a spare PE nodensgs 9.

Y
z
.
KEY
Logical

‘/ Node
902 "= Physical
Node

Figure 5. Spare PE Node Communication Links

4 Cray Research Proprietary HMM-089-0



CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) Document Overview

Figure 6 shows sample communication links for PE nodes that connect to
both 1/0 gateway nodes and a spare PE node.

Z 1 I
., e
BB

010 012
C06 010 91C 012 C06

o
&Y

KEY
: z
Logical
‘/ Node
¥~ Physical X
Node

Figure 6. Sample Spare PE Node and I/O Gateway Communication Links

1.2 Module Layout

The module layout figures show the slot number a module resides in and
show the physical nodes that are located on the module (refer to Figure 7).
The physical node number is equivalent to the number read from a
P_WHOAMI register with bit 2set to 0. Br example, pysical node 61¢;
contains the physical PEs 64{and 610.

KEY
61C Th(IjS ISthEEEX Slot Ya Za Zb Yb
node numbper. 1 =—G0A BLA — m——G2A 63A =
(P_WHOAMI) 2 =—60C 61C == == 62C === 63C =—

Figure 7. Sample Module Layout

1.3 Barrier Synchronization Circuits

The barrier synchronization circuit figures show the bypass point
connections for each of the CRAY T3D MC systems.
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2 CRAY T3D MC2048 System

The CRAY T3D MC2048 system contains 2,048 PEs in 1,024 processing
element nodes and is housed in four cabinets. The following subsections
describe the communication links, module layout, and barrier
synchronization bypass points for the CRAY T3D MC2048 system.

NOTE: Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespdal
PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 1B

NOTE: Throughout this document, péical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bits2t to 0.
For example, plysical node 104y contains the pfsical PEs 104g
and 10Bg.

NOTE: Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with bitsat to 0.
For example, logical node 1QAcontains the logical PEs 1QA
and 10Bg.

6 Cray Research Proprietary HMM-089-0
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2.1 CRAY T3D MC2048 Communication Links

Figure 8 shows the physical communication links between nodes in the Y
dimension. Note that the nodes are not connected in sequential order of
physical node number.

DD

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3
5B2
(BTGB
KEY

Logical Node Number
‘/ (Hex - L_WHOAMI)
¥~ Physical Node Number

(Hex - P_WHOAMI)

Figure 8. CRAY T3D MC2048 Y-dimension Communication Links

Figure 9 shows the physical communication links between spare nodes in
the Y dimension.

2 Ca G g G GO

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3
e GO e GO O e e CO O e 2 G GO
KEY

Physical Node Number
(Hex - P_WHOAMI)

Figure 9. CRAY T3D MC2048 Spare Node Y-dimension Communication Links

Figure 10 through Figure 13 show the physical communication links
between the nodes in the X and Z dimensions charity, the figures do not
show the communication links that complete the torus in the X and Z
dimensions are not shown.
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Figure 10. CRAY T3D MC2048 Cabinet 0 X- and Z-dimension Communication Links
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Figure 11. CRAY T3D MC2048 Cabinet 1 X- and Z-dimension Communication Links
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Figure 12. CRAY T3D MC2048 Cabinet 2 X- and Z-dimension Communication Links
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Figure 13. CRAY T3D MC2048 Cabinet 3 X- and Z-dimension Communication Links
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2.2 CRAY T3D MC2048 Module Layout

Figure 14 through Figure 17 show the module layout and physical node
locations in each of the four CRAY T3D MC2048 system cabinets. Each
figure represents the physical node number as a three-digit hexadecimal
number that is equalent to the number read from the P_WANMI register
with bit 2 set to 0. Br example, physical node 0@2ontains the physical
PEs 002¢ and 003¢.
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Slot Ya Za Zb Yb
1 =——G0A m————GlA == = G2A m—G3A =—
2 ==B0C == G1C == == 62C m——— 63C =—
3 ==(08 m———— 18 === (28 m—— 538 =—
4 =—=@0E =——— GlE == == 62F =m——— G3E =—
5 06 = 16 == 526 m—G36 =—
6 =000 m——— 10 == —620 m——G30 =—
7 =004 m— 14 m— (24 m— 34 —
8 ==f02 m— 12 m— (22 m— 532 =—
9 ==50A == 5]A == === 52A mm————53A =—
10 ==50C === 51C == === 52C s 53C ==
1] =508 == 518 == ===528 = 53 =
12 ==50E === 51F == == 52F == 53E =—
13 =506 === 516 == == 526 =——— 536 =—
14 =500 === 510 == == 520 =—— 530 =—
15 =504 = 514 == =52 m——53] —
16 =502 == 512 == =522 m—532 —
17 ==T70A = 71IA == = 72A m——73A —
18 ==70C == 71C == == 72C e 73C ==
19 =708 == 718 == =728 m——738 =—
20 ==70E = 71E == === 72F mm———73E =—
21 ==706 m——— 716 == =726 m——— 736 =—
22 =700 m——— 710 == =720 m—— 730 =—
23 =704 m— 714 m— 724 — 734 —
24 =702 m— 712 m— 720 m— 732 —
25  mm40A m— 4A = 07— 43A —
26 ==40C mm———41C === —d7C m—U3C =—
27 =408 m—— 418 === 408 m—— 038 =—
28 ==m4QE === 41E == —42F m—— U3 =—
29 =m40f mm—— 416 === @o—d26 m— 030 =—
30 ==400 m—— 410 =— —d20 m— 430 =—
3] =404 m— 414 m— A0 — 03—
32 =402 412 — 422 432 —
Spare 33 ==90C 91C === == 02C 93C =
34 Clock System:
IO 35 coc c24
36 ==004 m—— 014 =— =024 034 =
37 ==006 =———— 016 == =026 036 =
38 =002 =m——— 012 == =022 m——(32 =—
30 ==(008 =———— (18 == =028 =—— 038 =—
40 =000 =———— Q10 == =020 =—— 030 =—
4] =—=(00A m———— Q1A == == (02A m——— 03A =—
42 ==(QQF m———— QlE == m—=(2F =——— 03E =—
43 ==(0C == QIC == == 02C =——— 03C =—
o 44 cos c20
45 =308 mm——— 318 == =328 =m———— 338 =—
46 ==30A mm——— 3]A == == 32A =——— 33A =—
47 =306 =——— 316 == =326 =——— 336 —
48 ==30C === 31C == == 32C =—— 33C =—
49 =—=304 =—— 314 == =324 =— 334 —
50 m=m30E = 31E == == 32F mm——— 33E =—
51 =302 mm———— 312 == 322 m——332 =—
52 ==m300 = 310 == =320 m——330 =—
10 53 Co6 C2E
54 ==100 =——— 110 == =120 =—— 130 =—
55 m=10E = 11F == == 12F =——— 13E =
56 =102 mm—— 112 =— =122 m—132 =—
57 ==10C = 11C == == 12C s 13C =—
58 =104 e 114 == =124 e 134 —
59 == 10A o 11A == == 12A —— 13A —
60 —106 — 116 — =126 —— 136 —
61 —108 —— 118 — 128 138 —
1o 62 co2 C2A
63 ==200 m———— 210 =— =220 230 —
64 =202 m—— 212 m— —222 232 —
KEY 65 m=m20E == 21F === == 22F mm——— 23 =—
. 66 =204 m— 014 m— —224 m— 034 —
102 Physical Node 67 ==20C === 21C == == 22C = 23C =—
Number (HEX - 68 =206 m——— 216 == =226 m——— 236 =—
69 ==20A m——m 21A == = 22A ———— 23A —
P_WHOAMI) 70 =208 =—— 218 == =228 =—— 238 =—

Figure 14. CRAY T3D MC2048 Cabinet 0 Module Layout
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Slot Ya Za Zb Yb

1  ==G4A mm—G5A = —GGA m—G7A —
2 ==BAC = G5C === = G6C mm—G7C —
3 =48 mmmm—— (58 == (68 mm—G78 —
4 ==BAE = G5E === = G6E = 67E =—
5 =046 m———— G55 == =566 m—— 576 =—
6 ==BA0 mmm—G5() === —G60 m— 570 —
7 =644 ———— G54 == =064 ———G74 —
8 B4 m— G52 = (62 m— 72 —
9 ==54A == 55A == == 56A mmm—— 57A =—
10 ===5AC = 55C = 56C mm—57C  —
11 =—548 = 558 == == 568 m——— 578 =
12 ==54E == 55F == == 56F =——— 57E =—
13 =546 == 556 === =566 mm——576 =—
14 =540 = 550 == =560 mm——570 =—
15 =544 s 554 mm= 564 m——574 —
16 =542 mmm—552 mm —502 m— 572  —
17 == T4AA = 75A = mm T6A e T7A
18 ==74C == 75C == == 76C = 77C =—
19 =748 =——— 758 == =768 m——— 778 =—
20 =—=74E =——— 75E == == 76E =——— 77E =—
2] =746 m—75f === =760 m—m 776 —
22 =74 m— 750 m— =760 m— 770 —
23 =74l w754 == =764 m— 74—
24 =742 m— 750 = 762 m— 72 —
25 w447 m— AGA o AGA — ATA —
26 mmmA44C mmm—45C === = 46C m—47C —
27 =448 mm—— 458 == 468 m— 478 =—
28 ==m44E = 4SE === = 46E m——A7E —
20 = l4f mmm—05 = —A60 — 476 —
30 =440 m— 450 === —A60 m— 470 =—
3] A4l m— 454 = 164 — 47—
32 ——442 452 m— 462 472 —
Spare 33 ==94C O5C === = 96C 97C ==

34 Clock System:

110 35 cac c64
36 =044 054 == =064 074 =
37 =046 056 == == 066 076 =—
38 w042 m— 052 === 062 m—m 072 =—
30 =048 = (58 === =068 mm——078 =—
40 ==040 == 050 == == 060 =——— 070 =—
4] ==04A == 05A == == 0BA == 07A =—
42 ===Q4E mmm—(5E === == (0BE mmm—O7E =—
43 ==04C == (5C == === 0BC == 07C ==

jo 44 c48 C60
45 =348 =——— 358 == = 368 =——— 378 =—
46 == 34A 35/ mm= = 36A mm—37A —
47 =346 == 356 == == 366 =—— 376 =—
48 ==34C === 35C == === 36C = 37C =
49 ==344 =——— 354 == =364 =—— 374 —
50 m=m34E == 35F === == 36E mm——— 37E =—
51 =342 = 350 === 362 m—372 =—
52  mmm340) w350 === = 360 mm——370 =—

I/0 53 c46 C6E
54 =140 =150 == =160 m—170 =—
55 mmm14F s |5E === == 16E mm———17E =—
56 =142 s 157 === =162 m—172 =—
57 ==14C mmmmmm 15C == == 16C mmmmm 17C =—
58 w144 e 154 mem 164 e 174 —
59 == 14A e 15A == == 16A — 17A —
60 —m146 —— 156 e =166 —— 176 ——
61 148 158 — _— 168 178 —

1o 62 c42 C6A
63 == 240 250 == =260 270 —
64 =242 252 == =262 272 —
KEY 65 ==24F = 25F == = 26 m—— 27E =—
. 66 =244 m———— 054 == =264 m—— 074 —
142 Physical Node 67 ==24C mm—m 25C == == 26C m——— 27C =—
Number (HEX - 68 mmm24f mmmmmm 256 mmm =266 m—m276 —
69 mmm24A mmmmmm 25A === 26A mm—27A =—
P_WHOAMI) 70 =248 m— 058 == —268 m—— 278 —

Figure 15. CRAY T3D MC2048 Cabinet 1 Module Layout
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

Slot Ya Za Zb Yb

1 =—G8A mmmmm GOA = = GAA mm—GBA —
2 ==(8C = GOC === == GAC = GBC =
3 =88 mmmmm G0 === = GA8 = GBS =
4 =—=BOE === GOE === === GAE == 6BE =
5 ==(86 === 696 == == GAG === 6B6 =—
6 =080 = GO0 === = GAQ mmmm—GB0 =—
7 =684 =——— §04 == == GAd =——— GB4 =—
8§ =—682 m——— §92 == = GA2 =——— B2 =—
9 ==58A === 50A == === 5AA = 5BA =—
10 ===58C mmmmmm 5QC === = SAC mmmmmm 5BC =
11 =—588 = 598 == == 5A8 =——— 5B8 =—
12 ==58E =——— 50F == == 5AF =——— 5BE =—
13 =586 == 5O === === 5Af = 5B ==
14 =580 == 500 == === 5AQ mmm—— 5B0 =—
15 =584 mmmmm 504 === === 5Ad s 5B4 =—
16 ===582 mmmmmm 502 mmm = 5A2 mmmmm 5B2
17 ==T78A = 79A == == TAA = 7BA =—
18 ==78C =——— 79C == == 7AC =—— 7BC =—
19 =—=788 =——— 798 == = 7A8 =———— 7B8 =—
20 =—=78E =——— 79E == == 7AE =——— 7BE =—
2] =786 mm——70f === = TAG m——7B6 =—
22 ==780 =790 === = 7AQ m——7B0 =—
23 =784 = 704 == = TAd m—7B4 —
24 =782 w792 mmm A2 e B2
25 = 4BA mmm—4OA mm=  mm AAA m—ABA —
26 =mm48C = 4QC === = AAC mm——4BC =—
27 ==[488 = 408 === = AAS = 4BG =
28 ==m48E === JOE === === 4AE == 4BE =—
29 ==m/8f == 406 === = AAG m———— 4B6 =—
30 ==480 = 400 == m—AAQ m———UB0 =—
3] =484 m— 404 = AL — 4B —
32 =—1482 492 == m—4A2 4B2 —
Spare 33 ==98C 99C === == 9AC 9BC =

34 Clock System:

110 35 csc CA4
36 ==084 === 094 == == 0A4 0B4 =
37 ===086 = 096 == == 0AB 0B6 =—
38 =—082 = (092 == == 0A2 =——— 0B2 =—
30 === (88 == (098 === === A8 = OB8 ==
40 =080 === 090 == == 0AQ == 0BQ =—
4] ==08A === 09A == == OAA == OBA =—
42 ===(Q8E == QQE === === OAE = OBE =
43 ==(08C == (QC === === OAC == OBC ==

1o 44 css CAO
45 =—388 =——— 308 == = 3A8 =——— 3B8 =—
46 == 38A = 30A === == 3AA mm——3BA —
47 =386 =——— 306 == = 3A6 =——— 3B6 =—
48 ==38C === 30C == === 3AC === 3BC =
49 =384 =——— 304 == == 3A4 =— 3B4 —
50 ===38E === 30F == === 3AE = 3BE =
5] ==382 = 307 == == 3A2 mm——— 3B2 =—
52 =380 mmmmmm 300 === = 3A0 mmm—— 3B0 =—

I/0 53 cs6 CAE
54 ==180 = 190 == == 1AQ m——— 1B0 =—
55 mmm18F == 19E == === 1AE =———— 1BE ==
56 =182 == 197 === = 1A2 s 1B2 =—
57 ==18C mmmmmm 19C == == 1AC mmmmm 1BC =—
58 w184 e 194 == —1Ad e 1B4 —
59 —m18A v 19A == == 1AA —— 1BA —
60 —m186 —— 196 mm ——m1A6 —— 1B6 =
61 188 —_ 198 . . 1A8 1B8 —

1o 62 cs2 CAA
63 =280 =—— 200 == == 2A0 2B0 —
64 =282 m——— 202 == = 2A2 2B2 —
KEY 65 m=m28E == 20F === === 2AE = JBE =
. 66 =284 m——— 204 == =—2A4 =——— 2B4 =—
1A2 Physical Node 67 ==28C m——— 20C == == 2AC == 2BC =—
Number (HEX - 68 =086 mmmmmm 206 === == 2AG m———2B6 =—
69 mmm28A = 20A == = 2AA m———— 2BA =—
P_WHOAMI) 70 =288 mmm—— 208 == m—2A8 m———2B8 =—

Figure 16. CRAY T3D MC2048 Cabinet 2 Module Layout

HMM-089-0 Cray Research Proprietary 15



CRAY T3D MC2048 System

16

1C2

KEY
Physical Node
Number (HEX -
P_WHOAMI)

Figure 17. CRAY T3D MC2048 Cabinet 3 Module Layout

CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

Slot Ya Za Zb Yb
1] ===BCA === GDA === === GEA = GFA =
2 === GCC == GDC === === GEC = GFC =
3 ==6C8 === GD8 === === GE8 == GF8 ==
4 = GCE === GDE === === GEE == GFE ==
5 ==6C6 === GDE === === GEG === GFG ==
6 ===6CQ == GD(Q === === GEQ =——— GFQ =—
7 = BCH mmmmmm GD4 = GE4 m—GF4  —
8 == FC2 = (D2 = m—m GE2 m—GF2  —
9 ==5CA === GDA === === 5EA = 5FA =—
10 ==5CC === 5DC === === 5EC = 5FC ==
1] ===5C8 == 5D8 === = 5E8 mmmmmmm 5F8
12 ===5CE === 5DE === === 5EE == 5FE ==
13 ==5C6 === 5DG === === 5E6 == 5FG =
14 ===5CQ === 5D( === === 5EQ = 5F0 ==
15 ==5C4 === 5D4 === = 5E4 mmmmmm 5F[  —
16 ===5C2 === 5D2 === == 5E2 s 5F2 —
17 e TCA mmmmm [DA e m [EA e [FA -
18 ===7CC === 7DC === = 7EC mmmmm TFC e
19 ===7C8 == 7D8 === = 7E8 mmmmmm TF8
20 === T7CE === 7DE === = [EE m—7FE w—
2] = TCH DG = = [EQ m— TG —
22 e TCQ mmm 7D( = = [EQ m— Q) —
23 == T7Cl mmmmmm D4 o mm [E4 e [l —
24 T C2 (D2 o [ED m—FD  —
25 === ACA = DA === A m—mAFA  —
26 === ACC === ADC === === AEC === AFC ==
27 == ACH = (D8 === = Ef m—F8 =—
28 === ACE === ADE === === AEE mm——AFE =—
29 = lCE mmm— DG == @ w—4E( m— AFG =—
30 ==ACQ === AD( === —o=—AFQ =——m A0 =—
3l ==AC4 mmmmm—— lD4 m— w—AFl e—mmAFl —
32 ==4C2 AD2 == o 4E2 AF2  —
Spare 33 ==9CC 9DC === == OEC IFC =
34 Clock System:
/0 35 CCC CE4
36 ==0C4 === QD4 == == QE4 OF4 ==
37 ==0C6 === 0D === === OEG6 OF6 ==
38 ==(C2 === (D2 === === (E2 =m——— QF2 =—
39 ==(0C8 === (D8 === === QE8 === QF8 ==
40 ==(QCQ === (QDQ === == (QEQ === QFQ =
4] ==(QCA === QDA === == QEA === QFA =—
42 ===(QCE === (QDE === === QEE === QFE ==
43 === (QCC === QDC === === OEC === OFC ===
110 44 ccs CEO
45 == 3C8 == 3D8 === == 3E8 = 3F8 =
46 === 3CA === 3DA === === 3EA == 3FA =—
47 —=3C6 = 3D6 === = 3E6 mmm—3F6 =—
48 == 3CC === 3DC === === 3EC == 3FC ===
49 == 3C4 = 3D4 === = 3E4 m—m3F4  —
50 ===3CE === 3DE === === 3EE === 3FE =
5] ===3C2 = 3D2 === == 3E2 mm——0F2 @—
52 ===3CQ === 3D0 === === 3EQ =————— 3F0 =
/0 53 CC6 CEE
54 ===]1CO === 1DQ == === 1EQ = 1FQ ==
55 ===]CE === ]1DE === === ]EE == ]1FE =
56 ===1C2 = D2 === =——F2 m——mF2 =—
57 ===]1CC mmmmmm 1DC === === 1EC wmmmmm 1FC ==
[S TR [ @ Rp— | p 7 S I S G — B
59 = lCA = 1DA = mm 1EA e 1IFA
60 —m1CO e 1D6 e e 1EG ol 1IF6
61 n1C8 — 1D8 . .. 1E8 1IF8 —
110 62 Ccc2 CEA
63 ===2C(Q mm——— 2D0 = = 2E0 2F0 =
64 = 2C2 mmmm—)D2 m— —2FE2 2F2 —
65 ===2CE === JDE === === 2EE m———2FE =—
66 == 2C4 mmm— D4 m— m—0F4 —m2Fl  —
67 === 2CC = JDC === 2EC mmmm 2FC e
68 === 2CH mmm—— 2DE === —2E( m—— 2FC =—
69 === 2CA === 2DA === = 2EA m——m2FA —
70 ==—=2C8 = 2D8 == = 2E8 m——2F8 m—

Cray Research Proprietary
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

2.3 CRAY T3D MC2048 Barrier Synchronization Circuits

Figure18 through Figur@7 shaev the barrier synchronization bypass points
for all four physical barrier synchronization circuits in each of the four
CRAY T3D MC2048 system cabinets. In these figures, the printed circuit
board (PCB) bypass points and all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 402 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 4026, 4036, 4126, and 4134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 402 (which contains physical PEs
402 sand 403¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.

HMM-089-0 Cray Research Proprietary 17



CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
000 — — 030 400 — | 430
002 —{ 0A0 |- oo [~ 0932 402 — 270 |— _|2Bo [ 432
100 — — 130 500 —] — 530
004 — — 034 404 — — 434
006 —| 0A1 oB1 [~ 036 406 | 2A1 2B1 [ 436
104 | 104 134 [ 134 504 | 504 534 | 534
106 N i [— 136 506 | ] B [— 536

0A |- —| oB 2A |- ] 2B
200 — Ji 000 030 —L — 230 600 — f 400 430 —_L — 630
202 71 0A2 0B2[ 232 602 7| 2A2 2B2 [ 632
300 — 330 700 — — 730
302 1.5% 330 |- 33 702 1.2 301732
204 —] — 234 604 — — 634
206 | 0A3 |- 0 L {oB3 [ 236 606 | 2A3 |- 2 L12B3 | 636
304 004 334 704 404 734
306 1% 334 |- 336 706 1794 34 736
008 —| — 038 408 — | 438
00A—| 1A0 |+ —|1Bo [~ 93A 40A—| 30 |- 3o 434
108 1 108 138 [~ 138 508 T 50g 538 [ 238
10A— — 13A 50A — — 53A
00C—| — 03C 40C — — 43C
00E—| 1A1 1B1 [ O3E 40E | 3A1 3B1 [ 43E
10C€™ 10c 13¢ |- 13€ S0C T 50c sac [ 23€
10E . i — 13E 50E . i — 53E

1A |- —| 1B 3A |- | 3B
208 — Jf 00C 03C _L L 538 608 — Jf 408 438 _—L - 638
20A—| 1A2 1B2 [ 23A 60A —3A2 3B2 [ 63A
308 — — 338 708 — 738
30— 308 338 - 33 70a— /%8 738 |- 73
20C— — 23C 60C — — 63C
20E [ 1A3 H 1 L |1B3 [ 23E 60E | 3A3 |- 3 L |3B3 [ 63E
30C 00A 33C 70C 40C 73C
30E —L30C 33C |- 53¢ oE —{ 70C 73C |- I3E

| |
KEY Box Bit
1A | Bypass Number 006

00C | <«— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 18. Barrier Synchronization Circuit O in CRAY T3D MC2048 Cabinet O

18 Cray Research Proprietary HMM-089-0



CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

PCB PCB PCB PCB
040 — — 070 440 — | 470
042 — o | — 072 442 — | - — 472
% | bt g
142 — — 172 542 — 540 570 |- 572
044 — — 074 444 — L 474
046 —|0Al oB1[— 076 446 —2A1 2B1 [ 476
144 7 144 174 [ 174 244 7 54y 574 [ 274
146 ] i — 176 546 ] - — 576

oA | | oB 2A | ] 2B
240 — Ji 040 070 —L — 270 640 — f 440 470 —_L — 670
242 —{0A2 o2 | 272 642 —12A2 oB2 [~ 672
340 — — 370 740 — — 770
342 — 340 3710 1372 722 1740 MO 77
244 — — 274 644 — — 674
246 —| 0A3 | 0 L {oB3 [ 276 646 | 2A3 |- 2 L {2B3 | 676
344 044 374 744 444 774
346 L334 374 |- 376 746 1134 - 776
048 — — 078 448 —| | 478
04A— 1A0 |- —11Bo [~ 97A 44A— 370 | —13Bo [~ 47A
148 7| 148 178 [ 178 548 | 548 578 [ 278
14A — — 17A 54A — — S7TA
04C— — 07C 44C— — 47C
04E —| 1A1 1B1 [~ O7E 44E | 3A1 3B1[ 4/E
14C ) 14¢ 17¢ |- M€ 54C T 54c s7c [ 27€
14E — 1 i — 17E 54E 1 B — S7E

1A |- —| 1B 3A | | 3B
248 —| Jf 04C 07C _L L 578 648 — Jf 448 478 __L 678
24— 1A2 1B2 |~ 27A 64A—] 3A2 32 |~ 67A
348 — — 378 748 — 778
3aa—L3%8 378 I 37a 7an— 748 178 |- 77
24C— — 27C 64C— — 67C
24E —| 1A3 | 1 L11B3 |~ 27E 64E | 3A3 |- 3 L 13B3 [ 67E
34C 04A 37C 74C 44C 77C
SaE —L34c 37C |- 378 e — 74c 77C |- 115

| |
KEY Box Bit
1A | Bypass Number 046

04C | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 19. Barrier Synchronization Circuit 0 in CRAY T3D MC2048 Cabinet 1
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CRAY T3D MC2048 System

CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
080 — — 0BO 480 — | 4B0
082 — 0A0 | —JoBo [ 9B2 482 —{ 270 |— oo 482
180 — — 1BO 580 —] — 5B0
084 —1 — 0B4 484 — L 4B4
086 —|0Al oB1 [~ 0B6 486 —2A1 2B1 [ 4B6
184 —| 1g4 1pa | 1B4 584 —| £g4 g4 [ 5B
186 | N i — 1B6 586 | ] B — 5B6

0A |, | oB 2A |- ] 2B
280 — Ji 080 0BO —L — 2B0 680 — f 480 4E0 —_L — 680
282 7| 0A2 oB2 | 2B2 682 7| 2A2 2B2 | 6B2
380 — — 3B0 780 — — 7B0
382 .80 380 1 3m2 782 1.0 B0 7m2
284 — — 2B4 684 — — 6B4
286 | 0A3 |- 0 L {10B3 | 286 686 | 2A3 |- 2 L {2B3 | 6B6
384 084 3B4 784 484 7B4
386 124 3B4 - 386 786 L4 B4 - 786
088 — | 0B8 488 — | 4B8
08A—1A0 |- —11Bo [~ 9BA 48A—] 3a0 | _13Bo [~ 4BA
188 | 18 1pg | 1B8 588 | 5gg spg [~ B8
18A —| — 1BA E8A — — 5BA
08C— — O0BC 48C— — 4BC
08E —| 1A1 1B1 [~ OBE 48E | 3A1 3B1[ 4BE
18C ) 18¢ 1gc [ 1BC 58C T s8¢ sac [ 2BC
18E — i i — 1BE 58E ] i — 5BE

1A - —] 1B 3A | ] 3B
288 —| Jf 08C 0BC _L L B8 688 — Jf 488 4B8 __L - 688
28A | 1A2 1B2 [ 2BA 68A] 3A2 3B2 [ 6BA
388 — — 3B8 788 — 7B8
38 —L388 3B8 |- 3A 78a— 88 /B8 - 7gA
28C— — 2BC 68C—] — 6BC
28E | 1A3 |- 1 L ]1B3 | 2BE 68E | 3A3 |- 3 L 13B3 [ 6BE
38C 08A 3BC 78C 48C 7BC
38E —1.38C 3BC | 3R 78E — 78€ 7BC |- JEE

| |
KEY Box Bit
1A | Bypass Number 086

08C | ««— Physical Node Number

(HEX number - P_WHOAMI)

To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

20

Figure 20. Barrier Synchronization Circuit 0 in CRAY T3D MC2048 Cabinet 2
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

PCB PCB PCB PCB
0C0 — — OFO0 4C0— | 4F0
0C2—0A0 |- —JoBo |~ 9F2 4C2—{ 20 |- oo 4F2
1C0 — 1F0 5C0 — — 5F0
0C4 — — OF4 4C4— — AF4
0C6 —| 0A1 oB1 [~ OF6 4C6 | 2A1 2B1 [ 4F6
1C4 | 1ca 1F4 | 1F4 5C4 | 5ca v
1C6 | N i [— 1F6 5C6 | ] B [— 5F6

OA |- —| oB 2A |- ] 2B
2C0 Ji 0co OF0 _L — 2F0 6C0— f 4C0 4F0 —_L — 6F0
2c2 —oa2 oB2 |~ 2F2 6C2 | 2A2 2B2 |~ 6F2
3C0 ] — 3F0 7C0 — 7F0
3c2 1 3¢0 3P0 -3k 762 /<0 PO 7k
2C4 — — 2F4 6C4 — 6F4
2C6 | 0A3 0 L {0B3 [ 2F6 6C6 | 2A3 |- 2 L {12B3 [ 6F6
3c4 0c4 3F4 7C4 4ca 7F4
3ce L34 374 - 3r6 706 1L/&4 P4 7re6
0cs— | OF8 4C8 — | 4F8
0CA—| 1A0 |- —11Bo [~ OFA 4CA—{3A0 |- —|3Bo [ 4FA
1C8 | 18 1Fs [ 1F8 SC8 1 5cg sFg |- 2F8
1CA™ — 1FA 5CA— — SFA
0cC—| — OFC 4CC] — 4FC
0CE—|1A1 1B1 [~ OFE 4CE—| 3A1 3B1 [ 4FE
1CC 1cc 1rc [ 3FC SCCTl5cc sec [ 2FC
1CE— i i — 1FE 5CE | i i — SFE

1A |- —| 1B 3A |- | 3B
2c8—] Jf occ OFC _L | g 6C8—] Jf 4C8 4F8 __L L ors
2CA— | 1A2 1B2 I 2FA 6CA—|3A2 3B2 | 6FA
3C8 — 3F8 7C8 — 7F8
3ca—L3¢8 3F8 I 3ra 7cA— /¢8 P8 7ea
2CC— — 2FC 6CC—] — 6FC
2CE_[1A3 H 1 L 11B3 [ 2FE 6CE_| 3A3 H 3 L |3B3 [ 6FE
3CccC 0CA 3FC 7CC 4CC 7FC
3cE—L3CC 3FCI- 3rg 7CE1/CC FCI- 7rE

| |
KEY Box Bit
1A | Bypass Number 0C6

0CC | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 2! of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 21. Barrier Synchronization Circuit 0 in CRAY T3D MC2048 Cabinet 3
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CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3
Box Bit Box Bit Box Bit Box Bit
006 046 086 0C6

All' I/O Gateways

8A 8B
018 All Spare PE Nodes 098
| I
System
Bit

KEY
8A | Bypass Number

018 |-«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 22. Barrier Synchronization Circuit 0 CRAY T3D MC2048 System Bit
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

PCB PCB PCB PCB
000 — — 030 400 — | 430
002 — | | — 032 202 — | | — 432
o o &
102 — — 132 502 — 202 532 |- 532
004 — — 034 404 — L 434
006 —| 0AL oB1 [~ 036 406 —2A1 2B1 [ 436
104 71 106 136 | 34 504 7 506 536 | 2on
106 ] i [— 136 506 | ] B [— 536

0A |- | oB 2A | ] 2B
200 — F 002 032 —L — 230 600 — f 402 432 —_L — 630
202 71 0A2 0B2[ 232 602 7| 2A2 2B2 | 632
300 — — 330 700 — — 730
302 1592 332 133 702 1792 32173
204 — — 234 604 — — 634
206 —| 0A3 |- 0 L {oB3 [~ 236 606 | 2A3 |- 2 L {2B3 | 636
304 034 334 704 434 734
306 1206 336 |- 336 706 1L/ 736 |- 736
008 —| — 038 408 — | 438
00A—]1A0 |- —{1Bo [~ 93A 40A—3A0 |- —{3Bo [ 43A
108 T 10p 13a [ 138 508 1 5o s3a - 238
10A — — 13A 50A — 53A
00C—]| — 03C 40C— — 43C
00E —| 1A1 1B1 [~ O3E 40E | 3A1 3B1 | 43E
10C 1 10 13 |- 13€ S0C T 50 s3e [— 23€
10E — i - — 13E 50E | . - — 53E

1A | | 1B 3A |- | 3B
208 — Jf 00E 03E _L L 5ag 608 — Jf 40A 43A _L - 638
20A—| 1A2 1B2 [~ 23A 60A—] 3A2 3B2 [ 63A
308 — — 338 708 — 738
30a —L20A 33A L 33a 70a— 7OA BA L 73a
20C— — 23C 60C— — 63C
20E | 1A3 1 L 11B3 [~ 23E 60E | 3A3 |- 3 L |3B3 [ 63E
30C 03A 33C 70C 43C 73C
30E —L30E 33E |- 33 70E —L79E BE |- 736

| |
KEY Box Bit
1A | Bypass Number 036

00E | <«— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 23. Barrier Synchronization Circuit 1 in CRAY T3D MC2048 Cabinet 0
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CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
040 — — 070 440 — | 470
042 — o | — 072 442 — | - — 472
| mb s g
142 — — 172 542 —| 542 572 |- 572
044 —] — 074 444 — — 474
046 —| 0A1 oB1 |~ 076 446 —2A1 2B1 [ 476
144 71 146 176 | 14 244 71 546 576 | 202
146 ] i — 176 546 ] - — 576

0A |- | oB 2A | ] 2B
240 — f 042 072 —L — 270 640 — f 440 470 —_L — 670
242 —{0A2 oB2 |~ 272 642 —2A2 oB2 |~ 672
340 — — 370 740 — — 770
342 1342 312 1372 722 L4 [EE
244 — — 274 644 — — 674
246 —| 0A3 |- 0 L {oB3 [~ 276 646 | 2A3 |- 2 L {2B3 [ 676
344 074 374 744 474 774
346 136 376 - 376 726 1748 7% |- 776
048 — — 078 448 — | 478
04A—{ 1A0 |- —11go [~ 97A 44A— 3A0 |- —|3Bo [ 47A
148 | 14 17a |- 118 548 Tl 540 s7a [ 278
14A — — 17A 54A — — S7A
04C—]| — 07C 44C— — 47C
04E—|1A1 1B1 [~ O7E 44E | 3A1 3B1 [ 4/’E
14C T 14E 17e |- L€ 54C T g4 s7e [ 27€
14E — ] i — 17E 54E ] i — S7E

1A | | 1B 3A |- | 3B
248 — Jf 04E 07E _L L 578 648 —] Jf 44A 47A __L L 678
24A—| 1A2 1B2 |~ 27A 64A—] 3A2 3B2 |~ 67A
348 — — 378 748 — 778
34— STA L 37a 7aa— "0 A 77a
24C— — 27C 64C—] — 67C
24E | 1A3 H 1 L 11B3 [~ 27E 64E | 3A3 |- 3 L |3B3 [ 67E
34C 07A 37C 74C 47C 77C
34E —L34E STE - 37 74E —L74E B 77

| |
KEY Box Bit
1A | Bypass Number 076

04E | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 24. Barrier Synchronization Circuit 1 in CRAY T3D MC2048 Cabinet 1
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System
PCB PCB PCB PCB
080 — — 0BO 480 — | 4B0
082 — 0A0 | —JoBo [ 9B2 482 —{ 270 |— oo 482
180 — — 1BO 580 —] — 5B0
084 —1 — 0B4 484 — L 4B4
086 —|0Al oB1 [~ 0B6 486 —2A1 2B1 [ 4B6
184 71 186 186 | B4 984 7 5gg sB6 | 254
186 | N i — 1B6 586 | ] B — 5B6

0A |- | oB 2A |- | 2B
280 —] Ji 082 0B2 —L L J50 680 —] Ji 482 4B2 __L L 680
282 71 0A2 oB2 | 2B2 682 7| 2A2 2B2 | 6B2
380 — — 3B0 780 — 7B0
382 1582 382 |- 3m2 782 1.2 B2 1 Ip2
284 — — 2B4 684 — — 6B4
286 —| 0A3 | 0 L {oB3 | 2B6 686 | 2A3 |- 2 | 2B3 | 6B6
384 0B4 3B4 784 4B4 7B4
386 LSS0 386 |- 386 786 1.8 BS - 786
088 — — 0B8 488 — | 4B8
08A—1A0 |- —11Bo [~ 9BA 48A—] 3a0 | _13Bo [~ 4BA
188 | 1ga 1A [ 1B8 588 | 5ga spA |- 288
18A —| — 1BA 58A — L 5BA
08C— — O0BC 48C— — 4BC
08E —| 1A1 1B1 [~ OBE 48E | 3A1 3B1[ 4BE
18C 1 8¢ 1ge [~ 1BC 58C T 5gE sge [ 2BC
18E — . i — 1BE | | 58E - - — 5BE

1A | —| 1B 3A | | 3B
288 —| Ji 08E OBE _L L B8 688 — Ji 48A 4BA __L - 688
28A—| 1A2 1B2 [~ 2BA 68A—3A2 3B2 [ 6BA
388 — — 3B8 788 — 7BS
38 —L38A SBAL- 3BA 78a— "8A ’BA L 7BA
28C— — 2BC 68C— — 6BC
28E | 1A3 |- 1 L 11B3 [~ 2BE 68E | 3A3 |- 3 L 13B3 [~ 6BE
38C 0BA 3BC 78C 4BC 7BC
oF —L38E 3BE |- 5o toE —| 78E 7BE [ /o

| |
KEY Box Bit
1A | Bypass Number 0B6

08E | ««— Physical Node Number

(HEX number - P_WHOAMI)

To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 25. Barrier Synchronization Circuit 1 in CRAY T3D MC2048 Cabinet 2

HMM-089-0

Cray Research Proprietary

25



CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
0C0 — — OF0 4C0— | 4F0
0C2— 0A0 | —JoBo [~ 9F2 4C2—{ 20 |- oo 4F2
1C0 — — 1FO0 5C0 —] — 5F0
0C4 — — OF4 4C4— — AF4
0C6 —| 0A1 oB1 [~ OF6 4C6 | 2A1 2B1 [ 4F6
1C4 ™ 1c6 1Fe | iF4 5C4 1 506 sF6 | 2o
1C6 N i [— 1F6 5C6 | ] B [— 5F6

oA | —]oB 2A | ] 2B
2C0 Ji 0c2 OF2 _L — 2F0 6C0— f 4C2 aF2 —_L — 6FO0
2c2 —{0A2 oB2 |~ 2F2 6c2—2A2 oB2 | 6F2
3C0 — 3F0 7C0 — 7F0
3c2 13¢2 3F2 -3k 762 /2 R =
2C4 — — 2F4 6C4— — 6F4
2C6 —| 0A3 |- 0 L {oB3 |~ 2F6 6C6 | 2A3 |- 2 L {2B3 | 6F6
3C4 OF4 3F4 7C4 4F4 7F4
3ce 1L3C8 376 - 3r6 706 LE8 P8 |- 7r6
0C8— — OF8 4C8— | 4F8
0CA—| 1A0 |- —11Bo [~ OFA 4CA—{3A0 |- —|3Bo [ 4FA
1C8 T 1cA 1FA [ 1F8 SC8 1 5cp sFa [ 2F8
1CA™ — 1FA 5CA™] — SFA
(o[o{oy — OFC 4CC] — 4FC
0CE—|1A1 1B1 [~ OFE 4CE—| 3A1 3B1 [ 4FE
1CC 1cE 1re - LEC SCCT 5cE sre [ 2FC
1CE— i i — 1FE 5CE : - — 5FE

1A |- —| 1B 3A | | 3B
2c8—] Jf 0CE OFE _L L oEg 6C8— Jf 4CA 4FA __L - 68
2CA— | 1A2 1B2 [ 2FA 6CA—|3A2 3B2 | 6FA
3C8 — 3F8 7C8 — 7F8
sca—L3C¢A SFA L 3ra 7ca— /A FA - 7Fa
2CcC— — 2FC 6CC— — 6FC
2CE_|1A3 H 1 L 11B3 [~ 2FE 6CE | 3A3 |- 3 L |3B3 [~ 6FE
3CC OFA 3FC 7CC 4FC 7FC
3cE—L3CE SFE |- 3 7CEL/CE FE - 7eE

| |
KEY Box Bit
1A | Bypass Number OF6

OCE | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 26. Barrier Synchronization Circuit 1 in CRAY T3D MC2048 Cabinet 3
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3
Box Bit Box Bit Box Bit Box Bit
036 076 0B6 OF6

All' I/O Gateways

8A 8B
028 All Spare PE Nodes 0A8
| I
System
Bit

KEY
8A | Bypass Number

028 |-«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 27. Barrier Synchronization Circuit 1 CRAY T3D MC2048 System Bit
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CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
010 — — 020 410 — | 420
012 —{ 0A0 |- oo [~ 922 412 —{ 270 |- |20 422
110 — — 120 510 —] — 520
014 — — 024 414 — L 424
016 —| 0A1 oB1 [~ 026 416 —|2A1 2B1 [ 426
114 71 114 124 | 124 514 7 514 524 |— 224
116 ] i — 126 516 1 ] - — 526

0A |- —| oB 2A |- ] 2B
210 — f 010 020 —L — 220 610 — f 410 420 —_L — 620
212 71 0A2 oB2[ 222 612 7| 2A2 2B2 | 622
310 — — 320 710 — — 720
312 320 320 |- 35 712 110 20 - 25
214 — — 224 614 — — 624
216 —| 0A3 |- 0 L 10oB3 | 226 616 _| 2A3 |- 2 L 12B3 | 626
314 014 324 714 414 724
316 Lo 324 |- 3% 716 L4 24 - 7%
018 — — 028 418 — | 428
01A—{1A0 |- 1o [~ 92A 41A—{3A0 |- —|3Bo [ 42A
118 7 118 128 | 128 518 71 518 508 |~ 228
11A — — 12A 51A — 52A
01C—]| — 02C 41C— — 42C
01E—|1A1 1B1 [~ 02E 41E | 3A1 3B1 | 42E
11€7 q1¢ 12¢ [ 1€ S1C T 51¢ soc [ 22€
11E — ] i — 12E 51E ] i — S2E

1A |~ —] 1B 3A |- — 3B
218 — Jf 01C 02C _L L 508 618 — Jf 418 428 _L - 628
21A—] 1A2 1B2 [~ 22A 61A ] 3A2 3B2 [ 62A
318 | — 328 718 — 728
31a—L 318 328 |- oA 71a— 18 128 - 7oA
21C—]| — 22C 61C—] — 62C
21E_[1A3 H 1 L{1B3 | 22E 61E | 3A3 |- 3 L {3B3[ 62E
31C 01A 32C 71C 41C 72C
31E —L31C 32C |- 35 71 L/1C 72C - 7%

| |
KEY Box Bit
1A | Bypass Number 016

01C | -<«— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 2! of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 28. Barrier Synchronization Circuit 2 in CRAY T3D MC2048 Cabinet O

28 Cray Research Proprietary HMM-089-0



CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

PCB PCB PCB PCB
050 — — 060 450 — | 460
052 —{ 0A0 |- oo [~ 962 452 —{ 270 |— _|2Bo [ 462
150 — — 160 550 —] — 560
054 — — 064 454 — L 464
056 —| 0A1 oB1 [~ 066 456 —|2A1 2B1 [ 466
154 | 154 164 [ 164 554 | oy e | 564
156 ] i [— 166 556 ] B [— 566

0A |- | oB 2A | ] 2B
250 —] Ji 050 060 _L L 560 650 —] Ji 450 460 __L L 660
252 71 0A2 0B2[ 262 652 7| 2A2 2B2 | 662
350 — — 360 750 — — 760
352 >0 360 |- 362 752 1.~ 760 |- 762
254 — — 264 654 — — 664
256 —| 0A3 |- 0 L {0B3 [~ 266 656 | 2A3 |- 2 L {2B3 | 666
354 054 364 754 454 764
356 Lo 364 I 366 756 L4 784 |- 766
058 —| — 068 458 — | 468
05A— 1A0 |- 1o [~ 96A 45A— 3A0 |- —|3B0o [~ 46A
158 7 158 168 | 168 558 T 55g 568 | 268
15A — — 16A 55A — 56A
05C—]| — 06C 45C— — 46C
05E —|1A1 1B1 [~ O6E 45E | 3A1 3B1 [ 46E
15C€ ) 15¢ 16c [ 16C 55C T 55c sec [ 26€
15E — ] i — 16E 55E ] i [— S6E

1A | | 1B 3A |- | 3B
258 — Jf 05C 06C _L L 68 658 — Jf 458 468 _L 668
25A—| 1A2 1B2 [~ 26A 65A—] 3A2 3B2 [~ 66A
358 — — 368 758 — 768
35A 1328 368 - 36a 75a— "8 768 [ 76
25C— — 26C 65C— — 66C
25 | 1A3 H 1 L 11B3 |~ 26E 65E | 3A3 |- 3 L |3B3 |~ 66E
35C 05A 36C 75C 45C 76C
35 —L35C 36C |- 36 75E —L/°C 76C |- 76

| |
KEY Box Bit
1A | Bypass Number 056

05C | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 2! of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 29. Barrier Synchronization Circuit 2 in CRAY T3D MC2048 Cabinet 1
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CRAY T3D MC2048 System

CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
090 — — OAO 490 — L 4A0
092 — 0A0 | —JoBo [~ 9A2 492 —{ 20 | oo [ 4A2
190 —] — 1A0 590 —] — 5A0
094 — — O0A4 494 — L 474
096 —|0Al 0B1 [~ 0A6 496 —2A1 2B1 [ 4A6
194 —| 194 1aa | 1A4 594 | 594 saq [ 5”4
196 | N i [— 1A6 596 | ] B [— 5A6

0A |, | oB 2A |- ] 2B
290 — Ji 090 0AQ —L — 2A0 690 — f 490 4A0 —_L — 6A0
292 7| 0A2 0B2 |  2A2 692 7| 2A2 2B2 | 6A2
390 — — 3A0 790 — — 7A0
392 3% 3A0 |- 3a2 792 1.2 TR0 7a2
294 — — 2A4 694 — — B6A4
296 _| 0A3 H 0 L{0B3 | 2A6 696 | 2A3 [ 2 L{2B3 | 6A6
394 094 3A4 794 494 7A4
306 1L 3A - 3n6 796 L4 A% - a6
098 — — OA8 498 — | 4A8
09A—1A0 |- 110 [~ 9AA 49A—] 3a0 | _13Bo [~ 4AA
198 71 19g 1a8 [~ 148 598 T 5og s5ag [— A8
19A — — 1AA 59A — — SAA
09C— — OAC 49C— — 4AAC
09E —| 1A1 1B1 [~ OAE 49E | 3A1 3B1 [ 4AE
19C ™ 19¢ 1ac |- 1€ S9C T 59c sac [ A€
19E — i i — 1AE 59E ] i — 5AE

1A - —] 1B 3A |- ] 3B
208 —| Jf 09C 0AC _L L a8 698 — Jf 498 478 __L - 6A8
29A | 1A2 1B2 [ 2AA 69A | 3A2 3B2 [ 6AA
398 — — 3A8 798 — 7A8
30A 3% 3A8 I 3aA 7oa— %8 A8 - 7
29C— — 2AC 69C— — B6AC
29E | 1A3 |- 1 L 11B3 | 2AE 69E | 3A3 |- 3 L |3B3|_ 6AE
39C 09A 3AC 79C 49C 7AC
39F —1.39C 3AC |- SAE 7oE — 79¢ TAC |- J0E

| |
KEY Box Bit
1A | Bypass Number 096

09C | ««— Physical Node Number

(HEX number - P_WHOAMI)

To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
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Figure 30. Barrier Synchronization Circuit 2 in CRAY T3D MC2048 Cabinet 2

Cray Research Proprietary

HMM-089-0



CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

PCB PCB PCB PCB
0D0 — — OEOQ 4D0 —] | 4E0
0D2 — | | — OE2 4D2 — | | — 4E2
B s B
1D2 — 1E2 5D2 — 200 SEO |- 5E2
0D4 — — OE4 4D4 — 4E4
0D6 —| 0A1 oB1 [~ OE6 4D6 | 2A1 2B1 [ 4E6
1D4 | 1p4 1g4 [ 1E4 5D4 | 5p4 sE4 | SE4
106 ] i — 1E6 5D6 | ] - — 5E6

0A |- —|oB 2A |- ] 2B
2D0 — Ji 0DO0 OE0 —L — 2E0 6D0 — Ji 4D0 4E0 ——L — 6E0
2D2 | 0A2 0B2 [ 2E2 6D2 | 2A2 2B2 [ 6E2
3D0 — 3E0 7D0 — 7E0
3p2 1520 SE0 |- 3E2 702 120 B0 - 7E2
2D4 — — 2E4 6D4 — — BE4
2D6 | 0A3 |- 0 L 10B3 [ 2E6 6D6 | 2A3 |- 2 L 12B3 | 6E6
3D4 0D4 3E4 7D4 4D4 7E4
3pe L3R4 34 - 366 706 —L/2% LSl =
0D8 — — OE8 4D8 — | 4ES8
ODA—|1A0 |- —|1B0o [~ 9EA 4DA—|3A0 |- —|3Bo [~ 4EA
1D8 —f 1pg 1es [ 1EB SD8 7 5pg seg |- 2E8
1DA— — 1EA 5DA] — S5EA
0DC— — OEC 4DC— — 4EC
ODE—|1A1 1B1 [ OEE 4DE—|3A1 3B1 [ 4EE
1DCH1pc 1ec [ 1EC SDC 5pc sec |- 2EC
1DE— ] [ — 1EE 5DE ] ] i — S5EE

1A | —| 1B 3A | | 3B
D8 — Jf 0DC OEC _L L s 6D8 ] Jf 4D8 4E8 _L - 6E8
2DA—|1A2 1B2 [~ 2EA 6DA—|3A2 3B2 | 6EA
3D8 — — 3E8 7D8 1 — 7E8
3pa—L 308 3E8 |- 3eA 70— P8 B8 |- ZEA
2DC— — 2EC 6DC—] — 6EC
2DE | 1A3 H 1 L[1B3 | 2EE 6DE | 3A3 |- 3 L|3B3 | 6EE
3DC ODA 3EC 7DC 4DC 7EC
3pE —L3BC 3EC - 3eE 7DE—L/PC ’EC I~ 7eE

| |
KEY Box Bit
1A | Bypass Number 0D6

0DC | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 2! of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 31. Barrier Synchronization Circuit 2 in CRAY T3D MC2048 Cabinet 3
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CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3
Box Bit Box Bit Box Bit Box Bit
016 056 096 0D6

All' I/O Gateways

8A 8B
048 All Spare PE Nodes 0Cs
| I
System
Bit

KEY
8A | Bypass Number

048 |-«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 32. Barrier Synchronization Circuit 2 CRAY T3D MC2048 System Bit
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

PCB PCB PCB PCB
010 — — 020 410 — | 420
012 —{ 0A0 |- oo [~ 922 412 —{ 270 |- |20 422
110 — — 120 510 —] — 520
014 — — 024 414 — L 424
016 —| 0A1 oB1 [~ 026 416 —|2A1 2B1 [ 426
114 71 116 126 | 24 °14 71 516 526 | 224
116 ] i — 126 516 ] - — 526

0A |- —| oB 2A |- | 2B
210 — f 012 022 —L — 220 610 — f 412 422 —_L — 620
212 71 0A2 oB2[ 222 612 7| 2A2 2B2 | 622
310 — — 320 710 — — 720
312 1522 322 |- 35 712 1L712 22 125
214 — — 224 614 — — 624
216 —| 0A3 |- 0 L {oB3 [~ 226 616 | 2A3 |- 2 L {2B3 [ 626
314 024 324 714 424 724
316 —1Lo%6 326 |- 3% 716 L2 726 - 7%
018 — — 028 418 — | 428
01A—{1A0 |- 1o [~ 92A 41A—{3A0 |- —|3Bo [ 42A
118 7 11 124 [ 128 518 7 510 son [ 228
11A — — 12A 51A — 52A
01C—]| — 02C 41C— — 42C
01E—|1A1 1B1 [~ 02E 41E | 3A1 3B1 | 42E
11C7) 14 12e [ 12€ S1C T 51 5ok [ 22€
11E — ] i — 12E 51E ] i — S2E

1A |~ —| 1B 3A |- | 3B
218 — Jf 01E 02E _L L 508 618 — Jf 41A 42A __L L 608
21A—1A2 1B2 [~ 22A 61A—3A2 3B2 [ 62A
318 — 328 718 — 728
31a 314 32A - 3oA a1 T2A - 7oA
21C— — 22C 61C—] — 62C
21E | 1A3 1 L 11B3 |~ 22E 61E | 3A3 |- 3 L |3B3 |~ 62E
31C 02A 32C 71C 42C 72C
31 —L31E 32E |- 35 71E L/1E 72 |- 72

| |
KEY Box Bit
1A | Bypass Number 026

01E | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 33. Barrier Synchronization Circuit 3 in CRAY T3D MC2048 Cabinet O
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CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
050 — — 060 450 — | 460
052 —{ 0A0 |- —JoBo [~ 962 452 —{ 270 |— _|2Bo [ 462
150 —] — 160 550 —] — 560
054 — — 064 454 — L 464
056 —| 0AL oB1 [~ 066 456 —|2A1 2B1 [ 466
154 71 156 166 | 184 954 7 556 566 | 204
156 ] i [— 166 556 ] B [— 566

0A |- | oB 2A | ] 2B
250 —] Ji 052 062 _L L 60 650 —] Ji 452 462 __L L 660
252 71 0A2 0oB2[ 262 652 7| 2A2 2B2 | 662
350 — — 360 750 — — 760
352 122 362 |- 362 752 —L">2 762 1 762
254 — — 264 654 — — 664
256 —| 0A3 |- 0 L {oB3 [~ 266 656 | 2A3 |- 2 L {2B3 | 666
354 064 364 754 464 764
356 —1Lo20 366 - 366 756 —1L/28 766 |- 766
058 —| — 068 458 — | 468
05A—1A0 |- —{1Bo [~ 96A 45A—13A0 |- —|3Bo [~ 46A
158 7 154 16a |- 168 558 | 55 sea [ 208
15A — — 16A 55A — 56A
05C—]| — 06C 45C— — 46C
05E —| 1A1 1B1 [~ O6E 45E | 3A1 3B1 [ 46E
15C 1 15 16€ |- 16€ 55C T 55F see [ 29C
15E — ] i — 16E 55E ] i [— S6E

1A | | 1B 3A |- | 3B
258 — Jf 05E 06E _L L 268 658 — Jf 45A 46A _L 668
25A—| 1A2 1B2 [~ 26A 65A—] 3A2 3B2 [~ 66A
358 — — 368 758 — 768
35A LA 36A - 36a 7sa— A TOA - Z6A
25C— — 26C 65C— — 66C
25 | 1A3 H 1 L 11B3 [~ 26E 65E | 3A3 |- 3 L |3B3 [~ 66E
35C 06A 36C 75C 46C 76C
35E —L35E 36E I 36 75E —L/°E 76E |- 76E

| |
KEY Box Bit
1A | Bypass Number 066

05C | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8A

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 34. Barrier Synchronization Circuit 3 in CRAY T3D MC2048 Cabinet 1
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System
PCB PCB PCB PCB
090 — — OAO 490 — | 4A0
092 — 0A0 | —|oBo |~ 942 492 —{ 20 |— oo [ 4A2
190 — — 1A0 590 —] — 5A0
094 — — O0A4 494 — L 474
096 —|0Al 0B1 [~ OA6 496 —2A1 2B1 [ 4A6
194 71 196 1a6 | 1A% 994 7 596 s5n6 | 244
196 | N i [— 1A6 596 | ] B [— 5A6

0A |, | oB 2A |- ] 2B
290 — Ji 092 0A2 —L — 2A0 690 — f 492 4A2 —_L — 6A0
292 7| 0A2 o0B2 [ 2A2 692 7| 2A2 2B2 | 6A2
390 — — 3A0 790 — — 7A0
3092 1292 3A2 |- 3a2 792 122 A2 |- 7n2
294 — — 2A4 694 — — B6A4
296 _| 0A3 H 0 L{0B3 | 2A6 696 | 2A3 [ 2 L{2B3 | 6A6
394 0A4 3A4 794 4A4 7A4
306 196 348 - 3a6 796 1L/28 A8 - 7a6
098 — — OA8 498 — | 4A8
09A { 1A0 | —{1B0 |~ 922 29AT3A0 | —{3B0 | 2A8
Toa—] 19A 1IAA [ TAA 2oa —| 59A 5AA | taa
09C— — O0AC 49C— — 4AC
09E —| 1A1 1B1 [~ OAE 49E | 3A1 3B1 [ 4AE
19C 1 19 1ae [- 1€ S9C T 5oF sae [ 24€
19E — i i — 1AE 59E ] i — 5AE

1A - —] 1B 3A |- ] 3B
208 —| Ji 09E 0AE _L L a8 698 — Ji 49A 4AA __L - 6A8
29A—| 1A2 1B2 [ 2AA 69A ] 3A2 3B2 [ 6AA
398 — — 3A8 798 — 7A8
30A L34 SAA L 3AA 70a— A TAA = 7hA
29C— — 2AC 69C— — B6AC
29E | 1A3 |- 1 L]1B3 [ 2AE 69E | 3A3 |- 3 L |3B3|_ 6AE
39C 0AA 3AC 79C 4AC 7AC
39F —L39E 3AE [ S0F 7oE —| 79E TAE |- JAE

| |
KEY Box Bit
1A | Bypass Number 0A6

09E | ««— Physical Node Number

(HEX number - P_WHOAMI)

To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 35. Barrier Synchronization Circuit 3 in CRAY T3D MC2048 Cabinet 2
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CRAY T3D MC2048 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
0D0 — — OEOQ 4D0 —] | 4E0
0D2 —0A0 | —JoBo [~ 9E2 4D2—2A0 |- —12Bo [ 4E2
1D0 — — 1EO 5D0 — — 5EO
0D4 — — OE4 4D4 — 4E4
0D6 —| 0A1 oB1 [~ OE6 4D6 | 2A1 2B1 [ 4E6
1D4 1 1pe 1e6 | 1EZ 5D4 T 5phg 5E6 | 254
1D6 ] - — 1E6 506 ) - — 5E6

0A |- —| oB 2A |- | 2B
2D0 — Ji 0D2 OE2 —L — 2E0 6D0 — Ji 4D2 4E2 ——L — 6E0
2D2 7| 0A2 0B2 [ 2E2 6D2 | 2A2 2B2 [ 6E2
3D0 — 3E0 7D0 — 7E0
302 —1L5P2 3E2 |- 362 702 —./P? B2 - 7E2
2D4 ] — 2E4 6D4 — — 6E4
2D6 | 0A3 | 0 L {oB3 |~ 2E6 6D6 [ 2A3 |- 2 L |2B3 | 6E6
3D4 0E4 3E4 7D4 4E4 7E4
3pe L5028 3E6 |- 366 706 —L/28 LSS =
0D8 — — OE8 4D8 — | 4ES8
ODA—|1A0 |- —|1B0o [~ 9EA 4DA—|3A0 |- —|3Bo [~ 4EA
1D8 1 1pa 1EA |- 1E8 SD8 1 5pa sea |- 2E8
1DA— — 1EA 5DA] — S5EA
0DC— — OEC 4DC] — 4EC
ODE—|1A1 1B1 [ OEE 4DE—|3A1 3B1 [ 4EE
1DCT1 1pE 1ee [ 1EC SDCT 5pE see [ 2EC
1DE— ] [ — 1EE 5DE ] ] i — S5EE

1A | —| 1B 3A |- ] 3B
2D8— Jf ODE OEE _L L 5eg 6D8 —] Jf 4DA 4EA _L L oEs
2DA—| 1A2 1B2 [~ 2EA 6DA—] 3A2 3B2 [~ 6EA
3D8 — — 3E8 7D8 — 7ES
3pa—L3PA SEAL- 3EA 70A—PA TEA - ZEA
2DC— — 2EC 6DC—] — 6EC
2DE | 1A3 |- 1 L |1B3 [~ 2EE 6DE | 3A3 |- 3 _|3B3 [ 6EE
3DC OEA 3EC 7DC 4EC 7EC
3pE—L2CE SEE I 3e€ 7pE—L/PE ’EE I 7EE

| |
KEY Box Bit
1A | Bypass Number OE6

ODE | ««— Physical Node Number |
(HEX number - P_WHOAMI) To Bypass 8B

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 36. Barrier Synchronization Circuit 3 in CRAY T3D MC2048 Cabinet 3
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC2048 System

Cabinet 0 Cabinet 1 Cabinet 2 Cabinet 3
Box Bit Box Bit Box Bit Box Bit
026 066 0A6 OE6

All' I/O Gateways

8A 8B
078 All Spare PE Nodes OF8
| I
System
Bit

KEY
8A | Bypass Number

078 |-«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 37. Barrier Synchronization Circuit 3 CRAY T3D MC2048 System Bit
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CRAY T3D MC1024 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

3

CRAY T3D MC1024 System

38

The CRAY T3D MC1024 system contains 1,024 PEs in 512 processing
element nodes and is housed in two cabinets. The following subsections
describe the communication links, module layout, and barrier
synchronization bypass points for the CRAY T3D MC1024 system.

NOTE: Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespdal
PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 1B

NOTE: Throughout this document, péical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bits2t to 0.
For example, plysical node 104y contains the pfsical PEs 104g
and 10Bg.

NOTE: Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with bitsat to 0.
For example, logical node 1QAcontains the logical PEs 1QA
and 10Bg.
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

3.1 CRAY T3D MC1024 Communication Links

Figure 38 shows the ghical communication links between nodes in the Y
dimension. Note that the nodes are not connected in sequential order of
physical node number.

DG ED-CD

DD ED=-CD

KEY

Logical Node Number
‘/ (Hex - L_WHOAMI)
%~ Physical Node Number

(Hex - P_WHOAMI)

Figure 38. CRAY T3D MC1024 Y-dimension Communication Links

Figure 39 shows the ghical communication links between spare nodes in
the Y dimension.

Ce s C e s C s CD

Cabinet 0 Cabinet 1
DN e 2 C D
KEY

Physical Node Number
(Hex - P_WHOAMI)

Figure 39. CRAYT3D MC1024 Spare Node-dfimension Communication
Links

Figure 40 and Figure 41 show the physical communication links between
the nodes in the X and Z dimensionar Elarity, the figures do not sthathe
communication links that complete the torus in the X and Z dimensions.
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7T TN 776N TR CTTAN 770N

672 674 676 678 67A 67C
572 574 576 578 57A 57C
432 434 436 438 43A 43C

6
) s ) /@ s
172 174 176 178 17A
s e ) s ) )
072 074 076 078 07A

\032/ \034/ \036/ \038/ \03A/

(762N 764N 766N (768 (T6AN (760

pEnSognS g g DS O e
662 664 666 668 66A 66C
s e ) e ) e ) e/ Leid)
562 564 566 568 56A 56C
TS e ) e ) e ) s ) s
462 464 466 468 46A 46C
/%22/ /@ /%26/ ) N ) )
364 368 36A 36C
)\ c)
268 26A 26C
) ) a)
162 164 166 168 16A 16C
SO 10nSS g S DS 11 Sire
062 064 066 068 06A

\022/ \024/ \026/ \028/ \Q2A/
CTI2N TIAN 716N /718N STIAN /710N

LSS P N PN £7 S e
612 614 616 618 61A 61C

e as) e ) o) an)eic)
512 514 516 518 51A 51C

TS aa ) se e ) e ) aic)
412 414 416 418 41A 41C

A i) e ) ) an)ac)
312 314 316 318 31A 31C

s A ) ac)
212 214 216 218 21A 21C

2o/ A8/ e AR/ an) K%C/
116 118 11A 11C

702N 708N 706N 708N /T0AN /700

s s Swos ) —ron )

602 604 606 608 60A 60C

e es ) e ) eis ) e Leod)
502 504 506 508 50A 50C

TS0 Ss0s ) sos ) sos ) —son——sec)
402 404 406 408 40A 40C

I Y N N
302 304 306 308 30A 30C

2SS0 308 Son /@ KEY
202 204 206 208 20A 20C i
Logical
/_%V/_@/@/@ 20 002 “~ Node
102 104 106 108
102 /ﬁ%&ozy/_%@y/“%gsy ~%~ Physical
004 006 008 Node
004 006 008

Figure 40. CRAY T3D MC1024 Cabinet 0 X- and Z-dimension Communication Links
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

VEETA VEED 736 738 73RN /730

s aie )i ) i) e

632 634 636 638 63A 63C

S eis) i) er) s erc)
532 534 536 538 53A 53C

S sis) T Sie st sin ) sic)
432 434 436 438 43A 43C

36
) s i) /ﬂgﬁ/&/
132 134 136 138 13A
2 is ) aie i) i)
032 034 036 038 03A

(o2 /) \ara ) are ) \ars ) \an)

(722N 728N 726N 728 (T2AN (720

Bt e e e )
622 624 626 628 62A 62C
ks ) ke ) e ) o) e
522 524 526 528 52A 52C
e ) s s ) e ) s
422 424 426 428 42A 42C
/%62/ /w /%66/ IR S
324 328 32A 32C
oS P Ot
228 22A 22C
)
122 124 126 128 12A 12C
S oS 19 15 1= DS 119 S 1
022 024 026 028 02A

\062/ \064/ \066/ \068/  \Q6A/
CT52N\ 758N 756N\ /758N /T5AN /750N

s ) ase S ) s ) rse)
652 654 656 658 65A 65C

e ) ) o) ) esc)
552 554 556 558 55A 55C

T e e ) e ) ssn ) sec)
452 454 456 458 45A 45C

) s ) s ) s ) asa ) esc)
352 354 356 358 35A 35C

i) e S e ) s ) esc)
252 254 256 258 25A 25C

SRS SR S S L
156 158 15A 15C

CTADN_ TARN 74BN 74BN CTARN  /TACY

) e ) ras )i ) tan) )

642 644 646 648 64A 64C

e )T s ) i) s )
542 544 546 548 54A 54C

i) s )T e ) ) san ) )
442 444 446 448 44A 44C

) s aas )] aan )
342 344 346 348 34A 34C

) )i ) )l KEY
242 244 246 248 24A 24C Logical
/—@w/—@w 24A 24C 042 -~ Node
142 144 146 148
142 /%iéy/_%(y/w ~%~ Physical
044 046 048 Node
\044 / \046 / \.048 /

Figure 41. CRAY T3D MC1024 Cabinet 1 X- and Z-dimension Communication Links
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3.2 CRAY T3D MC1024 Module Layout

Figure42 and Figurel3 shav the module layout and phical node locations

in each of the two CRAY T3D MC1024 system cabinets. Each figure
represents the physical node number as a three-digit hexadecimal number
that is equialent to the number read from the P_\WAMI register with bit
20setto 0. Br example, plysical node 00gscontains the pysical PEs 00g;

and 003¢.
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

Slot Ya Za Zb Yb
1 =——G0A m————GlA == = G2A m—G3A =—
2 ==B0C == G1C == == 62C m——— 63C =—
3 ==(08 m———— 18 === (28 m—— 538 =—
4 =—=@0E =——— GlE == == 62F =m——— G3E =—
5 06 = 16 == 526 m—G36 =—
6 =000 m——— 10 == —620 m——G30 =—
7 =004 m— 14 m— (24 m— 34 —
8 ==f02 m— 12 m— (22 m— 532 =—
9 ==50A == 5]A == === 52A mm————53A =—
10 ==50C === 51C == === 52C s 53C ==
1] =508 == 518 == ===528 = 53 =
12 ==50E === 51F == == 52F == 53E =—
13 =506 === 516 == == 526 =——— 536 =—
14 =500 === 510 == == 520 =—— 530 =—
15 =504 = 514 == =52 m——53] —
16 =502 == 512 == =522 m—532 —
17 ==T70A = 71IA == = 72A m——73A —
18 ==70C == 71C == == 72C e 73C ==
19 =708 == 718 == =728 m——738 =—
20 ==70E = 71E == === 72F mm———73E =—
21 ==706 m——— 716 == =726 m——— 736 =—
22 =700 m——— 710 == =720 m—— 730 =—
23 =704 m— 714 m— 724 — 734 —
24 =702 m— 712 m— 720 m— 732 —
25  mm40A m— 4A = 07— 43A —
26 ==40C mm———41C === —d7C m—U3C =—
27 =408 m—— 418 === 408 m—— 038 =—
28 ==m4QE === 41E == —42F m—— U3 =—
29 =m40f mm—— 416 === @o—d26 m— 030 =—
30 ==400 m—— 410 =— —d20 m— 430 =—
3] =404 m— 414 m— A0 — 03—
32 =402 412 — 422 432 —
Spare 33 ==90C 91C === == 02C 93C =
34 Clock System:
IO 35 coc c24
36 ==004 m—— 014 =— =024 034 =
37 ==006 =———— 016 == =026 036 =
38 =002 =m——— 012 == =022 m——(32 =—
30 ==(008 =———— (18 == =028 =—— 038 =—
40 =000 =———— Q10 == =020 =—— 030 =—
4] =—=(00A m———— Q1A == == (02A m——— 03A =—
42 ==(QQF m———— QlE == m—=(2F =——— 03E =—
43 ==(0C == QIC == == 02C =——— 03C =—
o 44 cos c20
45 =308 mm——— 318 == =328 =m———— 338 =—
46 ==30A mm——— 3]A == == 32A =——— 33A =—
47 =306 =——— 316 == =326 =——— 336 —
48 ==30C === 31C == == 32C =—— 33C =—
49 =—=304 =—— 314 == =324 =— 334 —
50 m=m30E = 31E == == 32F mm——— 33E =—
51 =302 mm———— 312 == 322 m——332 =—
52 ==m300 = 310 == =320 m——330 =—
10 53 Co6 C2E
54 ==100 =——— 110 == =120 =—— 130 =—
55 m=10E = 11F == == 12F =——— 13E =
56 =102 mm—— 112 =— =122 m—132 =—
57 ==10C = 11C == == 12C s 13C =—
58 =104 e 114 == =124 e 134 —
59 == 10A o 11A == == 12A —— 13A —
60 —106 — 116 — =126 —— 136 —
61 —108 —— 118 — 128 138 —
1o 62 co2 C2A
63 ==200 m———— 210 =— =220 230 —
64 =202 m—— 212 m— —222 232 —
KEY 65 m=m20E == 21F === == 22F mm——— 23 =—
. 66 =204 m— 014 m— —224 m— 034 —
102 Physical Node 67 ==20C === 21C == == 22C = 23C =—
Number (HEX - 68 =206 m——— 216 == =226 m——— 236 =—
69 ==20A m——m 21A == = 22A ———— 23A —
P_WHOAMI) 70 =208 =—— 218 == =228 =—— 238 =—

Figure 42. CRAY T3D MC1024 Cabinet 0 Module Layout
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Slot Ya Za Zb Yb

1  ==G4A mm—G5A = —GGA m—G7A —
2 ==BAC = G5C === = G6C mm—G7C —
3 =48 mmmm—— (58 == (68 mm—G78 —
4 ==BAE = G5E === = G6E = 67E =—
5 =046 m———— G55 == =566 m—— 576 =—
6 ==BA0 mmm—G5() === —G60 m— 570 —
7 =644 ———— G54 == =064 ———G74 —
8 B4 m— G52 = (62 m— 72 —
9 ==54A == 55A == == 56A mmm—— 57A =—
10 ===5AC = 55C = 56C mm—57C  —
11 =—548 = 558 == == 568 m——— 578 =
12 ==54E == 55F == == 56F =——— 57E =—
13 =546 == 556 === =566 mm——576 =—
14 =540 = 550 == =560 mm——570 =—
15 =544 s 554 mm= 564 m——574 —
16 =542 mmm—552 mm —502 m— 572  —
17 == T4AA = 75A = mm T6A e T7A
18 ==74C == 75C == == 76C = 77C =—
19 =748 =——— 758 == =768 m——— 778 =—
20 =—=74E =——— 75E == == 76E =——— 77E =—
2] =746 m—75f === =760 m—m 776 —
22 =74 m— 750 m— =760 m— 770 —
23 =74l w754 == =764 m— 74—
24 =742 m— 750 = 762 m— 72 —
25 w447 m— AGA o AGA — ATA —
26 mmmA44C mmm—45C === = 46C m—47C —
27 =448 mm—— 458 == 468 m— 478 =—
28 ==m44E = 4SE === = 46E m——A7E —
20 = l4f mmm—05 = —A60 — 476 —
30 =440 m— 450 === —A60 m— 470 =—
3] A4l m— 454 = 164 — 47—
32 ——442 452 m— 462 472 —
Spare 33 ==94C O5C === = 96C 97C ==

34 Clock System:

110 35 cac c64
36 =044 054 == =064 074 =
37 =046 056 == == 066 076 =—
38 w042 m— 052 === 062 m—m 072 =—
30 =048 = (58 === =068 mm——078 =—
40 ==040 == 050 == == 060 =——— 070 =—
4] ==04A == 05A == == 0BA == 07A =—
42 ===Q4E mmm—(5E === == (0BE mmm—O7E =—
43 ==04C == (5C == === 0BC == 07C ==

jo 44 c48 C60
45 =348 =——— 358 == = 368 =——— 378 =—
46 == 34A 35/ mm= = 36A mm—37A —
47 =346 == 356 == == 366 =—— 376 =—
48 ==34C === 35C == === 36C = 37C =
49 ==344 =——— 354 == =364 =—— 374 —
50 m=m34E == 35F === == 36E mm——— 37E =—
51 =342 = 350 === 362 m—372 =—
52  mmm340) w350 === = 360 mm——370 =—

I/0 53 c46 C6E
54 =140 =150 == =160 m—170 =—
55 mmm14F s |5E === == 16E mm———17E =—
56 =142 s 157 === =162 m—172 =—
57 ==14C mmmmmm 15C == == 16C mmmmm 17C =—
58 w144 e 154 mem 164 e 174 —
59 == 14A e 15A == == 16A — 17A —
60 —m146 —— 156 e =166 —— 176 ——
61 148 158 — _— 168 178 —

1o 62 c42 C6A
63 == 240 250 == =260 270 —
64 =242 252 == =262 272 —
KEY 65 ==24F = 25F == = 26 m—— 27E =—
. 66 =244 m———— 054 == =264 m—— 074 —
142 Physical Node 67 ==24C mm—m 25C == == 26C m——— 27C =—
Number (HEX - 68 mmm24f mmmmmm 256 mmm =266 m—m276 —
69 mmm24A mmmmmm 25A === 26A mm—27A =—
P_WHOAMI) 70 =248 m— 058 == —268 m—— 278 —

Figure 43. CRAY T3D MC1024 Cabinet 1 Module Layout
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3.3 CRAY T3D MC1024 Barrier Synchronization Circuits

Figure44 through Figur®5 shaev the barrier synchronization bypass points
for all four physical barrier synchronization circuits in each of the two
CRAY T3D MC1024 system cabinets. In these figures, the printed circuit
board (PCB) bypass points and all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 402 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 4026, 4036, 4126, and 4134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 402 (which contains physical PEs
402 sand 403¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.
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PCB PCB PCB PCB
000 — — 030 400 — | 430
002 —{ 0A0 |- oo [~ 0932 402 — 270 |— _|2Bo [ 432
100 — — 130 500 —] — 530
004 — — 034 404 — — 434
006 —| 0A1 oB1 [~ 036 406 | 2A1 2B1 [ 436
104 | 104 134 [ 134 504 | 504 534 | 534
106 N i [— 136 506 | ] B [— 536

0A |- —| oB 2A |- ] 2B
200 — Ji 000 030 —L — 230 600 — f 400 430 —_L — 630
202 71 0A2 0B2[ 232 602 7| 2A2 2B2 [ 632
300 — 330 700 — — 730
302 1.5% 330 |- 33 702 1.2 301732
204 —] — 234 604 — — 634
206 | 0A3 |- 0 L {oB3 [ 236 606 | 2A3 |- 2 L12B3 | 636
304 004 334 704 404 734
306 1% 334 |- 336 706 1794 34 736
008 —| — 038 408 — | 438
00A—| 1A0 |+ —|1Bo [~ 93A 40A—| 30 |- 3o 434
108 1 108 138 [~ 138 508 T 50g 538 [ 238
10A— — 13A 50A — — 53A
00C—| — 03C 40C — — 43C
00E—| 1A1 1B1 [ O3E 40E | 3A1 3B1 [ 43E
10C€™ 10c 13¢ |- 13€ S0C T 50c sac [ 23€
10E . i — 13E 50E . i — 53E

1A |- —| 1B 3A |- | 3B
208 — Jf 00C 03C _L L 538 608 — Jf 408 438 _—L - 638
20A—| 1A2 1B2 [ 23A 60A —3A2 3B2 [ 63A
308 — — 338 708 — 738
30— 308 338 - 33 70a— /%8 738 |- 73
20C— — 23C 60C — — 63C
20E [ 1A3 H 1 L |1B3 [ 23E 60E | 3A3 |- 3 L |3B3 [ 63E
30C 00A 33C 70C 40C 73C
30E —L30C 33C |- 53¢ oE —{ 70C 73C |- I3E

| |
KEY Box Bit
1A | Bypass Number 006

00C | <«— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 44. Barrier Synchronization Circuit O in CRAY T3D MC1024 Cabinet O
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

PCB PCB PCB PCB
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246 —| 0A3 | 0 L {oB3 [ 276 646 | 2A3 |- 2 L {2B3 | 676
344 044 374 744 444 774
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048 — — 078 448 —| | 478
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04C— — 07C 44C— — 47C
04E —| 1A1 1B1 [~ O7E 44E | 3A1 3B1[ 4/E
14C ) 14¢ 17¢ |- M€ 54C T 54c s7c [ 27€
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34C 04A 37C 74C 44C 77C
SaE —L34c 37C |- 378 e — 74c 77C |- 115

| |
KEY Box Bit
1A | Bypass Number 046

04C | ««— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 45. Barrier Synchronization Circuit 0 in CRAY T3D MC1024 Cabinet 1
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CRAY T3D MC1024 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

Cabinet 0 Cabinet 1
All I/O Gateways
Box Bit Box Bit
006 All Spare PE Nodes 046
| I
System
Bit
KEY
Box Bit |-«— Bypass Number
046 -«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 46. Barrier Synchronization Circuit 0 CRAY T3D MC1024 System Bit
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

PCB PCB PCB PCB
000 — — 030 400 — | 430
002 — | | — 032 202 — | | — 432
o o &
102 — — 132 502 — 202 532 |- 532
004 — — 034 404 — L 434
006 —| 0AL oB1 [~ 036 406 —2A1 2B1 [ 436
104 71 106 136 | 34 504 7 506 536 | 2on
106 ] i [— 136 506 | ] B [— 536

0A |- | oB 2A | ] 2B
200 — F 002 032 —L — 230 600 — f 402 432 —_L — 630
202 71 0A2 0B2[ 232 602 7| 2A2 2B2 | 632
300 — — 330 700 — — 730
302 1592 332 133 702 1792 32173
204 — — 234 604 — — 634
206 —| 0A3 |- 0 L {oB3 [~ 236 606 | 2A3 |- 2 L {2B3 | 636
304 034 334 704 434 734
306 1206 336 |- 336 706 1L/ 736 |- 736
008 —| — 038 408 — | 438
00A—]1A0 |- —{1Bo [~ 93A 40A—3A0 |- —{3Bo [ 43A
108 T 10p 13a [ 138 508 1 5o s3a - 238
10A — — 13A 50A — 53A
00C—]| — 03C 40C— — 43C
00E —| 1A1 1B1 [~ O3E 40E | 3A1 3B1 | 43E
10C 1 10 13 |- 13€ S0C T 50 s3e [— 23€
10E — i - — 13E 50E | . - — 53E

1A | | 1B 3A |- | 3B
208 — Jf 00E 03E _L L 5ag 608 — Jf 40A 43A _L - 638
20A—| 1A2 1B2 [~ 23A 60A—] 3A2 3B2 [ 63A
308 — — 338 708 — 738
30a —L20A 33A L 33a 70a— 7OA BA L 73a
20C— — 23C 60C— — 63C
20E | 1A3 1 L 11B3 [~ 23E 60E | 3A3 |- 3 L |3B3 [ 63E
30C 03A 33C 70C 43C 73C
30E —L30E 33E |- 33 70E —L79E BE |- 736

| |
KEY Box Bit
1A | Bypass Number 036

00E | <«— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 47. Barrier Synchronization Circuit 1 in CRAY T3D MC1024 Cabinet 0
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CRAY T3D MC1024 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
040 — — 070 440 — | 470
042 — o | — 072 442 — | - — 472
| mb s g
142 — — 172 542 —| 542 572 |- 572
044 —] — 074 444 — — 474
046 —| 0A1 oB1 |~ 076 446 —2A1 2B1 [ 476
144 71 146 176 | 14 244 71 546 576 | 202
146 ] i — 176 546 ] - — 576

0A |- | oB 2A | ] 2B
240 — f 042 072 —L — 270 640 — f 440 470 —_L — 670
242 —{0A2 oB2 |~ 272 642 —2A2 oB2 |~ 672
340 — — 370 740 — — 770
342 1342 312 1372 722 L4 [EE
244 — — 274 644 — — 674
246 —| 0A3 |- 0 L {oB3 [~ 276 646 | 2A3 |- 2 L {2B3 [ 676
344 074 374 744 474 774
346 136 376 - 376 726 1748 7% |- 776
048 — — 078 448 — | 478
04A—{ 1A0 |- —11go [~ 97A 44A— 3A0 |- —|3Bo [ 47A
148 | 14 17a |- 118 548 Tl 540 s7a [ 278
14A — — 17A 54A — — S7A
04C—]| — 07C 44C— — 47C
04E—|1A1 1B1 [~ O7E 44E | 3A1 3B1 [ 4/’E
14C T 14E 17e |- L€ 54C T g4 s7e [ 27€
14E — ] i — 17E 54E ] i — S7E

1A | | 1B 3A |- | 3B
248 — Jf 04E 07E _L L 578 648 —] Jf 44A 47A __L L 678
24A—| 1A2 1B2 |~ 27A 64A—] 3A2 3B2 |~ 67A
348 — — 378 748 — 778
34— STA L 37a 7aa— "0 A 77a
24C— — 27C 64C—] — 67C
24E | 1A3 H 1 L 11B3 [~ 27E 64E | 3A3 |- 3 L |3B3 [ 67E
34C 07A 37C 74C 47C 77C
34E —L34E STE - 37 74E —L74E B 77

| |
KEY Box Bit
1A | Bypass Number 076

04E | ««— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 48. Barrier Synchronization Circuit 1 in CRAY T3D MC1024 Cabinet 1
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

Cabinet 0 Cabinet 1
All I/O Gateways
Box Bit Box Bit
036 All Spare PE Nodes 076
| I
System
Bit
KEY
Box Bit |-«— Bypass Number
036 -«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 49. Barrier Synchronization Circuit 1 CRAY T3D MC1024 System Bit
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CRAY T3D MC1024 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
010 — — 020 410 — | 420
012 —{ 0A0 |- oo [~ 922 412 —{ 270 |- |20 422
110 — — 120 510 —] — 520
014 — — 024 414 — — 424
016 —| 0A1 oB1 [~ 026 416 —|2A1 2B1 [ 426
114 71 114 124 | 124 514 7 514 524 |— 224
116 ] i — 126 516 1 ] - — 526

0A |- —| oB 2A |- ] 2B
210 — f 010 020 —L — 220 610 — f 410 420 —_L — 620
212 71 0A2 oB2[ 222 612 7| 2A2 2B2 | 622
310 — — 320 710 — — 720
312 320 320 |- 35 712 110 20 - 25
214 — — 224 614 — — 624
216 —| 0A3 |- 0 L 10oB3 | 226 616 _| 2A3 |- 2 L 12B3 | 626
314 014 324 714 414 724
316 Lo 324 |- 3% 716 L4 24 |- 726
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1A |~ —] 1B 3A |- — 3B
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318 | — 328 718 — 728
31a—L 318 328 |- oA 71a— 18 128 - 7oA
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21E_[1A3 H 1 L{1B3 | 22E 61E | 3A3 |- 3 L {3B3[ 62E
31C 01A 32C 71C 41C 72C
31E —L31C 32C |- 35 71 L/1C 72C - 7%

| |
KEY Box Bit
1A | Bypass Number 016

01C | -<«— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 2! of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 50. Barrier Synchronization Circuit 2 in CRAY T3D MC1024 Cabinet O
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC1024 System

PCB PCB PCB PCB
050 — — 060 450 — | 460
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352 >0 360 |- 362 752 1.~ 760 |- 762
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KEY Box Bit
1A | Bypass Number 056

05C | ««— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 2! of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 51. Barrier Synchronization Circuit 2 in CRAY T3D MC1024 Cabinet 1

HMM-089-0 Cray Research Proprietary 53



CRAY T3D MC1024 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

Cabinet 0 Cabinet 1
All I/O Gateways
Box Bit Box Bit
016 All Spare PE Nodes 056
| I
System
Bit
KEY
Box Bit |-«— Bypass Number
016 -«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 52. Barrier Synchronization Circuit 2 CRAY T3D MC1024 System Bit
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PCB PCB PCB PCB
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01E | ««— Physical Node Number |
(HEX number - P_WHOAMI) To System Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 53. Barrier Synchronization Circuit 3 in CRAY T3D MC1024 Cabinet O
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NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 54. Barrier Synchronization Circuit 3 in CRAY T3D MC1024 Cabinet 1
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Cabinet 0 Cabinet 1
All I/O Gateways
Box Bit Box Bit
026 All Spare PE Nodes 066
| I
System
Bit
KEY
Box Bit |-«— Bypass Number
026 -«— Physical Node Number
(HEX number - P_WHOAMI)

NOTE: The bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 55. Barrier Synchronization Circuit 3 CRAY T3D MC1024 System Bit
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CRAY T3D MC512 System

4

CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

CRAY T3D MC512 System

58

The CRA T3D MC512 system contains 512 PEs in 256 processing element
nodes and is housed in one cabinet. Thevalg subsections describe the
communication links, module layout, and barrier synchronization bypass
points for the CRAY T3D MC512 system.

NOTE:

NOTE:

NOTE:

Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespdal

PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 1B

Throughout this document, p$ical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bits2t to 0.

For example, plysical node 104y contains the pfsical PEs 104g

and 10Bg.

Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with bitsat to 0.

For example, logical node 1QAcontains the logical PEs 1QA

and 10Bg.
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC512 System

4.1 CRAY T3D MC512 Communication Links

Figure 56 shows the ghical communication links between nodes in the Y

KEY

Logical Node Number
‘/ (Hex - L_WHOAMI)
¥~ Physical Node Number

(Hex - P_WHOAMI)

Figure 56. CRAY T3D MC512 Y-dimension Communication Links

Figure 57 shows the ghical communication links between spare nodes in

the Y dimension.
(300 )=m(o10)
Cabinet 0
C €D

KEY
Physical Node Number
(Hex - P_WHOAMI)

Figure 57. CRAY T3D MC512 Spare Node Y-dimension Communication
Links

Figure58 shavs the plysical communication links between the nodes in the
X and Z dimensions.d¥ clarity the figures do not sivaghe communication
links that complete the torus in the X and Z dimension.

HMM-089-0 Cray Research Proprietary 59



CRAY T3D MC512 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)
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Figure 58. CRAY T3D MC512 X- and Z-dimension Communication Links
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC512 System

4.2 CRAY T3D MC512 Module Layout

HMM-089-0

Figure 59 shows the module layout and physical node locations in the
CRAY T3D MC512 system cabinet. Each figure represents §fgqathinode
number as a three-digitkedecimal number that is egalent to the number
read from the P_WHBMI register with bit Psetto 0. Br example, plysical
node 002¢contains the physical PEs G@2znd 003
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Slot Ya Za Zb Yb
1 =——G0A m————GlA == = G2A m—G3A =—
2 ==B0C == G1C == == 62C m——— 63C =—
3 ==(08 m———— 18 === (28 m—— 538 =—
4 =—=@0E =——— GlE == == 62F =m——— G3E =—
5 06 = 16 == 526 m—G36 =—
6 =000 m——— 10 == —620 m——G30 =—
7 =004 m— 14 m— (24 m— 34 —
8 ==f02 m— 12 m— (22 m— 532 =—
9 ==50A == 5]A == === 52A mm————53A =—
10 ==50C === 51C == === 52C s 53C ==
1] =508 == 518 == ===528 = 53 =
12 ==50E === 51F == == 52F == 53E =—
13 =506 === 516 == == 526 =——— 536 =—
14 =500 === 510 == == 520 =—— 530 =—
15 =504 = 514 == =52 m——53] —
16 =502 == 512 == =522 m—532 —
17 ==T70A = 71IA == = 72A m——73A —
18 ==70C == 71C == == 72C e 73C ==
19 =708 == 718 == =728 m——738 =—
20 ==70E = 71E == === 72F mm———73E =—
21 ==706 m——— 716 == =726 m——— 736 =—
22 =700 m——— 710 == =720 m—— 730 =—
23 =704 m— 714 m— 724 — 734 —
24 =702 m— 712 m— 720 m— 732 —
25  mm40A m— 4A = 07— 43A —
26 ==40C mm———41C === —d7C m—U3C =—
27 =408 m—— 418 === 408 m—— 038 =—
28 ==m4QE === 41E == —42F m—— U3 =—
29 =m40f mm—— 416 === @o—d26 m— 030 =—
30 ==400 m—— 410 =— —d20 m— 430 =—
3] =404 m— 414 m— A0 — 03—
32 =402 412 — 422 432 —
Spare 33 ==90C 91C === == 02C 93C =
34 Clock System:
IO 35 coc c24
36 ==004 m—— 014 =— =024 034 =
37 ==006 =———— 016 == =026 036 =
38 =002 =m——— 012 == =022 m——(32 =—
30 ==(008 =———— (18 == =028 =—— 038 =—
40 =000 =———— Q10 == =020 =—— 030 =—
4] =—=(00A m———— Q1A == == (02A m——— 03A =—
42 ==(QQF m———— QlE == m—=(2F =——— 03E =—
43 ==(0C == QIC == == 02C =——— 03C =—
o 44 cos c20
45 =308 mm——— 318 == =328 =m———— 338 =—
46 ==30A mm——— 3]A == == 32A =——— 33A =—
47 =306 =——— 316 == =326 =——— 336 —
48 ==30C === 31C == == 32C =—— 33C =—
49 =—=304 =—— 314 == =324 =— 334 —
50 m=m30E = 31E == == 32F mm——— 33E =—
51 =302 mm———— 312 == 322 m——332 =—
52 ==m300 = 310 == =320 m——330 =—
10 53 Co6 C2E
54 ==100 =——— 110 == =120 =—— 130 =—
55 m=10E = 11F == == 12F =——— 13E =
56 =102 mm—— 112 =— =122 m—132 =—
57 ==10C = 11C == == 12C s 13C =—
58 =104 e 114 == =124 e 134 —
59 == 10A o 11A == == 12A —— 13A —
60 —106 — 116 — =126 —— 136 —
61 —108 —— 118 — 128 138 —
1o 62 co2 C2A
63 ==200 m———— 210 =— =220 230 —
64 =202 m—— 212 m— —222 232 —
KEY 65 m=m20E == 21F === == 22F mm——— 23 =—
. 66 =204 m— 014 m— —224 m— 034 —
102 Physical Node 67 ==20C === 21C == == 22C = 23C =—
Number (HEX - 68 =206 m——— 216 == =226 m——— 236 =—
69 ==20A m——m 21A == = 22A ———— 23A —
P_WHOAMI) 70 =208 =—— 218 == =228 =—— 238 =—

Figure 59. CRAY T3D MC512 Module Layout
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4.3 CRAY T3D MC512 Barrier Synchronization Circuits

HMM-089-0

Figure60 through Figuré&3 shaev the barrier synchronization bypass points
for all four physical barrier synchronization circuits in the

CRAY T3D MC512 system. In these figures, the printed circuit board (PCB)
bypass points and all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 402 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 4026, 4036, 4126, and 4134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 402 (which contains physical PEs
402 sand 403¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.

Cray Research Proprietary 63



CRAY T3D MC512 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB PCB PCB
000 — — 030 400 — | 430
002 —{ 0A0 | oo [~ 0932 402 — 270 |— _|2Bo [ 432
100 — — 130 500 —] — 530
004 — — 034 404 — — 434
006 —| 0A1 oB1 [~ 036 406 | 2A1 2B1 [ 436
104 7 104 134 | 334 504 7 504 534 | 234
106 N i [— 136 506 | ] B [— 536

0A |- —| oB 2A |- ] 2B
200 — Ji 000 030 —L — 230 600 — f 400 430 —_L — 630
202 71 0A2 0B2[ 232 602 7| 2A2 2B2 [ 632
300 — 330 700 — — 730
302 1.5% 330 |- 33 702 L/ 301732
204 —] — 234 604 — — 634
206 | 0A3 |- 0 L10B3 | 236 606 | 2A3 |- 2 L12B3 | 636
304 004 334 704 404 734
306 1% 334 |- 336 706 1794 34 736
008 —| — 038 408 — | 438
00A—| 1A0 |+ —|1Bo [~ 93A 40A—| 30 |- 3o 434
108 1 108 138 [~ 138 508 T 50g 538 [ 238
10A — — 13A 50A — 53A
00C— — 03C 40C —] — 43C
00E—| 1A1 1B1 [ O3E 40E | 3A1 3B1 [ 43E
10C€™ 10c 13¢ |- 13€ S0C T 50c sac [ 23€
10E . i — 13E 50E . i — 53E

1A |- —| 1B 3A I — 3B
208 — Jf 00C 03C _L L 538 608 — Jf 408 438 _—L - 638
20A—| 1A2 1B2 [ 23A 60A —3A2 3B2 [ 63A
308 — — 338 708 — 738
30— 308 338 - 33 70a— /%8 738 |- 73
20C— — 23C 60C —] — 63C
20E [ 1A3 H 1 L |1B3 [ 23E 60E | 3A3 |- 3 L |3B3 [ 63E
30C 00A 33C 70C 40C 73C
30E —L30C 33C |- 53¢ oE —{ 70C 73C |- I3E

| |
Box Bit All /O Gateways
006
All Spare PE Nodes
KEY
1A | Bypass Number |
00C |<«— Physical Node Number
(HEX number - P_WHOAMI) Sygt_tem
|

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 60. Barrier Synchronization Circuit 0 in CRAY T3D MC512 System
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PCB PCB PCB PCB
000 — — 030 400 — | 430
002 — | | — 032 202 — | | — 432
o wolh H
102 — — 132 502 — 202 532 |- 532
004 — — 034 404 — — 434
006 —| 0A1 oB1 [~ 036 406 —2A1 2B1 [ 436
104 71 106 136 | 34 504 7 506 536 | 2on
106 ] i [— 136 506 | ] B [— 536
0A |- —| oB 2A |- ] 2B
200 —] Ji 002 032 _L L 530 600 —] Ji 402 432 __L L 630
202 7| 0A2 0B2[ 232 602 7| 2A2 2B2 | 632
300 — 330 700 — — 730
302 1592 332 133 702 1792 32 - 732
204 — — 234 604 — — 634
206 | 0A3 | 0 L{10B3 | 236 606 | 2A3 [ 2 L 12B3 | 636
304 034 334 704 434 734
306 1206 336 |- 336 706 1L/ 736 |- 736
008 —| — 038 408 — | 438
00A—{1A0 |- —11Bo [~ 93A 40A—{3A0 |- —|3Bo [ 434
108 T 10p 13a [ 138 508 1 5o s3a - 238
10A — — 13A 50A — 53A
00C—]| — 03C 40C— — 43C
00E —|1A1 1B1 [~ O3E 40E | 3A1 3B1 | 43E
10C 1 10 13 |- 13€ S0C T 50 s3e [— 23€
10E . i — 13E 50E i i — 53E
1A |- —] 1B 3A |- | 3B
208 — Jf 00E 03E _L L 5ag 608 — Jf 40A 43A _L - 638
20A—|1A2 1B2 [ 23A 60A ] 3A2 3B2 [ 63A
308 — — 338 708 — 738
30a —L20A 33A L 33a 70a— 7OA BA L 73a
20C—] — 23C 60C— — 63C
20E | 1A3 H 1 L 11B3 [ 23E 60E | 3A3 |- 3 L |3B3 [ 63E
30C 03A 33C 70C 43C 73C
30E —L30E 33E |- 33 70E —L79E BE |- 736
| |
Box Bit All /O Gateways
036
All Spare PE Nodes
KEY
1A | Bypass Number -]
00E | ««— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 61. Barrier Synchronization Circuit 1 in CRAY T3D MC512 System
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PCB PCB PCB PCB
010 — — 020 410 — | 420
012 — 0A0 | oo [~ 922 412 —{ 270 |- |20 422
110 — — 120 510 —] — 520
014 — — 024 414 — L 424
016 —| 0A1 oB1 [~ 026 416 —|2A1 2B1 [ 426
114 | 494 104 | 124 514 | 514 5o |~ 524
116 1 i [— 126 516 1 B [— 526

0A | | oB 2A |- ] 2B
210 —] Ji 010 020 _L L 550 610 —] Ji 410 420 __L L 620
212 7| 0A2 oB2 [ 222 612 7| 2A2 2B2 | 622
310 — 320 710 — 720
312 320 320 |- 35 712 110 20 - 25
214 — — 224 614 —] — 624
216 | 0A3 |- 0 L {0B3 [ 226 616 | 2A3 |- 2 L {2B3 [ 626
314 014 324 714 414 724
316 Lo 324 |- 3% 716 L4 24 |- 726
018 — — 028 418 — | 428
01A—{1A0 |- 1o [~ 92A 41A—{3A0 |- —|3Bo [ 42A
118 7 118 128 | 128 518 71 518 508 |~ 228
11A — — 12A 51A — 52A
01C— — 02C 41C— — 42C
01E—|1A1 1B1 [~ 02E 41E | 3A1 3B1 | 42E
11€7 q1¢ 12¢ [ 1€ S1C T 51¢ soc [ 22€
11E — ] i — 12E 51E ] i — S2E

1A |- ] 1B 3A L ] 3B
218 — Jf 01C 02C _L L 508 618 — Jf 418 428 _L - 628
21A—|1A2 1B2 [ 22A 61A—] 3A2 3B2 | 62A
318 — 328 718 ] — 728
31a L3218 328 |- oA 71a— 18 128 - 7oA
21C— — 22C 61C—] — 62C
21E|1A3 H 1 L 11B3 | 22E 61E | 3A3 |- 3 L |3B3 [ 62E
31C 01A 32C 71C 41C 72C
31E —L31C 32C |- 35 71 L/1C 72C - 7%

| [
Box Bit All /O Gateways
016
All Spare PE Nodes
KEY
1A | Bypass Number |
01C | ««— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 62. Barrier Synchronization Circuit 2 in CRAY T3D MC512
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PCB PCB PCB PCB
010 — — 020 410 — | 420
012 — 0A0 | —JoBo [ 922 412 —2a0 |- |20 422
110 — — 120 510 —] — 520
014 — — 024 414 — — 424
016 —| 0A1 oB1 [~ 026 416 —|2A1 2B1 [ 426
114 71 116 126 | 24 °14 71 516 526 | 224
116 1 - — 126 516 1 B — 526

0A |- —| oB 2A |- ] 2B
210 — f 012 022 —L — 220 610 — f 412 422 —_L — 620
212 7| 0A2 oB2 [ 222 612 7| 2A2 2B2 | 622
310 — — 320 710 — — 720
312 1522 322 |- 35 712 1L712 22 125
214 — — 224 614 — — 624
216 | 0A3 0 L {oB3 [ 226 616 _| 2A3 [ 2 L {2B3 [ 626
314 024 324 714 424 724
316 —1Lo%6 326 |- 3% 716 L8 726 |- 726
018 — — 028 418 — | 428
01A—{1A0 |- 1o [~ 92A 41A—{3A0 |- —|3Bo [ 42A
118 7 11 124 [ 128 518 7 510 son [ 228
11A — — 12A 51A — 52A
01C—]| — 02C 41C— — 42C
01E—|1A1 1B1 [~ 02E 41E | 3A1 3B1 | 42E
11C7) 14 12e [ 12€ S1C T 51 5ok [ 22€
11E — ] i — 12E 51E ] i — S2E

1A |- —] 1B 3A |- | 3B
218 — Jf 01E 02E _L L 508 618 — Jf 41A 42A __L L 608
21A—] 1A2 1B2 [~ 22A 61A—] 3A2 3B2 [ 62A
318 — — 328 718 — 728
31A L34 32A - 3oA a1 T2A - 7oA
21C—] — 22C 61C—] — 62C
21E | 1A3 H 1 L 11B3 [ 22E 61E | 3A3 |- 3 L |3B3 [ 62E
31C 02A 32C 71C 42C 72C
31E —L31E 32E |- 35 71E L/1E 72 |- 72

| |
Box Bit All /O Gateways
026
All Spare PE Nodes
KEY
1A |<€— Bypass Number —]
01E |<«— Physical Node Number
(HEX number - P. WHOAMI) Sygtifm

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 63. Barrier Synchronization Circuit 3 in CRAY T3D MC512 System
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5

CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

CRAY T3D MC256 System

68

The CRA T3D MC256 system contains 256 PEs in 128 processing element
nodes and is housed in one cabinet. Thevalg subsections describe the
communication links, module layout, and barrier synchronization bypass
points for the CRAY T3D MC256 system.

NOTE:

NOTE:

NOTE:

Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespdal

PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 1B

Throughout this document, p$ical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bits2t to 0.

For example, plysical node 104y contains the pfsical PEs 104g

and 10Bg.

Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with bitsat to 0.

For example, logical node 1QAcontains the logical PEs 1QA

and 10Bg.
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5.1 CRAY T3D MC256 Communication Links

Figure 64 shows the ghical communication links between nodes in the Y

dimension.
=GB
Cabinet 0
€D

KEY

Logical Node Number
‘/ (Hex - L_WHOAMI)
¥~ Physical Node Number

(Hex - P_WHOAMI)

Figure 64. CRAY T3D MC256 Y-dimension Communication Links

Figure 65 shows the ghical communication links between spare nodes in

the Y dimension.
(300 )=m(o10)
Cabinet 0
C €D

KEY
Physical Node Number
(Hex - P_WHOAMI)

Figure 65. CRAY T3D MC256 Spare Node Y-dimension Communication
Links

Figure66 shavs the plysical communication links between the nodes in the
X and Z dimensions.d¥ clarity the figures do not sivaghe communication
links that complete the torus in the X and Z dimensions.
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132 134 136 138 13A
132 134 136 138 13A
\03n/

N R N 2

From
Cc24

(322 324

(326328 (32AN__ /320
32C

328 32A
228 22A 22C

122 124 126 128 12A 12C
022 024 026 028 02A
\024/ \02A/

(022 \02a )26 /028 a2

3100 /312 314\ /316 /318 /31AN\ /310 __ /31E

310 /_%2/ 314 316 318 31A 31C 31E
210 212 214 216 218 21A 21C 21E

RN TR (TN (T (TR

0
N
=
Q
N
=
m

KEY

(302 304N 306 (308 _ (30AN\__ /30C)
CERGEE g S g g

202 204 206 208 20A 20C

/@/@/@/ﬁg@ 208\ 20C

102 104 106 108

10/ 107106 )7 108/
004 006 008 00A

\004/\006/ \008/ \Q0A/
Figure 66. CRAY T3D MC256 X- and Z-dimension Communication Links

Logical

‘/ Node
02~ Physical
Node
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5.2 CRAY T3D MC256 Module Layout

HMM-089-0

Figure 67 shows the module layout and physical node locations in the
CRAY T3D MC256 system cabinet. Each figure represents tysqdi node
number as a three-digitkedecimal number that is egalent to the number
read from the P_WHBMI register with bit Psetto 0. Br example, plysical
node 002¢contains the physical PEs G@2znd 003
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Slot Ya Za Zb Yb
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
Spare 33 ==90C 91C === == 02C 93C =
34 Clock System:
IO 35 coc c24
36 ==004 m—— 014 =— =024 034 =
37 ==006 =———— 016 == =026 036 =
38 =002 =m——— 012 == =022 m——(32 =—
30 ==(008 =———— (18 == =028 =—— 038 =—
40 =000 =———— Q10 == =020 =—— 030 =—
4] =—=(00A m———— Q1A == == (02A m——— 03A =—
42 ==(QQF m———— QlE == m—=(2F =——— 03E =—
43 ==(0C == QIC == == 02C =——— 03C =—
o 44 cos c20
45 =308 mm——— 318 == =328 m———— 338 =—
46 ==30A mm——— 3]A == == 32A m——— 33A =—
47 =306 =——— 316 == =326 =——— 336 —
48 ==30C === 31C == == 32C =—— 33C =—
49 =—=304 =——— 314 == =324 =— 334 —
50 m=m30E = 31F == == 32F = 33E =—
51 ==m302 mm——— 312 == 322 m—332 =—
52 ==m300 = 310 == =320 m———330 =—
10 53 Co6 C2E
54 ==100 =——— 110 == =120 =—— 130 =—
55 m=10E = 11F == === 12F = 13E =
56 =102 mm—— 112 =— =122 m—132 =—
57 ==10C = 11C == == 12C s 13C =—
58 =104 mmmm 114 == =124 e 134 —
59 == 10A ——— 11A == == 12A —— 13A —
60 —106 — 116 — =126 —— 136 —
61 —108 —— 118 — 128 138 —
1o 62 co2 C2A
63 ==200 m———— 210 =— =220 230 —
64 =202 m— 212 m— —222 232 —
KEY 65 m=m20E = 21F === == 22F s 23E =—
. 66 =204 m—— 014 m— —224 m— 034 —
230 Physical Node 67 ==20C == 21C == == 22C = 23C =—
Number (HEX - 68 =206 m——— 216 == =226 m——— 236 =—
69 ==20A = 21A == = 22A ———— 23A —
P_WHOAMI) 70 =208 =—— 218 == =228 =—— 238 =—

Figure 67. CRAY T3D MC256 Module Layout
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5.3 CRAY T3D MC256 Barrier Synchronization Circuits

HMM-089-0

Figure68 through Figur@1 shev the barrier synchronization bypass points
for all four physical barrier synchronization circuits in the

CRAY T3D MC256 system. In these figures, the printed circuit board (PCB)
bypass points and all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 002 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 0026, 003, 0126, and 0134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 002 (which contains physical PEs
002,gand 003¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.
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PCB PCB
000 — | 030
002 —| 0A0 |- —JoBo [~ 932
100 — — 130
102 — 100 130 |- 132
004 — — 034
006 —| 0A1 oB1 | 036
10471 104 134 | 134
106 ] - — 136
0A |- | oB
200 — Ji 000 030 _L L 530
202 7| 0A2 0B2[ 232
300 — — 330
3007 300 330 [~ 330
204 — — 234
206 — | 0A3 | 0 L {0B3 | 236
304 004 334
304 _] 304 334 | 334
008 — | 038
00A—| 10 |- —{1Bo [~ 93A
108 71 108 138 | 138
10A— L 13A
00C— — 03C
00E—|1A1 1B1 [~ O3E
10C€™1 10c 13¢ |- 1€
10E— . i — 13E
1A | | 1B

208 — Jf 00C 03C _L | 539
20A—| 1A2 1B2 [~ 23A
308 — — 338
308 ] 308 a8 | 338
20C— — 23C
20| 1A3 H 1 L 11B3 [~ 23E
30C 00A 33C
30E—130C 33C |- 3¢

|

Box Bit All /O Gateways
006

All Spare PE Nodes

KEY
1A | Bypass Number

. |
00C |-<«— Physical Node Number
(HEX number - P_WHOAMI) Sygt_?m
|

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 68. Barrier Synchronization Circuit 0 in CRAY T3D MC256 System
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PCB bCB
000 — 030
002 —10A0 | —logo [~ 932
100 7 L 130
102 — 102 132 [~ 137
004 ™ L 034
006 1 0A1 oB1 |- 036
104 — 106 136 [ 132
106 ~1 ' - — 136

0A | ]| oB
200 — Ji 002 032 _L B
202 71 0A2 082 [ 232
300 — — 330
302 — 302 332 |- 332
204 — — 234
206 | 0A3 [ 0 —{0B3 | 236
304 034 334
306 —L3% 336 [ 334
008 — o038
00A—11A0 | —|1Bo [~ 93A
108 —| 7oA 1801 138
10A™ — 13A
00C — | 03C
00E | 1A1 181 | 03E
10C —| JoE e BRETS
10 ] i — 13E
1A |- | 1B
208 — Jf 00E 03E —L o
20AT|1A2 1B2 [~ 23A
308 — — 338
soa L 22 BA - 334
20C— — 23C
20E —|1A3 |- 1 L |1B3 [~ 23E
30C 03A 33C
30E —L30E 33 |- 3¢
|
Box Bit All /O Gateways
036
All Spare PE Nodes
KEY

1A | Bypass Number
00E |-«— Physical Node Number

(HEX number - P_WHOAMI)

-

System
Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

HMM-089-0

The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 69. Barrier Synchronization Circuit 1 in CRAY T3D MC256 System
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PCB PCB
010 —] 020
012 1 0A0 |- oo [~ 022
110 — 120
112 — 110 120 |- 125
014 ™ - 024
016 —|0A1 oB1 [~ 026
114 71 194 104 | 124
116 1 i i — 126

OA | —] oB
210 — Ji 010 020 _L 000
212 71 0A2 0B2 [~ 222
310 — — 320
312 — 310 320 |- 355
214 — — 224
216 _10A3 - 0 {oB3 [~ 226
314 014 324
316 L 324 - 3%
018 — 028
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|
Box Bit All /O Gateways
016
All Spare PE Nodes
KEY
1A | Bypass Number |
01C |-«— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 70. Barrier Synchronization Circuit 2 in CRAY T3D MC256 System
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PCB PCB
010 — | 020
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114 71 116 126 [ 2%
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OA |- —| OB
210 —] Ji 012 022 _L 00
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216 — | 0A3 H 0 L{0B3 | 226
314 024 324
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018 — | 028
01A—|1A0 |- _l1iBOo 02A
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Box Bit All /0O Gateways
026
All Spare PE Nodes
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1A | Bypass Number —
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(HEX number - P_ WHOAMI) Sygtifm

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 71. Barrier Synchronization Circuit 3 in CRAY T3D MC256 System
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6

CRAY T3D MC128 System

78

The CRA/ T3D MC128 system contains 128 PEs in 64 processing element
nodes and is housed in one cabinet. Thevalg subsections describe the
communication links, module layout, and barrier synchronization bypass
points for the CRAY T3D MC128 system.

NOTE: Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespdal
PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 1B

NOTE: Throughout this document, péical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bits2t to 0.
For example, plysical node 104y contains the pfsical PEs 104g
and 10Bg.

NOTE: Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with bitsat to 0.
For example, logical node 1QAcontains the logical PEs 1QA
and 10Bg.
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6.1 CRAY T3D MC128 Communication Links

Figure 72 shows the ghical communication links between nodes in the Y

dimension.
=GB
Cabinet 0
€D

KEY

Logical Node Number
‘/ (Hex - L_WHOAMI)
¥~ Physical Node Number

(Hex - P_WHOAMI)

Figure 72. CRAY T3D MC128 Y-dimension Communication Links

Figure 73 shows the ghical communication links between spare nodes in

the Y dimension.
(300 )=m(o10)
Cabinet 0
C €D

KEY
Physical Node Number
(Hex - P_WHOAMI)

Figure 73. CRAY T3D MC128 Spare Node Y-dimension Communication
Links

Figure74 shavs the plysical communication links between the nodes in the
X and Z dimensions.df clarity the figure does not shidthe communication
links that complete the torus in the X and Z dimensions.
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130N\ /132N 134\ /136N /138N /13AN

130 r@/@/@/ﬂ%@ 13A
030 032 034 036 038 03A

030/ \032/ \034/ \036/  \038/ \03A/

KEY
Logical
002 -~ Node
104N 106N /108 002
104 106 108 ¥~ Pphysical
004 006 008 Node
\004/\006/~\008/

Figure 74. CRAY T3D MC128 X- and Z-dimension Communication Links

NOTE: The I/O Gateways C06 and C2E are do not connect to the same
nodes in a CRAY T3D MC128 system as they do in a
CRAY T3D MC256 or CRAY T3D MC512 system.
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6.2 CRAY T3D MC128 Module Layout

HMM-089-0

Figure 75 shows the module layout and physical node locations in the
CRAY T3D MC128 system cabinet. Each figure represents tysqdi node
number as a three-digitkedecimal number that is egalent to the number
read from the P_WHBMI register with bit Psetto 0. Br example, plysical
node 002¢contains the physical PEs G@2znd 003

Cray Research Proprietary 81



CRAY T3D MC128 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)
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Figure 75. CRAY T3D MC128 Module Layout
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6.3 CRAY T3D MC128 Barrier Synchronization Circuits

HMM-089-0

Figure76 through Figur@9 shaev the barrier synchronization bypass points
for all four physical barrier synchronization circuits in the

CRAY T3D MC128 system. In these figures, the printed circuit board (PCB)
bypass points and all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 002 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 0026, 003, 0126, and 0134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 002 (which contains physical PEs
002,gand 003¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.
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PCB PCB
000 — | 030
002 —{0A0 oBo [~ 032
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0A |- —| oB
000 030
0
004
008 — | 038
00A—] 1A0 1BO [~ 03A
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10A— — 13A
00C— L 03C
00E | 1A1 1B1 | O3E
10C—| 70c 13c [ 13C
10E— — 13E
1A L —] 1B
00C 03C
1
00A
|
Box Bit All /O Gateways
006
All Spare PE Nodes
KEY

1A | Bypass Number

. |
00C |-<«— Physical Node Number
(HEX number - P_WHOAMI) Sygt_tem
|

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 76. Barrier Synchronization Circuit 0 in CRAY T3D MC128 System
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PCB PCB
000 —] 030
002 —10A0 0Bo |~ 932
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10E ™ — 13E
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00E 03E

1
03A
|
Box Bit All /O Gateways
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All Spare PE Nodes
KEY
1A | Bypass Number —
00E |-«— Physical Node Number System
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NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 77. Barrier Synchronization Circuit 1 in CRAY T3D MC128 System
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86

PCB PCB
010 — | 020
012 71 0A0 oBo |~ 922
110 — 120
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014 ™ - 024
016 | 0Al 0B1 [— 026
114 — 114 124 — 124
116 1 — 126

OA | —| OB

010 020

0
014

018 — | 028
01AT11A0 180 [~ 92A
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HUA™ — 12A
01C— - 02C
O1E|1A1 1B1 [~ 02E
11C— 11C 12¢ — 12C
11E — — 12E

1A+ —| 1B

01C 02C

1
01A
|
Box Bit All /O Gateways
016
All Spare PE Nodes
KEY
1A | Bypass Number |
01C |-«— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 78. Barrier Synchronization Circuit 2 in CRAY T3D MC128 System
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PCB PCB
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NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 79. Barrier Synchronization Circuit 3 in CRAY T3D MC128 System
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7 CRAY T3D MC64 System
The CRAY T3D MC64 system contains 64 PEs in 32 processing element
nodes and is housed in one cabinet. The CRAY T3D MC64 system is only
used in system test and check out (STCO).
The following subsections describe the communication links, module layout,
and barrier synchronization bypass points for the €RAD MC64 system.
NOTE: Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespal
PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 13B
NOTE: Throughout this document, p$ical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bis2t to 0.
For example, plysical node 104y contains the pfsical PEs 104y
and 10Bg.
NOTE: Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with Hitst to 0.
For example, logical node 1QAcontains the logical PEs 194
and 10Bg.
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7.1 CRAY T3D MC64 Communication Links

Figure 80 shows the ghical communication links between nodes in the Y

dimension.
=GB
Cabinet 0
€D

KEY

Logical Node Number

‘/ (Hex - L_WHOAMI)
—

Physical Node Number
(Hex - P_WHOAMI)

Figure 80. CRAY T3D MC64 Y-dimension Communication Links

Figure81 shavs the plysical communication links between the nodes in the
X and Z dimensions.d¥ clarity the figure does not skéhe communication
links that complete the torus in the X and Z dimensions.
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130 13N 130 136

130 /_%y//ﬁ%gzy 136
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120 /“%2/ /ﬂ%gay 126
020 022 024 026
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(112N 114

KEY
Logical
‘/ Node
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Node

Figure 81. CRAY T3D MC64 X- and Z-dimension Communication Links

NOTE: The I/O Gateway C08 does not connect to the same nodes in a
CRAY T3D MC64 system as it does in a CRAY T3D MC128
system.
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7.2 CRAY T3D MC64 Module Layout

HMM-089-0

Figure 82 shows the module layout and physical node locations in the
CRAY T3D MC64 system cabinet. Each figure represents thsiqdd node
number as a three-digitkedecimal number that is egalent to the number
read from the P_WHBMI register with bit Psetto 0. Br example, plysical
node 002¢contains the physical PEs G@2znd 003
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CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)
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Figure 82. CRAY T3D MC64 Module Layout
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7.3 CRAY T3D MC64 Barrier Synchronization Circuits

Figure83 through Figur&6 shaev the barrier synchronization bypass points
for all four plysical barrier synchronization circuits in the CRA3D MC64
system. In these figures, the printed circuit board (PCB) bypass points and
all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 002 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 0026, 003, 0126, and 0134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 002 (which contains physical PEs
002,gand 003¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.
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PCB PCB
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NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 83. Barrier Synchronization Circuit 0 in CRAY T3D MC64 System
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PCB PCB
000 — — 030
002 —] — 032
100 — 0A0 0BOL 130
102 — 102 132 | 132
004 —1 — 034
006 — — 036
o4 — (iAl (iBl [ 134
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OA |- —] 0B

002 032

0
034
Box Bit All /O Gateways
036
KEY
0A | Bypass Number -]
002 |-<«— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 84. Barrier Synchronization Circuit 1 in CRAY T3D MC64 System

HMM-089-0

Cray Research Proprietary

95



CRAY T3D MC64 System CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015)

PCB PCB
010 — | 020
012 7 — 022
110 90 0BOE 120
112 —| 110 120 |- 122
014 ™ - 024
016 —]0A1 oB1 [~ 026
114 71 194 104 | 124
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OA I~ —| OB
010 020
0
014
Box Bit All /O Gateways
016
KEY
0A | Bypass Number |
010 |-«— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 85. Barrier Synchronization Circuit 2 in CRAY T3D MC64 System
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CRAY T3D MC64 System

PCB PCB
010 — - 020
012 — — 022
110 — 0AD 0BOL 120
112 — 112 122 |- 122
014 — — 024
016 —| — 026
114 — (;ﬁl (;-E;l — 124
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0OA |- —| OB
012 022
0
024
Box Bit All /0O Gateways
026
KEY
0A | Bypass Number —
012 |-«— Physical Node Number
(HEX number - P_ WHOAMI) Sygtifm

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 86. Barrier Synchronization Circuit 3 in CRAY T3D MC64 System
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8 CRAY T3D MC32 System

The CRAY T3D MC32 system contains 32 PEs in 16 processing element
nodes and is housed in one cabinet. The CRAY T3D MC32 system is only
used in system test and check out (STCO).

The follonving subsections describe the communication links, module layout,
and barrier synchronization bypass points for the €RAD MC32 system.

NOTE: Throughout this document, physical PE numbers are represented
as three-digit headecimal numbers that correspond to thespal
PE numbers in the P_WHMI registers. For xample, a PE may
have a physical PE number of 13B

NOTE: Throughout this document, p$ical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a P_WHOAMI register with Bis2t to 0.
For example, plysical node 104y contains the pfsical PEs 104y
and 10Bg.

NOTE: Throughout this document, logical node numbers are represented
as three-digit hexadecimal numbers. This number is equivalent to
the number read from a L_ WHOAMI register with Hitst to 0.
For example, logical node 1QAcontains the logical PEs 194
and 10Bg.

98 Cray Research Proprietary HMM-089-0



CRAY T3D MC Systems PE Configurations (S/N 6001 — 6015) CRAY T3D MC32 System

8.1 CRAY T3D MC32 Communication Links

Figure 87 shows the ghical communication links between nodes in the Y

dimension.
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—

Physical Node Number
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Figure 87. CRAY T3D MC32 Y-dimension Communication Links

Figure88 shavs the plysical communication links between the nodes in the
X and Z dimensions.d¥ clarity the figure does not skéhe communication
links that complete the torus in the X and Z dimensions.
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Figure 88. CRAY T3D MC32 X- and Z-dimension Communication Links

NOTE: The I/O gateway C08 does not connect to the same nodes in a
CRAY T3D MC32 system as it does in a CRAY T3D MC128
system.
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8.2 CRAY T3D MC32 Module Layout

HMM-089-0

Figure 89 shows the module layout and physical node locations in the
CRAY T3D MC32 system cabinet. Each figure represents thsiqdd node
number as a three-digitkedecimal number that is egalent to the number
read from the P_WHBMI register with bit Psetto 0. Br example, plysical
node 002¢contains the physical PEs G@2znd 003
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Figure 89. CRAY T3D MC32 Module Layout
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8.3 CRAY T3D MC32 Barrier Synchronization Circuits

Figure90 through Figur®3 shaev the barrier synchronization bypass points
for all four plysical barrier synchronization circuits in the CRA3D MC32
system. In these figures, the printed circuit board (PCB) bypass points and
all other bypass points are shown.

The PCB bypass points are controlled by bité bit 22 of the network
mode rgister (NODE_CSR). Eary processing element node PCB contains
four PCB bypass points (one for each physical barrier synchronization
circuit).

Each PCB bypass pointis/gn a name that corresponds to thegsptal node

that controls the bypass point. For example, the PCB bypass point 402 in
barrier synchronization circuit 0 is located on the PCB that contayssalh

PEs 4026, 4036, 4126, and 4134 This bypass is controlled by setting bit
21 of the NODE_CSR in physical node 402 (which contains physical PEs
402 sand 403¢) to the appropriate value.

When bit 21 or bit 2% of the NODE_CSR is set to 0, the output of the AND
gate in a PCB byi)ass point is redirected to the fanout block in the bypass
point. When bit 2! or bit 22 of the NODE_CSR is set to 1, the output of
the AND gate in a PCB bypass point is directed to a second-level bypass
point.

The other bypass points stioin the follaving figures are controlled by bit
213 of the NODE_CSR. For example, bypass point OA in barrier
synchronization circuit 0 of cabinet 0 is controlled by setting iR the
NODE_CSR in pisical node 00f; (which contains pysical PEs 00Q;and
001, ¢) to the appropriate value.

When bit 22 of the NODE_CSR is set to 0, the output of the AND gate in
the bypass point is redirected to thadut block in the bypass point. When
bit 213 of the NODE_CSR is set to 1, the output of the AND gate in the
bypass point is directed to the next-level bypass point.
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PCB PCB
000 — | 030
002 — — 032
100 — 0A0 0BOT 130
102 — 100 130 |- 132
OA
000
All /O Gateways
KEY
0A | Bypass Number
000 |-<«— Physical Node Number
(HEX number - P_WHOAMI) Sygt.tem
i

NOTE: The PCB bypass points shown in this figure are controlled by bit 21 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 90. Barrier Synchronization Circuit 0 in CRAY T3D MC32 System
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PCB PCB
000 — - 030
002 —] — 032
100 —| 2~ P 130
102 — 102 132 |- 132
OA
002
All /O Gateways
KEY
0A | Bypass Number
002 |-<«— Physical Node Number System
(HEX number - P_WHOAMI) Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 91. Barrier Synchronization Circuit 1 in CRAY T3D MC32 System
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010

««— Physical Node Number

(HEX number - P_WHOAMI)

All /O Gateways

System
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NOTE: The PCB bypass points shown in this figure are controlled by bit 211 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.

Figure 92. Barrier Synchronization Circuit 2 in CRAY T3D MC32 System
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PCB PCB
010 — L 020
012 — — 022
110 — 0A0 0BOL 120
112 — 112 122 | 122
0A
012
KEY
0A | Bypass Number
012 |-«— Physical Node Number
(HEX number - P_WHOAMI)

All I/O Gateways

System
Bit

NOTE: The PCB bypass points shown in this figure are controlled by bit 212 of the NODE_CSR.
The other bypass points shown in this figure are controlled by bit 213 of the NODE_CSR.

Figure 93. Barrier Synchronization Circuit 3 in CRAY T3D MC32 System
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